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1ITI. OBJECTIVES FOR THE PLANNING AREA

The ultimate objective for the planning of this area
is to further the welfare of the people by helping to create
an increaéingly_better environment. The basic principles
ol plahning have to do with iﬁB;oving the general amenities
of community life and making our communities and regions
better places in which to live.l

In addition, there are several subsidiary goals that
must be fulfilled to achieve the ultimate objective. Per-
haps the most basic of these gcals is that of the wellébeing
of the people both physically, mentally, and emotionally.

The design proposals should meet all minimum standards
of sanitation and safety. For example, noise, dirt, smoke,
odors, and air pollution should be kept to a minimum; a
pedestrién should be'protected from traffic; doctors and
their services should be readily accessible; there should
be better educational opportunities as well as cultural and
recreational opportunities, etc. Aside from these more

obvious factors, there must be an environment in which the

1 Herbert H. Smith, The Citizens Guide to Planning

(West Trenton, New Jersey: Chandler-Davis Publishing Company,
1969), p. 20.
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inner life can flourish, no less than the outer life.? A
chief cause of failure in social experiments has been a
misconception of the principal element in the problem, the
human. Among the greatest needs of man and of society today
are these: "A worthy aim and opportunity to realize it;
work and ends worth working for."3

‘Another goal, supple€6ry to the inner life, is the
freedom of éhoice. An individual must have the maximum
freedom in choosing his own habitat, facility, service,
activity, or neighbors.l‘L

An important part of planning is the injection of
diversity and variety into a meaningful organic pattern.
A well-functioning area gives each inhabitant a free choice
between sociability and privacy, affording him the oppor-
tunity to express this human gregariousness in meeting with
others or disappearing alone if that is his desire.5 There

should be vast spaces and intimate spots and an admixture

of the public and private domain.

2 Charles M. Haar, Land Use Planning (Boston: Little
Brown and Company, 1959), p. 53. [Haar quoting Mumford].

3 Ebenezer Howard, Garden Cities of Tomorrow (London:
Taber 'and Taber L.T.P.; 194L), p. 148,

b kevin Lynch, Site Planning (Cambridge: The M.I.T.
Press, 1967), p. 12.

2 Victor Gruen, The Heart of Our Cities (New York:
Simon and Schuster, 196L), p. 19.
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Intermixed in several categories is the economic
goals. In-the,past,vtechhical and economic studies have
engrossed city planners to the exclusion of every other
element in life, and this can no longer be valid.6 However,
the Planning Area needs a stable and growing economy. The
Planning Area has the potential because of its mény fesources.
The pattern needed for biolagical survival and economic
efficiency should lead to the social and personal fulfill-
ment so necessary for the inner life.

The Planning Area when completed should be function-
ally adequate and héve optimum communications. It must be
determined how best to provide a proper, harmonious,
arrangement of land uses, efficient circulation, desirable
light, air, and general amenifies of community life to
achieve the most appropriate use of the land.7 This must
be done for the entire Planning Area as well as for each
of the individual clusters of people. The Planning Area
must be the coordination of land uses into a compatible,

sensible scheme, and should express a unity of purpose.

6 Haar, op. cit., p. 53.

7 smith, op. cit., p. 17.

<)
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Within the planning of this area there must also
be the goal of adaptability. Planning that is successful
must be flexible and must be changed to meet changing con-
ditions.8 No area is static. As each cluster of people
grows and develops and fits into the over-all pattern of
the region, so does the region prosper or wither. The‘
region must grow with the principle that such growth shall
not lessen nor destroy, but ever add to its social oppor-
tunities, to its beauty, and to its convenience.9 Planning
of this area must be a continuing operation and would not
end with this pfoject.

Image quality is another relevant goal. A develop-
ment should be shaped to present a coherent visual image.
It should be meaningful and continuous with its sur'roundn’.ng;s.l0
Any cluster, though individual, should be coordinated with
the Planning Area. Within the cluster, every detail down
to the last house and the view from its windows should be
conceived, planned, and built as a related part of the
whole setting. For example, every building should gain

from the relationship of the buildings around it. This can

8 IBidi; pe-18J

? Howard, op. cit., p. 140.

10 Lynch, op. Cit.,. P« 13
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be accomplished through the composition of space, mass,

color, texture, etc.ll

Many architects now seem to have a
fixation on monumental expression, but the central problem
of American architecture is no longer the. individual build-
ing but the entire city and its environs.12 Complementing
function, areas should be designed to enhance the enjoyment
of those who observe them, live in them, or otherwise use
them.13 The inner man should gain from the image quality
of the environment.

The goal of implementation is one to be-considered.
All that is to be proposed should be realistic, technically
and economically. It is not my concern here to be involved
with the detailed politics of the planning's implementation;
I am cognizant that I lack the neceésary authority to im-

plement the project.

11 Haar, op. Cite, P+ 57.- [Haar quoting.Stein].
= Gruen, op. cit., p..159.
13 Ipid., p. 166.

LI ——




IV. PROPOSALS FOR THE PLANNING AREA

In the'present epoch, man has come to realize that
the pursuit of power and material wealth has crippled his
capacity for fulfillment. In the past, city planning has
generally been based on narrow physical, technical, and

-economic assumptions that now hold little validity. Man
is looking for life with a different center of gravity.
The biggest potential of the Planning Area is in offering
an atmosphere in which perhaps this new center of gravity
can be found. The city has been given over to devitalized
mechanisms, desocialized organisms, and a depersonalized
society. Somehow the sense of the ultimate dignity of a
person has been lost. This has not yet happened in the
Planning Area. The Area has not been materially exploited
and devastated by debased power motives.

Man has learned that "conquering nature"™ cannot be
the goal any more. Nature must be understood,'protected,
and man must plan his developments within nature's frame-
work. Man has discovered that when he has misused the land
for material benefit, there was not enough money to return
the land to its original condition. Man getting the most

return for money invested can never again be the prime con-
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cern in planning.

-The biggest fesource potential in the Planning Area
is that it is a "nice place to live", as well as to visit.
The Area has not been devastated. The aspects of scenic
beauty, recreational activities, vast areas of open space,
favorable climate, unlimited flora and fauna, and a lack
of air and water pollution have all been -discussed in the
existing conditions section. These should be exploited
here, rather than an introduced technology. I propose that
an economy based primarily on the living-recreational as-
pects would flourish. In the.near_future as many Americans
have more free time, they will be leaving the devitalized
city and looking for more recreation areas. Also, as more
and more Americané retire, with yet a good portion of life
to live, they, too, will be seeking an enjoyable place to
spend this free time. In the more distant future, as
communications and computers reduce the need of working an
office job in the center of a metropolitan area, men wiil
be looking for a place to locate away from the city problems.

The Planning Area can offer this segment of the
population something unique. . Many years hence és the general
devastation of the land becomes more severe, so, also, will
the desire for an area, such as the existing Planning Area,

become more intense. Therefore, a valid economic base for
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a living-recreation area will become more and more readily
achievable. ’
With the foregoing statements in mind, as well as
the general objectives put forth in Part III, I will pro-

pose methods of action.

A. Agricultural Proposals

My first proposals are for the agricultural problems.,
Currently, agriculture is the prime economic base for the
Planning Area. However, growth possibilities in this area
are limited. Most of the exploitable land is being used.
In general, the farm units are too small to operate econom-
ically and competitively. So, there must be consolidation.
With the consolidation, there will be even fewer Jjobs and
more people unemployed. In my proposal, agriculture will
provide a suppletory economic baSe; and in addition, main-
tain vast areas of open space.

~In agriculture, there does need to be improvement in
the methods of operating so the farms and ranches can pro-
duce more efficiently and economically. As part of the
Planning Area's governing body, there would be a Planning
Office to help plan farm and ranch operations and protect

the balance of nature. This office would also provide
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information and training programs to help keep the farmers
and ranchers informed on new technology, management skills,

market facilities, etc.

l. Proposals for Crop Farmers

For the crop farmers, there needs to be a reorganiza-
tion of irrigation systems that will use adapted methods,
improve efficiency, and reduce labor costs. Sprinkler
irrigation, border dikes, corfugation, and contour methods
are all applicable when properiy planned and designed for
the kind of soil, type of crop, and land form.l The Planning
Office would have the authority to stop any systems that
would cause damage to the environment. Additionally, there
is a need for better planning of crop rotation and better
cultural management practices. This will increase yields
and reduce weed problems. The processing and marketing of
seed productionvshould be expanded. Montana uses approxi-
mately 500,000 pounds of grass seed annually and much of
this can be produced in the Planning Ar'ea.2 This will also

help to reduce and control erosion. Many crop farmers need

1 United States Soil Conservation Service, Guidelines
for Action Beartooth Resource Conservation and Development
Project (Bozeman, Montana: United States Department of
Agriculture, 1970) p. 58. See Appendix B for comment on this
resource.

2. 1pid., p. 59.
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need to reevaluate the types of farm enterprises. Perhaps

for their farms a shift of enterprise would provide a higher

net return.

There should be more consolidation as many of the
crop farm units are too small to produce competitively
since théy have high labor and equipment costs. This would
be especiaily true for the low-density farm areas. (See
Population Density Map,- Figure 4-11, page 212,and Appendix
C). I also propose for the more dense farm areas a reor-
ganization of land ownership for two reasons. First,
irregular-shaped fields are hard to operate successfully
as they are harder to irrigate, the soil and its problems
often vary considerably, etc. Secondly, the haphazard or-
génization of home location lends itself to the social cost
of space problems. The new organization would allow many
advantages for the small farmer; (A schematic for reorgani-
zation is seen in Figure L~1). This would necessarily be
adapted only under proper conditions such as similar soils
and farming operations, and the form and size would be
dependent on topography, water resources, etc. Effectively,
a neighborhood is being formed ih this proposal. The
neighborhood could share and rent equipment, reducing the

high equipment cost. The could work together and share

3
G
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Figure L-1. Schematic Proposal of a Farm
and Ranch Neighborhood.

labor éosts. By shipping together, they could reduce
transportation costs. They would have the advantages of a
consolidated farm. The neighborhood would also be helpfﬁl
in solving the social cost of space problems. For example,
the core in thg larger neighborhoods could contain a school,
a neighborhood meeting-recreation area, a store, etc.

The smaller neighborhoods could cluster and form a

core themselves, just as the larger neighborhoods do.

2. Ranching Proposals

The paramount problem facing the ranching agriculture

is the poor distribution of livestock which has resulted in

-
A
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the overuse of range in some areas. An outgrowth of this
is the increased soil erosion and runoff on fragile lands,
resulting in more sediment pollution. Also, there is the
problem of less yield on the irrigated pasture land since
there is an imbalance of forage species.3 Seeding and
temporary fencing of critical erosive areas to increase
plant cover and reduce runoff is needed immediately. Im-
proved systems Qf irrigation, fertilizers, and.a balancing
of forage species, handled under the control and protection
of the Planning Office, will réduce runoff and increase
benefits of the pasture land. With these proposals and the
redistribution of livestock on pasture land, soil erosion
from runoff will be eliminated.

As in the case of the farms, I propose that the
ranches in less dense areas be consolidated and in the more
dense areas neighborhoods be formed. Small ranchers could
benefit by the sharing of land, water, joint feed and stock
equipment, joint fencing, labor cost sharing, etc. Much
of the land now used for grazing is leased, and with this
reorganization perhaps joint ownership could solve the
leasing problems and be more economical. If the land did

continue to be leased, it would have to be on a long-term

3 Ibid., p. 63.
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basis to make necessary development feasible.

B. Timber Resource Proposals

The recreational-living potential in the Planning
Area outweighs all the timber harvesting economic potential.
To begin a large timber harvesting operation would be.to
lessen the primary resource of the Planning Area. Currently,
as was mentioned in Part II, the timber output is small,
but approximately average for the state. The Forest
Service's currect selective cutting and thinning is meet-
ing the demands of existing saw mills. Undoubtedly, a
better forestry program would increase the timber output
somewhat, but only to the extent necessary. 1 see no large
expansion as being necessary or desirable.

The proposed Planning Office would regulate and
control the timber resources; This office would also
develop and implement an effective timber fire protection
program between the counties and the state office of the
United States,Foresﬁ Service. It will be necessary for
them to establish rural fire districts and provide fire
fighters with the necessary equipment and communications
for deployment. They need, also, to be alert to detecting

disease and insect damage of timber, for early detection
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and treatment can avert a disaster.h To improve the timber
resource, grazing would be eliminated on areas where there
is natural reproduction. Necessarily, thinning and pruning
would be intensified to improve the quality of growth.
Currently, the two mills, Red Lodge and Bridger, are hand-
ling the timber output and improvement of transportation
will make their operation more economical. Also, for
additional timber, the proposed expansion of Nye, would
contain 2 mill to handle the timber from the forests near

the headwaters of the Stillwater River.

C. Water Proposals

The water quality is good and must be protected and
even improved. A subsidiary of the Planning Office would
control and protect the water resources.

The spring runoffs produce an over-supply of water
and there needs to be more water storage to reduce flood
damage and streambank erosion. With increased water storage,
ifrigation needs could be met for the full season and
recreation benefits increased. Some storage sites could
even provide more electrical power.. The choice of a loca-
tion for these must, however, be dictated by concern for

proper land-use values. Detention dams on small drainages

b Ibid., p. 66.
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would provide stock water and reduce the sediment lcad in
the streams. Rock riprap is needed to protect the critical
areas of a stream channel that threaten destruction of
valuable land.5

With the‘proposed consolidation of farms and ranches
and the neighborhood farms and ranches, the management of
water would change. Even now, this would help reduce the
number}of diversion dams by about 35, and consclidate
delivery canals to approximately 80 miles.6 The new
permanent diversions and canal linings that would provide
for water control would eliminate the need for gravel dikes
that are annually constructed and lost during high water;
would reduce seepage loss and improve production on the wet
lands below the laterals;7 could be built with the cost-
share benefits provided by the neighborhoods. With these
improvements, water pollution would be improved since these
would reduce runoff, stabilize highly erodable soils, and
avoid stream channel disturbance. (See Appendix C for

several feasible watershed proposals).

> Ibid., p. 61.

e

7 1bid., p. 62.
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D. Mineral Proposals

The mineral resources can provide a substantial
supplétory economic base. The current income from minerals
averages high fdr the state and there is an even larger
future potential, as many mineralslie dormant. However, in
the future, there will be fewer employees needed due to the
advances in mining technology. Also, it is obvious that
,mining‘cannot be a permanent prime economic base since éll
mineral resources are finite.

The mining can be compatible with the living-
recreational resource if handled properly. The Planning
Office would necessarily have the final authority on the
type and location of an operation, manner in which the min-
ing was done, etc. Before the Planning Office could have
this control, it would be necessary to achieve legislation
in the state congress that eradicates the law of preferen—
tial mining rights.

Without control on mining activity, some severe
bproblems have developed. Surface exploration of mining
claims has destroyed the protective plant cover causing
soil loss and sedimént démage to streams and farmland.
Severe gully erosion has occurred where roads and trails

were carelessly constructed on steep slopes. Archeological
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treasures have been unknowingly destroyed in mining ex-
ploration.8 Some lénd has been devastated and waste material
has often been carelessly dealt with. The Planning Office |
would insure reseeding of disturbed areas, check plans for
roads to insure that there would be no gully erosion, in-
sure that sediment traps or basihs to deSilt runoff areas
are proviced, check on the natural, historical, and
archeological values of the area, insure that the laqd is
well handled, and insure that the waste materials are con-
centrated and disposed of in an acceptable manner to avoid
air and water pollution.

Extensive Bentonite deposits occur in the Planning
Area. (See Mineral Map, Figure L-9, page 210). DMore
exploration of these is needed along with processing plants
located at Rockvale, Bridger, and Rapelje. Currently, the
Bentonite is used extensively for drilling mud in the
petroleum industry; for earthen lining of canals, ditches,
and reservoirs in the agriculture industry; and manufactur-
ing uses it in foundries and in pelletizing iron ore con-
centrate. A probable future use is in the manufacture of

lightweight aggregate for concrete.

8 1pid, p. 69.
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The coal resources are also extensive. There are
eight major beds in the Red Lodge field and three discon-
tinuous beds in the Bridger fields, as well as the smaller

Silveftip and Stillwater fields. Although the coal is of
good quality, in general, the thickness of the beds in
relation to high costs makes the present methods of under-
ground mining non-competitive. However, future needs and
advancés in technology will make it economically feasible
to reopen the mines. A future potential for coal lies in
the energy conversion process which is already being de-
veloped, and industry is already looking toward the process-
ing of coal to obtain substitutes for petroleum derivatives.

Good quality commercial gypsum deposits have been
discovered east and south of Bridger. Currently, it is
used for sheetrock, as a soil amendment in the reclamation
of sodic soils, in the manufacturing of plastic cement,
wallboard, and as a cement retarder. A gypsum manufactur-
ing plant could well locate at Bridger.

‘ There are chromite deposits near Red Lodge and Nye.
In general, the chrome deposits are low in grade and located
in more remote areas. (A better transportation system will
help make this mining more feasible). Although the ore

is not competitive with the more easily obtained higher
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grade foreign ore, the potential for future use is
apparent, as the fofeign ore has not‘always proved to be
available. Concentrated chromium ores are used in the
production of domestic steel and new interest is being
shown towards developing these deposits for the other
metal constituents present: aluminum, magnesium, and iron.

The precious metals are dispersed throughout the
Planning.Area.' There are known deposits of Qopper and
nickel south of Nye. They are the largest mineral output
of Stillwater County, and enlargements of this operation
are planned. Also, south of Nye occurs gold, silver,
quartz, and a recent discovery disclosed a large deposit of
platinum-palladium. Near Warren, lies a large deposit of
gold; however, the future economic potential here is not
known.

Uranium deposits are known to occur in the Pryor
Mountain area, east of Warren. Uranium minerals aré
valuable as a source of atomic energy, and the Office of
Mineral Exploration advises there is a 50 per cent support
in the exploration of this mineral where claims have been
established. Also in this area are carnotite uranium salts
and fluorite, but they currently have no commercial value.

Undoubtedly, more deposits will be discovered.
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Currently, the second largest producing oil field
in Montana is the Elk Basin. There are several other smaller
fields in the Planning Are& and oil companies continue to
look’for more. There are also several gas fields in the
Planning Area, and expansion of oil and gas fields is planned.

The Planning Area has various natural stones. The
amount mined will vary with the building market. Limestone
rock of high gfade.is quarried near Warren, and is currently
used mostly as the source of lime needed to refine sugar.
Sandstone rock has been quarried from the Columbus area in
the past and can be reopened whenever there is a demand.
Marble is located at the head of the Stillwater River, and
travertine marble deposits in the Deadman's Creek area are
currently being mined. All of these natural stones can be
used for new building in the Planning Area.

Suitable clay deposité for the manufacturing of
brick and ceramic products are found in the Fort Union
formations in western Carbon County. Fromberg has had a
brick plant in operation in the past which died with the
negative population grthh. The Fromberg clays have been
‘described as being easily groﬁnd and processed and as having
a firing range of 1900 to 2000 degrees Fahrenheit. With

growth in the Planning Area, the brick could be a valuable

3
</
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building material.

The Planning Area has large deposits of sand and
gravel for use as construction aggregates. The need for
these would grow with the building of new roads and highways.
There is a pure white.silica sand deposit, west of Silesia,
which has not been developed but holds potential and economic
value. Silica sand is used in the manufacture of glass,}

sand blasting, molding, and has other specialized uses.9

E. Recreation Proposals

As has been discussed previously, the biggest
potential for the Planning Area lies with the recreation-
living resource. Currently, this resource is virtually
untouched. Development in this area is needed immediately
to reverse the negative population trend and to begin a
solid growing economic base.

The recreational potential willnremain limitless if

used properly. The Planning Office would necessarily have

9 The technical mineral resource information was
compiled with the aid of Comprehensive Plan for Stillwater
County, Comprehensive Plan for Carbon County, Guidelines
for Action Beartooth Resource Conservation and Development
Project, and pamphlets published by the lMontana Bureau of
Mines and Geology.
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the final authority on all projects as they are responsible
for protecting thislresource. They would also work in con-
Junction with the U. S. Forest Service, the Bureau of Land
Management, and the National Park Service on all projects,
as well as any private enterprise planning development in
the Planning Area. The Planning Office would coordinate
development and financing between the private and public
enterprises.

I propose a variety of use programs for the recrea-
tion resource for this is a resource of great potential,

of which few facets have been developed.

1. Transient Visitor Proposals

The transient visitor would be a person who only
plans to travel through the Planning Area or éomes to spend
a short period of time such as a weekend or a two-week
vacation at a facility. For him, the sites should be ex~
ploited. Currently, there are many noteworthy historic
sites and with the proposed network of roads, more will be
accessible. Most of the existing historic sites need to be
refurbished and factual information concerning these made
available tokthe visitor. Viewing site's accessibility
should also be increased and marked, as well aé museums,

ice caves, etc. Good advertising should be initiated to
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secure recognition of’the recreation values. Local points
of interest should be listed on national, state, and Planning
Area maps. Stopover areas of various types should also be
listed. The sfopover areas would be located in the proposed
clusters along the main routes of transportation. Smaller
stopover areas would occur along scenic routes within the
Pryor and Beartooth Mountain areas, and be simultaneously
trail heads, wildlife areas, dude ranches, camping areas,
skiing areas, snowmobiling areas, etc. The Recreation Map
Exhibit prepared by the Beartooth R.C. and D. Project, (See
Figure 4-10, page 211), is mainly concerned with this type
pf visitor and lists what exists and what is proposed,
specifically for the Pryor Mountain area.

These recreation spots work within the frame of my
proposal, but care must be exercised in their expansion, for
it is but part of the whole plan, I propose for the near
future a controlled expansion of these facilities rather
than an increase in number, as the existing are not being
used to full advantage. Poor transportation is often the
main problem now and must be corrected. (See Transportation
Proposals, Section J).

There should be an'expansion of winter recreation

facilities, for few now exist. Where possible, roads
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should be cleared for scenic winter sports. The skiing at
Grizzly Peak near Red Lodge is only fair. A promising area
for ski facilities and snowmobiling is in the Basin Creek-
Silver Run area on the West Fork of Rock Creek. In this
region, there are relatively flat areas for base facilities
near 8,000 feet elevation.lo There are also bowls that
would provide a variety of ski slopes from beginner to ex-
pert. After more detailed studies, development there should
begin.‘ There are also‘other possible ski areas that are
more remote. These would perhaps be best developed by
helicopter 1lifts. With the aid of helicopters, whole ski
chalets could be transported to more remote spots and moved
if a different type of skiing was desired or if the weather
changed the snow conditions.

Also, snowmobiling is a fast-growing winter sport.
There are a few snowmobile rdutes and more can be developed.
Groups of ranchers could profitably develop routes on land
they are not using in the winter. Some possible longer ‘
distance snowmobile trails are: the Stillwater River Route
to Cooke City, the general area of Basin Creek-Silver Run,

" and a winter trail through the Pryor Mountain area. These

10 Guidelines for Action Beartooth Resource Conser-—
vation and Development Project, p. 42.
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trails could alsc be used for trail bikes in the summer.
The snowmobile and trail bike areas, however, should be
defined and limited as they are but one of the recreation
activities here. For variety, some areas must remain more
of a wilderness, big game wintering areas must be protect-
ed, and the privacy of homes must be respected. The
primitive areas would be places where only man and pefhaps
horse would.havé access. (See the Recreation Map Exhibit-
areas in the mountains off trail routes, Figure 4-10, page
211). This place where no telephone lines, vehicles, etc.,
would be allowed, would provide areas where a person who
wanted to divorce himself from man-made things could find
relief in nature. In the future, these areas will become

even more significant.

2. Summer Visitor Proposals

The summer visitor would be a fisitor who comes to
stay the duration of the summer months, June to September.
The visitors who now come for the summer months own their
own summer home in the area. The problem is that there is
no control and the homes are scattered, each taking his
own spot of land. To protect the resource of land space,
this cannot continue. Cabins by the East Rosebud Lake have

aiready become so dense privacy has been lost as well as
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the areas of open space once there. In prime recreation
areas, I propose pubiic acquisition of the land and a re-
organization of these areas so that more people can take
advantage of the space. The four areas in particular that
need reorganizing are the East Rosebud Creek and Lake area,
the West Rosebud Creek and Mystic Lake areé, the Stiliwater

River area south of Nye, and the West Fork of Rock Creek-

- Sylvan Peak area. Individual land ownership can for now

take place in other controlled areas. Other summer groups
should be accomodated in recreation areas, such as youth
camps and organizations of retired people. There also needs
to be a provision for the people who desire summer homes

off season. No one can use his existing summer home for a
winter retreat now because of difficulties of access. (The

actual proposals can be found in the Cluster Proposals,

Section I).

3. Year-round Recreationalist Proposals .

There exists now a segment of population, either
retired or financially well off, who desire to live in a
recreation area year round. I expressed earlier that I feel
this segment will grow in the future. There have been no
provisions made for these people who could help bring a

healthy economic base to the Planning Area. (The actual

X
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proposals can be found in the Cluster Proposals, Section I.)

F. Wildlife Resource Proposals

This séction is closely related to the recreation
section as the wildlife are one part of the recreation
resource as well as maintainers of ecological balances. 3
choose to speak of the wildlife separately as their problems
deserve attention. :

To protect the wildlife, studies should be made of
all species. The ones that can be hunted should be desig-
nated and the hunting should be controlled. As growth
occurs, it will perhaps be necessary to subject all hunting
rights to a drawing system and in the future, hunting may
necessarily be completely curtailed. The Planning Office
should work with the Forest Service and the Fish and Game
Department to insure protection of this resource. When
hunting is permitted} definite areas should be allocated
and access insured. There should be public acquisition of
key hunting areas and key winter range areas, (areas seen
on Recreation Map Exhibit, Figure 4-10, page 211), to in-
sure the welfare of the game. The Planning Office should
aid landowners financially in maintaining food and cover

for wildlife. Chemical spraying, burning, and clean till-



page 178
age reduces food and cover benefits to wildlife. Specific
water areas and cattéil marshes need to be developed to
improve waterfowl habitat and nesting facilities. I propose
such a development in the Fromberg area. A program of tree
and shrub plantings in and around cultivated areas will
improve cover for upland birds. Burning should be avoided
during‘the nesting season.ll The Planning Office should
also form a program for the proper use of chemicals that is
compatible with wildlife management, and insure enforcement.

A large problem facing the sport of fishing is the
numbers of fish that become isolated and die in irrigation
ditches each season where diversion ditch headgates are not
controlled.12 The gradual closures of headgates over a
period of several days will give fish a chance to return to
the stream. Also, by the proposed reorganization of irri-
gation systems and combining of ditches, there would be a
larger volume of water left in the stream resulting in less
fish damage; and with the proposed erosion control, stream
pollution would be reduced. Because of the increased fish-
ing pressure, it is necessary to restock lakes, especially

mountain ones.

11 1pid., p. 71.

12 Ipid., p. 73.
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G. Other Industry Proposals

From earliest beginnings, the manufacturing industry
has been based on the processing of primary products of the
Planning Area, such as minerals, timber, agriculture, etc. A

With the decline of primary products, the manufactur-
ing industry has declined. Already, I have made several
mineral growth proposals and suggested locations where the
manufacturing of various materials should be located. Pro-
posals'of agricultural centers and related manufacturing
will be discussed in the Cluster Proposals, Section I.

Lack of good transportation and the lack of capital
is yet another aspect of the manufacturing industry's prob-
lems. The transportation proposals will be discussed in
the Transportation Proposals, Section J; and, with the
proposed growth and the stronger economic base, there will
be more capital. I do encoufage‘expansion in the manufac-
turing industry in areas related to the resources of the
Planning Area. An industry such as Boise Cascade could
locate along the main east-west transportation route and
have nearby access to resources of timber, sheetrock, light-
weight concrete, brick, glass, possibly plastics, (plastics,
a derivative of o0il, is also a possible industry), etc.

The manufacturing industries most suited to the area would

<
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be determined by the Planning Office, and would have to
meet all Planning Office standards in their operation. It
must be remembered,though, that the economic priorities
now established are first, recreation-living; second,
agriculture; third, miniﬁg; and fourth, manufacturing.
Manufacturing should never be encouraged to become thé
primé concern in the Planning Area lest it create the dis-
asters we have seen in so many areas all across the Unitéd
States.

The industry that has been showing the highest con-
tinued growth rate has been the service indﬁstry as related
to tourism and the recreation resources. It has been aver-
aging 7.25 per cent growth yearly. This figure demonstrates
already the growing potential in the recreation field, and
is a part of the recreational-living potential. Its growth
will continue to increase with the proposed recreation
growth.,

The construction industry has shrunk with the negative
population growth, but will assuredly grow with a population
increase. To ease construction costs, the materials of the
Planning Area can be used such as brick, natural stones,
timber, sheetrock, glass, lightweight concrete, and perhaps

even plastic building materials.



page 181

The trade industry has been showing a loss in sales
and employees. This has occurred because the trades have
not been able to supply what the buyer wants. With a grbw—
ing population, the trades will be able to expand their
goods and offer what is wanted. For example, in all of
Stillwater County, there is not one furniture store. |
Certainly, a growth in the trade industry would have to

begin with a growing population and construction industry.

H. Governing Proposals

I believe that the only way to implement my various
proposals for the Planning Area is to pfovide a governing
body that has the final authority over both counties. One
has seen the trouble with governmental bureaucracy in the
past. Such an example can be seen with Urban Renewal and
Model Cities. 1In actuality,Aneither has the final authority
so they often duplicate work and have individual priorities.
How can they obtain a unified project proposal? 1 propose
to achieve unity in the Planning Area by joining the govern-
ing bodies of the two counties to form one main governing
body for the whole Planning Area.

Currently, each county has three county commissioners,

representing districts within their county, which are ulti-

<)
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mately responsible for governing their respective county.
I propose that the existing commissioners join and the six
would have the final authority over the Planning Area. The
order of power would be to the Commissioners, then to the
new Planning Office, then to the other normal county govern-—
mental offices now effectively subsidiaries of the Planning

Office. (See Figure L4-2).

Figure L4-2. Schematic of Governing Proposal
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The new Planning Office would be headed by a
qualified planner. This office would serve as the perpetra-
tor and coordinator of planning and have as a prime motive
protection an& improvement of the resources. All of their
work would be subject to negation or ratification by the
Commissioners. »

A1l of the normal county governmental offices would
be combined to become subsidiaries of the Planning Office,
such as the education offices, highway planning offices,
county assessor, county treasurer, etc. This would be more
economical, efficient; and insure that proposals for the
Planning Area do not stop at the Stillwater-Carbon County
border. v

The existing county seats at Red Lodge and Colﬁmbus,
as well as governmental seats at Bridger and Beartooth
would maintain a small staff of governmental offices respon-
sible for supplying information to the subsidiaries of the
Planning Office, and in turn, they would be delegated cer-
tain authority for normal activities and for implementation
of the Planning Office's proposals. The Planning Office
would encourage maximum participation in planning projects
by the local people in order that optimum personal-social

relationships in an area could be realized. So, if the
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local people desired something or didn't like a proposal,
they would take thislproblem to one of the four local
governmental seats. If they could not solve the problem;
they, in turn, would direct it to the proper subsidiary
office of the Planning Office, and this subsidiary would
try to solve this problem with the Planning Office, subject
to the Commissioner's ratification.

Some specific examples of the Planning Office's and
its subsidiaries' duties and authority have been discussed
previously; but some additional duties these need to have
authority over would be littering; disposal of refuse and
waste as well as air pollution and water pollution; disposal
of billboards along routes of traffic; zoning, (virtually
none exists now); public acquisition of lands; and the sale
of property, (so that a farmer or rancher could not sell
his land to a developer who Wanté to build a suburbia of

'ticky-tacky' houses).

I. Cluster Proposals.

I determined the clusters and their locations by
using the overlay method with the series of exhibit maps
presented in Section K,[General Geology and Ground Water

Map, General Soil Map, (See Appendix C, for detailed des-

<)
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cription of the soils), Topographic Map, Precipitation Map,
Land Ownership Map, Land Use Map, Mineral Resources Map,
Recreation Map, and the Population Density Map]; and by
combining and'correlating the knowledge obtained through
the study of the existing conditions, (Part II, History,
Topography, Climate, Soil, Flora and Fauna, Water and
Mineral»Resourceé, Population and Vital Statistics, Land
Modes and its Relation to Economic Considerations, Existing
Public Utilities, Existing Clusters and the related social
cost of space problems).

In general, all éf the following proposed clusters
have been chosen to meet the criteria_of topography, soil,
geology and water resources, availability of the public
utilities, (one public utility, transportation, will be
taken up in the next section), and the social cost of space
problems. Therefore, in the subsequent maﬁerial, only the
more predominant reasons for selection will be discussed.
In all cases, the term, "oasis", connotes a more densely
populated area which is able to provide goods and services,
(including access to places for socialization), for its

constituents and other people from the surrounding areas.

1. Primary Oases Proposals

I propose four primary oases linked together in
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order to reduce social cost of space problems and in order
to supply an adequaﬁe population base to support the
necessary services. The four primary oases would be the
largest cities in the Planning Area which, linked by a
prime arterial route, combine to effectively form a regional
unit. Each primary oasis would contain a selection of goods
and services including cultural and recreational activities,
from which goods and services to the whole Planning Area
would fiow. All of the primary oases would have some common
functions; each would have some special functions; each
would have some enlarged service areas or satellite settle-
ments which have recognized responsibilities and allegiances
to the whole. Having had success with the redistribution of
the existing population and the planned growth, in twenty
years the primary oases would range in size from 5,000 to
10,000 people. ‘

a. Columbus (Number 1 on the Planning
Area Proposals Map
Figure 4-12, page 213)

Columbus is currently one of the two existing oases
in the Planning Area. Its prime economic base is in pro-
viding goods and services for Stillwater County. A
secondary economic base is in being a transportation center.

I feel that Columbus is in a good location so that both of

)
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these may be exploited. With the proposed transportation,
(See Section J), Columbus will be the place where agricul-
tufal, mining, and manufacturing products as well as people
change their travel from north-south to east-west, or visa-
versa. With this transportation situation, this would be a
good place to locate agriculture and livestock markets of
which the Planning Area has none. Being a transportation
center and an area with expanses of open land, it would also
be a good location for manufacturing operations to expand.
Timberweld is here and such businesses as Boise Cascade
could well locate here since many of the materials they would
use would be found in the Planning Area.

The only large public airport of the Planning Area will
be located near Columbus, and the people coming to the
Planning Area for recreation would change transportation here,
thus allowing for expansion in the service, cultural, énd
recreation facilities.

Columbus also has historic value, enjoyable climate,
aﬁd the Yellowstone River passing through it for related
boating and picnicking activities.

Columbus is characterized by the old sandstone build-
ings throughout the town. They are in good condition and
should be restored. New buildings should consider using

the sandstone quarry outside of Columbus to maintain the
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unique feeling of the Columbus Area. The U. S. 90 bypass
north of Columbus will handle most of the east-west auto-
mobile traffic in the future so the area now used for High—
way 10 could be a good place to locate the proposed mass
transportation and exchange. The CBD could then grow north-
ward toward the county courthouse, (a possible focal point).

b. Red Lodge (Number 2 on the Planning

Area Proposals Map
Figure 4-12, page 213)

In the past, the economic base of Red Lodge was
mining, but in more recent years, it has become tourism and
the center for providing goods and services for Carbon
County as the other existing oasis in the Planning Area.

For the future, I propdse growth in what now exists
plus a revitalized growth in the mining industry, (coal and
chrome). Manufacturing and processing of the resources,
(mineral and agricultural), would be in Cluster 10, east of
Red Lodge, a satellite of Red Lodge. This would be neces-
sary as Red Lodge lies in a narrow valley and does not have
the space needed to house manufacturing efficiently.

Red Lodge would also be somewhat of a transportation
center as three main routes converge here, as well as a

prime recreation route. Its main economic base, however,

would derive from being a recreation center-stepoff as well
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as providing goods and services; and secondarily, a center-
collection point of égriculture and mining products in the
vicinity. V

Red Lodge is in a naturally beautiful historic area
and the views and history should be considered in the plan-
ning. Nearby areas are rich in flora and fauna and recrea-
tion potential. 'Red Lodge does pose some particular planning
problems beipg located in this narrow valley. However, this
area is sufficient for growth that is ﬁore vertical and coh—
densed. In the future, 1less dense housing could locate up
the sides of the vailey} Perhaps the CBD could benefit by
overhead pedestrian walkways for circulation through the
CBD when two levels of the existing buildings come into use.
The CBD could expand to the west and perhaps the unneeded
railroad right-of-way land to the west could be madebinto a
public park bordered on the south by the high school and
civic center, on the east by the CBD, and on the west by
the residential.

c. Bridger (Number 3 on the Planning Area
i Proposals Map,
Figure L4-12, page 213

Bridger, due to its location, would have-a broad
‘economic base. It would be a center of goods and services,
the recreation center-stepoff to the Pryor Mountain recrea-

tion area, and the center-—collection point of agriculture
: &,

.
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and mining products,.(coal, bentonite, timber, gypsum), in
the vicinity. Also, I have proposed the processing of
bentonite and gypsum to be located here, and suggest other
manufacturing concerns might be interested in this area be-
cause of nearby resources.

Bridger could become a very unique place because of
the diversity, if the planning is handled properly.

d. Beartooth (Number 4 on the Planning
Area Proposals Map,
Figure L4-12, page 213)

I propose for this area, just south of Roscoe, to
become a center bf goods-and services and recreation-living
because of its location. This area is the stepoff to two of
the Planning Area's finest recreation-flora-fauna areas.
This city would be designed primarily for living and recrea-
tion. Located in a scenic area with favorable climate, it
éould provide living facilities for the segment of the
population who desire a unique place to live year round,
such as retired people and wealthy people. I also propose
that this be the location of the new governing body for the
Planning'Area, as it is more central to the population density
and lies near the border of the two existing counties. The
growth of this cluster would probably take a longer period

of time than the other primary oases.
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This cluster has been chosen for further development
in Part V, as it embedies the prime resource of the Plaﬁning
Area. For.this reason, it is the most typical and important
of the four primary oases. Also, because it is a new cluster,
it needs long range preliminary planning, and affords the
opportunity to reach the primary objectives without the

handicap of exisﬁing limitations.

2. Secondary Oases Proposals

Bridging the distances between the primary oases are
the secondary oases. Théy are satellite to, or dependent
upon, the primary oases. Each secondary oasis would be
able to provide goods and services, but not as wide a
selection, as there would be less population to support it;
each would have some special functions to complement its
economy and make it separately important; and each may have
secondary satellites dependent on it.

In twenty years, it is planned that the secondary
oases would range in size from 1,000 to 5,000 people.

a. Nye (Number 5 on the Planning Area
Proposals Map,
Figure 4-12, page 213)
Nye would grow to be one of the largest of these

clusters. Aside from being an oasis, the economic base

would be divided between recreation-living and mining

it
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because of its location. It would service the recreation
area and secondary sétellite of the Stillwater River as well
as the smaller recreation areas of Castle Creek, Meyers Creek
and Lodgepole Creek. As Béartodth, Nye is located in an area
that would be appropriate for people mainly interested in
finding a place to live year round. Citizens of Nye would
also be responsible for a timber mill, the mining of coal,
chrome, nickel, copper, gold, silver, quaftz, marble, plati-
num, and palladium found in the Stillwater Valley. This
unusual combination'could provide an interesting planning
design solution. Being- located near a big game winter range,
the historical value of Nye, and a pleasant climate would
all add to the character and enjoyment of the community.

b. Absarokee (Number 6 on the Planning
Area Proposals Map,
Figure 4-12, page 213)

Absarokee is located so to be primariiy a gathering
point of agricultural products as well as a transportation
exchange of mining products and people headed to or from
Columbus. Being a transportation center, having early im-
portant Indian and settler history, offering nearby recrea-
tion, and being located on a naturally beautiful site; would
allow for the expansion of goods and services related to

tourism. Services concerned with supplying the farmers and
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ranchers with the necessary items needed for their operations

would also necessarily grow.

c. Rapelje (Number 7 on the Planning
Area Proposals Map,
Figure 4-12, page 213)

Rapelje would necessarily be a gathering point of
agricultural and mining products, (bentonite and oil); head-
ing for Columbus, and a centrally located oasis for the
farheré and ranchers in the northern half of Stillwater
County. Other than this cluster, only neighborhoods would
exist to help reduce the social cost of space problems. With
the large deposits of bentonite, a manufacturing planﬁ could
well locate here to help the economic base.

I propose the existing Rapelje relocate more to the
east to reduce potential water problems. Of all the clusters
proposed, this is the only one that faces lack of water prob-
lems. -

d. Rockvale (Number 8 on the Planning
Area Proposals Map,
Figure L4-12, page 213)

This cluster would be comprised of four existing
clusters; Edgar, Joliet, Silesia, and Rockvale. Due to its
location, this cluster would be a gathering point of

agriculture and mining products, (bentonite, coal, silica).

Rockvale would also serve as a smaller transportation center,

<)
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as three main foutes of transportation converge here.
~ Located in a green-river area, it would also profit from
the tourist trade. I have proposed the proceésing of
bentonite to locate here, as well as a glass manufacturing
plant. Other manufacturing plants could also locate here
as it would be a nice place for employees to live.
e.. Roberts-Boyd (Number 9 on the
Planning Area Proposals Map,
- Figure 4-12, page 213)

This cluster would be formed central to the two
existing clusters of Roberts and Boyd. The cluster is
located to be a gathering point of agricultural and mineral
products, (coal and bentonite). It would also benefit from
tourism trade as it is the only cluster between Rockvale and
Red Lodgej it is in a green-river area, and offers access
to recreation activities in the Cooney Reservoir area and
recreation areas between Red Lodge and itself.

f. Washoe-Bearcreek (Number 10 on the
Planning Area Proposals Map,
Figure 4-12, page 213)

Formed from Washoe, Bearcreek, and Belfry, this
cluster would be an obvious satellite of Red Lodge. Because
of its location, this cluster would be a mining-manufacturing

" cluster. This cluster is situated so that the mining and

manufacturing cannot interfere with agriculture or recreation.
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The residents would be concerned with the mining of coal,
oil, and gas, and the processing and manufacture of their
derivatives and they would have access to the Red Lodge area
recreational activities.

- g. Warren (Number 11 on the Planning
Area Proposals Map,
Figure L4-12, page 213)
Warren would be the stepoff to a more seclusive

recreation area in the Pryor Mountains. It is located to
be a collection point for the nearby agriculture and mining,

(gold, limestone, uranium, oil, and gas). Some related

manufacturing could also locate here.

3. Tertiary Oases Proposals

In twenty years, it is planned that these oases
would range in size from 200 to 1,000 people. Because of
their size, they would be able to provide only the basic
goods and services and would be secondary satellites para-
sitic to a primary or secondary oasis. These were primarily
chosen for recreation-living purposes.

a. Fromberg (Number 12 on the Planning
Area Proposals Map,
Figure 4-12, page 213)
Fromberg is the exception to the rule for some

unique reasons. It was chosen for the good clay and coal

in the area and can potentially be supported by a brick
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plant and coal mining. It was also proposed as a good
location for a waterfowl habitat. This cluster would also
receive a certain amount of business from tourists passing
through as well as some who would stay to use limited recrea-
tion facilities in the area. Because of its location, I
don't feel the cluster would grow large enough ﬁo be classed
a secondary oasis.

b. Recreation Clusters (See Planning
Area Proposals Map,
Figure L4-12, page 213)

These clusters woﬁld be located in an area south of
Nye in the Stillwater Valley, (Number 13, a secondary
satellite of Nye); the West Rosebud Creek and Mystic Lake
area, (Number 14, a secondary satellite of Beartooth); the
East Rosebud Creek and Lake Area, (Number 15, a secondary
satellite of Beartooth); the West Fork_of Rock Creek-Sylvan
Peak area, (Number 16, a secondary satellite of Red Lodge);
the Bridger-Pryor Mountain area, (Number 17, a secondary
satellite of Bridger); and the Warren-Pryor Mountain area,
(Number 18, a secondary satellite of Warren). These areas
were all chosen because of the vast recreation potential,
flora and fauna, and scenic beauty.. (See Recreation P
posals, Section E).

With the public acquistion of land for these areas
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and a reorganization, the housing could be grouped and thus,
more people.housed, the area cquld be used by greater numbers
of people, the scenic beauty and balance of nature could be
maintained, housing could be designed for the best views and
fit to the land, and large areas of land could be maintained
for other recreational activities and the big game wihter
range,l(winter ranges occur in the Stillwater Valley, south
of Nye, in the East Rosebud Creek and Lake area, in the
West Rosebud Creek and lMystic Lake area, and in the West
Fork of Rock Creek-Sylvan Peak area). For those who want
to own homes in the area, they could be bought, but not the
land. The reorganization and building would be controlled
by the Planning Office and its subsidiaries.

I have only proposed recreation "areas" as more
‘detailed studies need to be done to find the exact location
.of a cluster in each area. All 6f these recreation-living
clusters would house all types of recreationalists; transient,
summer, and year round. The year round recreationalists
included here would be those who want to live in a more re-
mofe, less densely populated area and would not mind the
harsher winter climate here. The other year round recrea-
tionalists are located in Nye, Beartooth, and perhaps Red

Lodge. The variety of types of occupants in the recreation
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clusters‘would allow for these to function all year success-—
fully and encourage ﬁransient and winter vacationers. Aside
from winter sports, living in a winter big game range would
be a valuable asset for people who come from big cities.

The Warren-Pryor Mountain cluster would be slightly
different in that it would be designed and maintainéd for
the people who are desirous of extreme privacy and want to
be out of any mainstream. For these reasons, it would

probably be the slowest in developing.

J. Transportation Proposals

One has seen throughout Part II, the Existing
Conditions, how the lack of transportation has hindered !
development. Some of the biggest problems in the mining of
minerals, in manufacturing, in wholesale and retail trade,
in the social cost of space probiems, in developing recrea-
tion potential, etc., have been related to poor transportation
facilities. Changes in transpdrtation must start immediately
for growth to begin.

The transportation proposals link closely with the
cluster proposals and are based on the criteria compiled
from the overlay studies and a correlation of the material

found in Part II, the Existing Conditions. Of prime concern

¥
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here was the geology, soil, topography, and proposed clusters

and land use.

1. Primary Arterials (See Planning Area
Proposals Map,
Figure 4-12, page 213)

The primary arterials were chosen so as to carry the
major traffic load of the Planning Area. The prime arterial
forms a loop—link from Laurel, (on the edge of Yellowstone
County), to Bridger to Red Lodge to Beartooth to Columbus,
"(primary oases which form a regional unit). A branch
primary arterial runs from Rockvale to Red Lodge, dividing
the main loop and providing shorter travel distances for
the densely populated farm and ranch areas in the center of
the loop. At Columbus and Laurel, the transportation changes
to the major east-west transportation to the West Coast and
the Midwest.

Construction should begin immediately to form better
highways along the primary arterials. Because of the great
inadequacy in the transportation facilities, this is the
essential first step. This minor construction should keep
in mind the future "mass transportation system". It has
been demonstrated all too often in the past how mass trans-
portation was not thought of until the area was already given

over to the automobile; and then, public transportation
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‘could not, for practical reasons, be introduced into exist-

ing areas. So, the answer has been more and more freeways
in many areas, thoﬁgh this has not.solvéd the problem.
Rather, it has created more. Meanwhilé, the area has been
taken over by the automobile and its ugly fumes. I see in
the near future where mass transportation will be more
feasible than building bigger and better highways.

The mass transportation I propose along the primary
arterials would be more than people transportation. It
would include shipping of goods, agriculture goods and
products, mineral precducts, manufacturing products, etc.,
much as the trains of the past did. This would help pay
the costs involved in constructing it. I also foresee the
farmers and ranchers using it to get to a particular oasis
because it would be faster. (Possible speeds for mass
transportation increase every yeér). The distance problems
faced by the farmers and ranchers would become less impor-
tant as the time needed for travel would decrease. The
ﬁobility provided by the speed would perhaps be adequate to
cope with the facts of space and sparsity and would reduce
the feeling of being isolated.

The planned vast influx of recreationalists would

also use it if other means were provided for moving around
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in the recreation areas. In the future, recreationalists
will choose an airpléne and/or mass transportation when the
predicted highway probléms across the United States expands;
They will not want to waste their time on the slower smoggy
highways, risking their lives. In addition, the mass trans-
portation system could be put underground, which would‘be
reasonable as inc¢reased speeds will reduce the use of
windows, and would help maintain the natural landscape so
desired in the Planning Area. OSome automobile transportation
would remain also, but it would be secondary to the mass
transportation.

2. Secondary Arterials (See Planning Area

Proposals Map,
Figure L-12, page 213)

These arterials would carry a lesser amount of traffic
and flow to the prime arterial loop of the Planning Area and
complete the major road network. Good highways with bussing
and trucking will be adequate along these lines until the
primary arterials' mass transportation is successful and
expansion can be economical. Then, the secondary arterials
to the recreation areas, Nye; Rapelje, and Warren, should also

have a specialized mass transportation system.
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3. ZTertiary Arteriels (See Planning Area
Proposals Map,
Figure L4-12, page 213)

These are existing arterials for farm and ranch
areas. With the neighborhood proposals executed, these
would probably change and more would‘be constructed. With
the neighborhoods and consolidation, fewer roads would be
needed.and less permanent dirt and gravel roads could be
eliminated‘and permanent roads constructed. Also, with |
fewer roads to these areas, upkeep would be reasonéble and
snow could be removed in the winter to help reduce winter

isolationalism.

L. Air Service Proposals

Currently, no main air route lies over the recreation-
living areas. The main air routes run east-west across the
northern half of the Planning Area. I feel that the only
airport to grow should be at Columbus, connecting with this
main east-west route, so as to preserve the feeling of the
wilderness recreation areas. The mass transportation could
handle the rest of the faster transportation needed to parts
of the Planning Area. Chartered helicopters and small
planes would be allowed to land neér Bridger and Red Lodge,
and could use the existing facilities for this. The heli-
copters suggested for skiing could locate in Red Lodge, so

to use the southeastern portion of the Beartooth Mountains.
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K. Exhibits for the Regional Planning Project

The following pages are reduced xerox copies of the

original overlays used in this study.
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25 PRELIMINARY CONCEPT FOR THE BEARTOOTH CLUSTER

The purpose of this preliminary planning section is
to give one a sketchy idea of how the new cluster of
Beartooth might be organized in 1990. (Beartooth is number

I, on the Planning Area Proposals Map, Figure 4-12, page 213).

A. Existing Conditions of Beartooth

Beartooth is located in the East Rosebud Creek Valley
in an area that inciudes the present town of Roscoe. The
portion of the valley to be used was chosen so as to provide
a good scenic view to the Beartooth Mountains; so as to con-
tain lush foliage and water; and is nestled at lower eleva-
tions so to be protected from extremes in climatic conditions.
(See drawing, Figure 5-2, page 216, for the feeling one
would get looking southwest down the valley to the Beartoothv
Mountains), This location is also a stepoff to two of the
Planning Area's finest recreation-flora-fauna areas, a few

"miles to the south.

Beartooth's elevation ranges from 4,900 to 5,200
feet above sea level. (See Topographic Map, Figure 5-1,
page 215). The climate here is more favorable and‘temper-

ate than in the recreation clusters to the south, and this
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is partially due to the elevation. Red Lodge, for comparison,
sits at 5,762 feet above sea level.

There is an abundance of good water in the area and
little air or water pollution of any kind. The soil poses
few development problems either, (See Appendix C, Table XXI).
The main problems are the flooding plains; however, with the
existing dam controlling the East Rosebud and some additional
watersheds, this would cease to be a problem. And with what
has been discussed in Part II, the public utilities for this
area should be able to expand with little difficulty.

The prime economic base for Beartooth will lie in its
being a recreation-living cluster. Conjointly, Beartooth's
economy will be based on being a center of godds and services,
(oasis), for its residents, its recreation satellites,
(numbers 14 and 15 on the Planning Area Proposals Map), and
the normal surrounding satellite area. Supplementing the
economic base would be the concentration of the Planning

Area's governing body, to be located here.

" B. Objectives for Beartooth's Planning

The basic objectives of my preliminary planning can
be found in Part III, page 151 ff. This cluster particularly

must be designed for recreation-~living. This incorporates

&)
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the people and nature. Nature is the biggest asset here
and the people using.this area must be provided with the
tools whereby they may effectively deal with themselves and
others. The tools would be provided through design and

planning within nature's framework.

1. People

Within the social psychological context, people
perceive themselves and relate in four ways. Spaces or
tools must be prqposed to reinforce this.

The first social psychological relationship might
be termed I-me. The individual defines himself in a per-
sonal study space. It is obvious that this relationship
has ramifications in every level of society. Tools for this
must be provided from a space to be completely alone with
oneself in nature, to a space to be alone in the home, to
a space to be alone in the center of a city.

- Another viable relationship is I-you, (familiar).
These relationships are of the first level of importance,
- such as one's spouse and children, and/or best friend, and
God. Tools or spaces for this relationship would occur in
the home, and in related society spaces for use on the
family level, and perhaps in a church. |

The third relationship could be termed I-you

>y



page 219

'(plural). This perception of interpersonal relationships
is ohe in which people “care" about those around them and
these people might be termed friends. These relationships
are established within smaller interactive spaces, such as
within a school area, within a work area, within an elderly
people's organization, etc. In the past, these relationships
have often been established within the home because of a
lack of facilities. This meant the domestic scene was con-
stantly invaded by more social activities which put an
enormous strain upon the housewife and the I-me and I-you
(familiar), relationships. A certain amount of this activity
can occur in the home but there needs to be more neutral
meeting places.

The last relationship is the I-it. This refers to
the city as a whole and all the people associated with it.
The relationship is necessary. The city contains a richness
of social mix with diverse social and economic organizations.
If the individual can accept the cityas part of himself, he
will be able to relate, and thus, use this to reevaluate his
- perception of himself (a necessary part of inner growth).
- For the city to be most effective, it needs to provide the
interface condition with the most diverse cultural influence.
But this condition must bé provided in a familiar or “kind"

way, for if the adjustment is too harsh, the individual will
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not be able to relate.

2. Nature

As has been discussed throughout this study, nature
is the most valuable asset and must be protected. But also
what nature can offer must be used, for only in use lies its
validity as an asset. Within the ffamework of its ecological
balances and natural beauty, man can find a place to live
and work. All of the introduced, man-made systems should
take advantage of the view to the Beartooths, and even in
the most dense areas, the feeling of the mountains and foliage
should be maintained to the greatest possible extent. A
proposed scale of density of people and systems to accom-

plish the above could be illustrated by Figure 5-3.

Fig. 5-3. A Sectional Scale of Density of
People and Systems along the Length of the Valley.
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C. Proposals for Beartocoth

Due to the existing conditions, the objectives, and
vthe proposed density of people and systems, a basic pre-
liminary plan of area arrangements within Beartooth was form-
ed, (See Figure 5-4, page 222). Necessarily, in this pro-
posal, basic elements or areas were separated from each
other; each was endowed with specific characteristics; and
the boundaries between them were defined.  The achievement
of infinite variety will occur withiﬁ this organic order.

The basic layout of elements is linear derived from
the form of the valley with concern for maintaining the
scenic views. (These were also the predominant reasons
behind the proposed density of people and systems, Figure
5-3, page 220). Both the medium and low density communities
have been placed south of the Primary Core, so that residents
of either community can look south to the scenic Beartooth
Mountains where the rural-outdoor, nature-type feeling is
maintained or north to a more complex, urban feeling.

What is proposed here is for an optimal number of
people, (10,000). If tremendous growth beyond 10,000
people became necessary, a new cluster would be formed in-
stead of trying to force this cluster to handle volumes of

people it had not been designed for.
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1. Transportation Proposals

A manner of mass transportation of people and goods
has been proposed for the Planning Area to be completed in
twenty‘years.. Beértooth is proposed to be located on the
primary arterial loop and will be the terminal for four
secondary arterials; two to continue from it southwest to -
recreation clusters, 14 and 15; one west to Cluster 5; and
one northeast to Cluster 9. (See Figure 5-L, page 222).
Much of the arterial mass transportation will be through-
transportation or a changing to the secondary arterials.

A primary Transportation Terminal will be located in the
center of the Primary Core to accomodate these transients,
the people who come to use the oasis facilities, and the
people who want to use Beartooth as a stepoff to the recrea-
tion areas and facilities.

I feel this city is in a good location to develop
public transportation even further. One of the main
priorities for the planning here is maintaining the feeling
of nature with open spaces. Where the automobile has been
most freely used, the disorganization and disruption of our
urtan centers is most marked. The amount of land needed
for the automobile is horrendous. The way of life is de-

signed for the automobile. The scale is in terms of the
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automobile rather than the human. Once a large area has
been given over to the automobile, public transportation
cannot for practical reasons be introduced into existing
cities. The opportunity is here to plan ahead in coordination
with a comprehensive public transit system. This type of
'system could have validity here for the maintaining of nature,
for the people who come here for recreation via other mass
transportatibn systems without cars, for older retired people
who are not physically capable of driving or who do not have
the money to invest in a car, etc. It is difficult to spec-—
ulate how people will react to mass transportation in the
future, much less in twenty years; but I do feel that the
individual will have to be making concessions as far as
ownihg his own vehicle for operating everywhere and anywhere.

X propbse, within Beartooth, that a specialized public
transportation system be initiated and that the use of private
vehicles be kept to a minimum, particularly within the
Primary Core.

The Primary Transportation Terminal in the center of
the core, besides handling the flow of people and goods on
the high speed primary and secondary arterials connecting
with other clusters in the Planning Area, will be the origin

of a system of locu:l. prime linkages radiating out into
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other core areas and connecting to the secondary cores of
the Residential Communities. (See Figure 5-4, page 222).

" Both of these will be public, rapid transit systems, and
shall be sepafated and isolated from the other more leisure
and pedestrian activities of the community. Their primary
goal is functional, being the fast; convenient movements of
people and goods as required in the life of a city. They
might be located underground or on a lower level, sacrific-

ing a direcﬁ contact with the amenities of nature for greater
convenience. They will be isolated so as not to permit their
undesirable, mechanized and inhuman characteristics of noise,
fumes, copfusion, and danger of rapid movements to pollute
or destroy the individual's appreciation of life in a
natural scenic environment. This proposed lower level
would also accomodate many other functional requirements of
a service nature, such as parking and servicing of vehicles,
handling of goods including bulk storage, loading and un-
loading, work areas for packaging,etc.

These public, rapid transit systems would be extend-
ed by a system of secondary linkages, pedestrian and low-
speed mechanized systems compatible with pedestrian movement,
such as moving sidewalks, (See drawing, Figure 5-5, page
226), small carts,:etc. These, on upper levels would fan

out from the Secondary Transportation Terminals and serve
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to link all of the various building masses. Some of these
would be interior and others exterior, moving through the

green open spaces, plazas and courts, with ever-changing

close and distant views of natural beauty.

2; Primary Core Proposals

Within the cluster layout, I have also proposed an
area which I term the Primary Core. A definition and the
potential of the I—it'relationship has been discussed in
Section B. Some of the Primary Core's characteristics are

)
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its high density, compactness, intensity of public life,
and a small grained pattern in which all types of human
activities are intermingled in close proximity. It is
naturally compléx because of its diverse social mix. Com-
plex and diverse organization of the Primary Core would
allow a wide and varied perceptual input which would allow
the individual to react in an individual and personal way.

The Primary Core would be roughly divided into four
main areas. (See Figure 5-6, page 228). The busiest and
most dense would be the central area around the Primary
Transportation Terminal. For the convenience of the tran-
sients who come to use the oasis facilities and the people
of ﬁhe city, this would contain retail trades, services,
hotels and motels, and entertainment. West of the creek,
an area would contain government offiqes, civic facilities,
and legal services, while the southermost unit could con-
tain community institutions such as schools, hospitals,
libraries, museums, and medical services. In the area to
the north, adjacent to prime agricultural lands, would be
found agricultural supplies, equipment and vehicles, con- e
struction and other light industry and warehouses.

The heavily wooded area along the East Rosebud Creek

would be retained and developed as a large city park.
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Around each of the transportation terminals a large open area
or plaza with greenefy would provide natural beauty and
accomodate the heavy concentration of people and activities. »
Dispersed throughout the core, green open areas and courts
between building masses would keep the beauty of the natural
environment ever present to enhance the life-style of the
inhabitants of this recreation-living cluster. (See draw-
ing, Figure 5-7, page 230, for an impression of how a court
in the most dense part of the city might feel).

The buildings would grow to three or four stories,
and all the structufes would be coordinated for shade, sun-
light, artificial lighting, view, green spaces, through
forms that related to the environment, etc. As was mentioned
in Section B, spaces for the I-me, I-you (familiar), and
I-you (plural), relationships must be provided. The Primary
Core would be designed to have evérchanging moods and
patterns and provide a range of sensual experiences (such as
noise, motion, visual and spacial experiences) in a diverse

and complicated, but organized manner.

3. Residential Communities

I have proposed two Residential Communities,and each
community has what I term a Secondary Core. The cores act

as catalysing elements so that around them the life of a

<
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community will develop. The cores serve to unite people.
A core would be the container for planned and unplanned
gatherings and provide for diverse human activities.
Facilities would be built here to promote the feeling of
community, to help fulfill the need for spaces in which
the I-you (plural) relationships can occur. (See Section B).
There would be accessible, attractive gathering places where
people can gather for social and recreational activities.
Such facilities as swimming pools, restaurants, bowling
alleys, shopping centers, public parks, churches, etc.,
would be located within the cores as well as nursery and
elementary schools. Each community's facilities might vary
depending on the community's needs and desires. The design
would be done in such a manner that the gathering places
within the core would be alive day and night.  For inter-
action within the.cores, this is also the logical place to
locate the secondary transportation centers, which feed to
the individual residences.

' One Residential Community has been proposed for middle
density, which would be approximately eight to ten people per
acre. The other was proposed as low density which would be
four people per acre. Some growth in these areas could take

place on the sides of the valley.
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Figure 5-8, page 233, shows a schematic of the ﬁedium
density Residential Community and a possible layout of homes.
Some of the garden apartments or townhouses could be low-
cost housing projects for older, retired people. And in the
center of these projects, places where the retired or elderly
could gather and enjoy group activities could be provided.
The single family dwellings have been clustered so as to
leave larger common'opén spaces and large areas have been
left between each sector for the I-you (familiar) and I-me
outdoor activities.

Necessarily,Aa variety of home types and spaces for
the different types of social psychological.relationships
must be provided. An individual must have the maximum
freedom in choosing his own habitat, facility, service,
activity, and neighbors.

I am not proposing a suburb, but rather the ante-
thesis of a suburb. I propose a rural retreat, but with

a more integrated foundation of life.
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SOIL ASSOCIATIONS - CARBON COUNTY

The Soil Conservation Service of the U.S. Department
of Agriculture is currently engaged in a detailed study of
the soils of Carbon County. Work has progressed to a point
where a general soil map of the county has been prepared.
The map shows 16 Soil Associations which are an initial
breakdown of the different soils in the area. Each
association contains a few major and several minor soils in
a pattern characteristic to that particular association.
Each association is named for the major soil -series con-
tained within its boundaries. |

Following is a list of the soil associations shown
on the Soil Structure Map of Carbon County (prepared by
Theodore J. Wirth and Associates), Figure A-5 , and a
brief description of the general characteristics and use

of each soil.

11.2.1 Englen-Nerraw-L ismas associatlon: thin clay loam and clay solls

This soil association covers 95,720 acres and occurs in two locations
in Carbon County. The areas are chacterized by dendritic drainage patterns
with many steep-sided valleys and precipice escarpments. On the broad bench-

es between drainages, tillable sofls occur which are some of the best dry
farming soils In the 3ridger area.

11.2.2 Elso-Midway-Traversilla assoclatlon: silty and clayey upland soils

x

The area covered by this association lies between the drainages of the

Clarks Fork River and Rock Creek and contains 276,480 acres. The area con-
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sists of a series of benches, terraces, Broad slopes, valleys, and basins
drained by adendritic dralnage pattern. Tillable soils are found through-
out the associetion and some small irrigated tracts occur in the valley
bottoms. The association soils are light colored and occur in an area

where precipitation amounts range from [0 to 20 inches annually.

11.2.3 Heldt-Havre-Glendive association: tlluvfal silty clay loam and loam

soils

This association forms a long narrow strip along the Clark's Fork
River drainage and covers an area of 50,000 acres. The drainage pattern
Is typical dendritic with the Clark's Fork River as the main stem. The
alluvial soils of the valley floor, stream terraces, and alluvial fans are
used for hay, grain, pasture, and irrigated row crops. Soils high in sait

content and poorly drained soils are also common throughout the association.

IJ;2.4 Lismas-Pierre-Traversilla association: thin clay and silty clay loam

solls

This associatfon covers 74,300 acres and is located in the south-
centréj portion of Carbon County. [t can be descrlbed as a steep hilly area
cut by many steep narrow dendritic valleys. The predominate soils Is a thin
~clay with many barren shale beds throughout the area. The soils in the area

are thus unsuitable for cultivation.

11.2.5 Fomberq-Loma-Ruby-L ismas association: gravelly, cobbly, and shaley

soils

This association is located in five small areas of South and South-
v-}

eastern Carbon County and covers a total of 48,640 acres. Each area Is
typically a high old outwashed alluvial terrace with gently to steeply

rolling landscapes. The soils are mainly coarse gravels overlylng shale
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beds and are unsuitable for cultivation., Chlief use at present Is for natural

grazing.

11.2.6 Charlos-Bearpaw-Char associatlion: clay loam, deep upland terraces

The high terraces northeast of Fed Lodge on both sides of Rock Creek
make up the 40,300 acres of this assoclation. The majority of the area is
level to gently sloping outwashed terraces with narrow dendritic drainageways.
The soils of the terraces are used extensively for the growing of gralns, hay,

and pasture, whlle the dralnagewzays are used only for grazing purposes.

Riv207 Belfry;Senia~Yawdim association: silty clay loam, deep upland soils
This association is located along Red Lod§é Cfeek in Mortthstern
Carbon Couﬁty and covers 56,640 acres. The area is characterized by an in-
tricate dendritic drainage pattern with subsequent steep hills, smooth ter;
races, and narrow dendritic valleys, The soils are used primarily for range
land although some of the stream bottoms and gently sloping foothills are

used for raising grain and hay.

11.2.8 Blaine-Merino-Castagne assoclation: «clay and clay loam scils over

basalt

This association is located at the head of Red Lodge Creek and covers
. an area of 8,320 acres. It is characterized by an igneous upheaval which is
surrounded by steep escarpments and narrow divides. The soils of the associ-
atlon are used primarily for grazing, although some hay and grain are grown -

along the smoother less sloping foothills.,

11.2.9 Glaciated sol! assoclation: bouldery and cobbly glacial soils
An arca of 28,160 acres Is covered by this old glaciated assocliatlon

which Is located along the foothills of the Beartooth Mountains near the
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western edge of the county. Geologic features include strongly sloping to
steep morainic fans, channels, bars, and terraces. The soils are used pri-_

marily for range or grazing purposes.

11.2.10 Bowler-Stormitt-Shorey association: red silty, clay loem alluvial

soils

This association Is made up of the old alluvial stream terraces and
alluvial fans along the west and south slopés of the Pryor Mountains. An
intricate dendritic drainage pat{ern divides the 62,080 acre area into ter-
races_andbsteep valleys. Soils of the association are used primarily for

grazing. Some small arees are used for growing dryland grains and hay.

11.2.11 Limestone rockland: thin clay and clay loam over |imestone

The Pryor Mountains, which are the chief feature of this 131,560 acre
association, is a limestone upthrust dissected by deep canyons. Over 90 per
cent of this associatlon is limgstone rock which the remaining ten per cent
is clay or dark colored clay-loam solls. These soils are used for Iivestock

grazing and timber production.

11.2.12 Pleplant-Ade!-Red Lodge association: alluvial dark colored soils

This 38,400 acre association Is found along the Rock Creek and Red
-Lodge drainages of Western Carbon County. The solls are dark colored al-
luvial soils which lend themselves well to irrigation. Hay and grain are

grown in this association.

" 11.2.13 Sandstone Rockland: thin sand loam and fine sandy loam soils

The majority of this 52,480 acre association in south-central Car-
bon County is steep sandstone cliffs, rock outcrops, and other rugged re-
lief. There are some sandy solls and sandy soils with clay interspersed

within. Most of the assocliation Is used for rangeland although some of the
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narrow dendritic valleys afford some cultivation.

I1.2.14 Abac-Bowler-Stormitt assoéiat(gg: thin, red, loamy scils

Three areas which total 93,800 acres make up.this associatlion. The
areas flank the Pryor Mountains on the east, south, and west with the largest
area beginning just east of Bridger. WNany steep sandstone and shalé cliffs
face the uplifted Pryaor Mountains throughout the associatlion, Bars and em-
bankments cut by a dendritic drainage pattern characterize the area. Most
of the soils in the area are used for livestock grazing, although some culti-
vation for grain and hay has taken place along some of the larger stream

drainages.

11.2.15 Mountainous soils and Basin alpine soils:

This association covers 257,680 acres and contains the steep glacia-
ted Beartooth Mountains which have been the source of much of the soil ma-.
terial in the valleys and lowlands of Carbon County. Elevations range from
5,600 feet to over 12,000 feet within the association and precipltation
amount§ range from 20 inches per year to over 40 Inches per year. The main.
soils of this area are of hiéh humus contenf typical of soil developed under
a coniferous forest floor. Tﬁe soil Is very shallow, grading to very rocky,
coarse material immedfately Eelow the surface. A Bark-brown and extremely
'frlable soil Is found in the alp!ne meadows above timberline. Vegetatlon &t
these elevations is limited to short grasses and smal | flowering plants.

The assocliation is used mainly for recreational purposes.

11.2.16 Treasure-Chinook-Larimer associatlion: terrace clay loam and silty

x

clay loam soil

This associatlon covers an area of 10,240 acres in the extreme northern

part of Carbon County. It mainly consists of @ high terrace between the
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Clark's Fork Fiver and fhe Yellowstone River drainages. The terrace is
drained by g dendfltic drainage pattern and grades from_gent!y rolling
benchlands to steep rough breaks to the south and west. The solls on the
terrace aré well suited for cultivation and are used fof the growing of
hay, graln, and irrigated row crops. Other soils of the association,

specifically those in the steep valleys and upland breaks, are extremely

gravelly and are used mainly for open rangeland.
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SOIL ASSOCIATIONS - STILLWATER COUNTY

The Soil Conservation Service at Joliet, Montana, is
presently engaged in a sdil survey of Stillwétef County.
Work has progressed to the point where a general soil
map of the county has hbeen prepared by Theodore J. Wirth
and Associates. A reproduction of this map is included
as Figure A-6. It should be emphasized that this infor-
mation is only general.

The map shows eleven soil associations which are
an initial breakdown of the different soils in the area.
Each association contains a few major and several minor
soils ih a pattern characteristic to that particular
association. Each association is named for the major

soil series contained within its boundaries.

Haverson-Glenberg Associaticn. This soil association is found at one locaticn

near Park City. The soils are dominated by‘well drained, light colored loam,

sandy loam, and alkali loam soils which are found on valley bottoms in warm

arid regions.

Heldt Association. An area along the Yellowstone River between Columbus and

Park City is dominated by this soil which consists primarily of well drained,
light colored, clay loam soils and light colored, very gravelly high lime solls.
They are located in valleys on alluvial fans and terraces in warm arid regions.

Maurice-Pryor-Dukon Association. The majority of the Stillwater River and

Rosebud Creek valleys are dominated by this soil. Consists of well drained and

yi_,POOrly drained, light colored séndy loam soils. Found in cold sub-humid regions.
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Havre-Reedpoint Asso;iafion. This association, found in the area along the

Yel lowstone River from Reedpoint to Columbus, is dominated by well drained, light
colored clay loam soil and loam soils. It is common to valley bottoms and coalesc- ‘

ing alluvial fans in cool, semi-arid regions.

Yawdin-Cabba-Rentsac Associafion. This soil is found in two areas of the coﬁnfy

~ as shown on the Soil Map. |t consists of shallow éxcéssivély drained light colored
cléy soils in shale, and loam soils on shale and éandsfone. The type is commonly
found on ro{ling to steep uplands in cool, semi-arid regions. ‘

Absarokee-Maginnis Association. This soil type is found in two locations around

Columbus. The type is dominated by well drained, dark colored clay loam soils
- and light colored moderately deep soils over sandstone. It is found in broad
ridge tops and steep sloping upland areas in cool sub-humid regions.

Berry-Fiddler Associafién. This soil is found over a large area of the north-

western portion of the county. It is dominated by well drained, dark colored clay
loam soils and moderately deep and shallow soils over shale and sandstone bedrock.
This soi! is found in cool semi-arid regions.

Midway Association. A soil dominated by excessively drained, light colored clay

- solls in shale and sandy loam soils on sandstone up!and bedrock plains. It is
associated with warm-arid regions.'

Wormser-Lavina Association. A soil common to the eastern half of the county.

I+ is dominated by well drained, light colored clay loam and soils with clay
subsoils and shallow loam soils on sandstone uplands. Commonly found in warm
semi-arid regions.

‘Belfry-Charlos-Sayne Association. Found in the southwest area of the county.

The soil is dominated by well drained, dark colored loam soils and sandy soils

- on high terraces, steep uplandé and mountainous foothills. It Is found in cold
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sub-humid regions.

Mountainous and Alpine Soils. The soil found in the extreme southeast portion

of the county, mostly within the forest boundary. It is dominated by well
drained shallow to very shallow dark colored ndn;lfmey, gravelly and stoney
soils on high plateau areas, with steep precipitious canyons of barren rock.

The area is cold and humid.



i

B TR O S

o A

MONTANA AMPHIBIANS AND REPTILES?

Common Name

B e R A

Scientific Name

page

General Distribution-

Long-toed Salamander

Tiger Salamander
Rough-skinned Newt

Tailed Frog

Central Plains Spadefoot
Western Spadefoot
Western Toad

Great Plains Toad
Woodhouse’s Toad

Pacific Tree Frog
Striped Tree Frog
Northern Striped Tree Frog

Northern Wood Frog

Leo?ard Frog

Spotted Frog :

Common Snapping Turtle

Ornate Box Turtle

Western Painted Turtle

Western Spiny Soft-
shelled Turtle

Eastern Short-horned
Lizard

Desert Short-horned Lizard

Sagebrush Lizard
Western Skink

- Northern Alligator
Lizard

ar

Great Basin Rubber Snake

Blue Racer

Western Yellow-bellied
Racer

Western Hog-nosed Snake

Western Milk Snake

.Gopher Snake

Wandering Garter Snake
Plains Garter Snake

Common Garter Snake

Western Rattlesnake

Ambystoma macrodactylum

Ambystoma tigrinum
Taricha granulosa

Ascaphus trvel
Scaphiopus bombifrons
Scaphiopus hammondi
Bufo boreas

Bufo cognatus

Bufo woodhousei

Hyla regilla :

Pseudacris nigrita triseriata

Pseudacris nigrita
septentrionalis

Rana sylvatica

Rana pipiens

Rana pretiosa

Chelydra serpentina

Terrapene ornata
Chrysemys picta
Trionyx ferox

Phrynosoma douglassi
brevirostre

Phrynosoma douglassi
ornatissimum

Sceloporus graciosus

Eumeces skiltonianus
Gerrhonotus coeruleus
Charina bottae utahensis

Coluber constrictor
flaviventris
Coluber constrictor mormon

Heterodon nasicus nasicus

Iampropeltis triangulum
gentilis

Pituophis catenifer sayi

Thamnophis elegans vagrans
Thamnophis radix haydeni

Thamnophis sirtalis
parietalis :
Crotalus viridis viridis

Mountainous areas, moist
areas

. East of Divide, moist areas

Limited areas NW Montana,
ponds 3
Mountainous areas, swift
streams :
East of Divide, near moist
areas

Western half of state east of
Divide, near moist areas
Western half of state
anywhere

Southern half of state, east
of Divide

Along Canadian border, east
half of state

Western half of state !
East of Divide, moist areas

Along Canadian porder, east”

half of state, moist areas
Glacier Park, moist areas
Entire state, moist areas
Entire state, moist areas
Eastern Montana, lower Mis-
souri

SW corner of state, land areas
Entire state, ponds, lakes
Missouri River to Great Falls

Eastern half of state, plains
area

Southern 'portion of western
half of state, plains area
Southern portion of eastern
half of state, plains area
Western half of state, valleys
and lower mountains
Western half of state,
mountainous areas

Western half of state,
mountainous areas

East of Divide, plains area

West of Divide, valley areas

SE and eastern areas of state

Entire state, valleys and
lains- areas £

lI'\)/IOSt of state, most altitudes

East of Divide, low and

moist places. .

Most of state, moist areas

Most of state except at
higher altitudes

1Source: Montana State University, Zqology Dept,
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Common Name

MONTANA NATIVE TREES
¢ CONIFERS

Scientific Name

Commercial species:
Douglas-fir

Fir, alpine

Fir, grand .

Hemlock, mountain

Hemlock, western

Juniper, Rocky Mountain
Larch, alpine

Larix 1

Larch, western

Pseudotsuga taxifolia
Abies lasiocarpa

A. grandis

Tsuga mertensiana

T. heterophylla
Jumperusn§copulorum
alli

L. occidentalis

Pine, lumber

Pine, lodgepole

Pine, ponderosa

Pine, western white

Pine, whitebark

Redcedar, western

Spruce, Engelmann

Spruce, western white

Noncommercial species:
Pacific Yew

Commercial species:
Ash, green .

HARDWOODS

Aspen, quaking

Birch, paper

Birch, water ..

Boxelder, inland

Cottonwood, northern black

Cottonwood, narrowleaf

Cottonwood, plains

Elm, American

Willow

Noncommercial species:

Alder, thinleaf

Salix spp.

Chokecherrgi black
a

Hawthorn, ck

Maple, bigtooth

Acer

Maple, Rocky Mountain

A. gla

Mountain-ash, western _.

Sor

Mountain-mahogany, curlleaf ___

Pinus flexilis

P. contorta var. latifolia
P. ponderosa

P. monticola

P. albicaulis -
Thuja plicata

Picea engelmanni

P. glauca var. albertiana

.Taxus brevifolia

Fraxinus pennsylvanica var. lanceolata
Populus tremuloides

Betula papyrifera

B. fontinalis

Acer negundo var. interius

s s Populus trichocarpa var. hastata

P. angustifolia

P. sargentii

Ulmus americana

Alnus tenuifolia

Prunus virginiana wvar. melanocarpa
Crataegus douglasii

randidentatum

rum

e us sitchensis

e e BT COCREDUS  1edifolius

1Source: U. S. Dept. of Agriculture, Forest Service, Forest Resources of Montana, Forest

. Resource Report No. 5, 1952.
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Common Name
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Scientific Name

Fig. A-9. :
MONTANA MAMMALS! e .

Distribution and Occurrence

Common Shrew
Vagrant Shrew
Merriam Shrew
Northern Water Shrew
Pigmy Shrew

Little Brown Bat
Yama Bat

Little Long-eared Bat
Long-legged Bat
Say Bat

Big Brown Bat .
Red Bat

Hoary Bat

Spotted Bat
Silver-haired Bat
Black Bear

Grizzly Bear
Fisher,

Marten

Short-tailed Weasel
Long-tailed Weasel
Least Weasel

Mink

Black-footed Ferret
Wolverine

Striped Skunk
Spotted Skunk
Badger

Otter

Raccoon

Red Fox

Kit Fox

Coyote

Timber Wolf

Cougar

Canada Lynx

Bobeat a

Golden-mantled Marmot

Hoary Marmot

Columbian Ground
Squirrel

Richardson Ground
Squirrel

Uinta Ground Squirrel

Thirtcen-lined Ground
Squirrel ;

Mantled Ground Squirrel

Black-tailed Prairie_Dog

White-tailed Prairie Dog

Least Chipmunk

Yellow Pine Chipmunk

- Common Name

Rufous-tailed Chipmunk

Uinta Chipmunk

Red or Pine Squirrel

Northern Flying Squirrel

Northern Pocket Gopher

Wyoming Pocket Mouse
eaver

Ord Kangaroo Rat

*Grasshopper Mouse

Harvest Mouse

Deer NMouse
White-footed Mouse
Bushy-tailed Wood Rat
Northern Bog Lemming
Mountain Phenacomys
Red-backed Mouse
Meadow Vole
Longtail Vole
Mountain Vole
Richardson Vole
Prairie Vole
Sagebrush Mouse
Muskrat .
Rocky Mountain
Jumping Mouse
Prairie Jumping Mouse
House Mouse
Norway Rat
Porcupine
ika
Snowshoe Rabbit
White-tailed Jack Rabbit
Black-tailed Jack Rabbit
Mountain Cotiontail
goserl g;u:tlon!ail
igmy Rabbit
Eik

White-tailed Deer

Mule Deer

1ooae
Woodland Caribou

Pronghorn Antelope
Bison .

Bighorn Sheep .
Mountain Goat

Sorex cinereus
Sorex vagrans
Sorex merriami
Sorex palustris
Microsorex hoyi
Myotis lucifugus
Myotis yumanensis
Myotis evotis

Myotis volans
Myotis subulatus
Eptesicus fuscus
Lasiurus borealis
Lasiurus cinereus
Euderma maculata
Lasionycteris noctivagans
Ursus americanus
Ursus arctos

Martes pennanti
Martes americana
Mustela erminea
Mustela frenata
Mustela rixosa
Mustela vison
Mustela nigripes
Gulo gulo

Mephitis mephitis
Spilogale gracilis
Taxidea taxus
Lutra canadensis
Procyon lotor
Vulpes fulva

Vulpes velox

Canis latrans

Canis lupus

Felix concolor

Lynx canadensis .
Lynx rufus
Marmota flaviventris
Marmota caligata
Citellus columbianus

Citellus

Citellus
Citellus

Citellus lateralis
Cynomys ludovicianus
Cynomnys leucurus
Tamias minimus
Tamias amoenus

richardsonit
armatus = .
tridecemlineatus

Dry woods, throughout the state.

Moist woods and meadows in western portion, common,

Sagcebrush and grasslands in eastern counties, quite rare,

Banks of fast streams and shorves of high altitude lakes in mountains,

Dry woods of northwestern Montana only, rare. .

Throughout the state, common.

Throughout the state, less common than above.

Throughout the state, fairly common,

Higher elevations in western half of the state.

Most of the state. 3

Throughout the state, may hibernate in buildings during winter.

Eastern portion of the state.

Deep woods in sumumner, probably occurs throughout the state in migration.

Known only from single specimen obtained at Billings.

Wooded areas, common. i

Forested areas, rather common.

Remote wilderness arcas espcecially at high elevations, rare.

Northwestern portion of the state, very rare. 1

Most higher mountain regions, common.

Generally in forested areas, common,

Throughout the state, common.

Eastern half of the state, rare.

Marsh areas and stream banks throughout the state, cornmon.

Eastern part of the state in prairie dog colonies, extremely rare.

Wilder portions of western mountains, rather rare, \

Throughout the state in farm land and open country, common.,

Known only from two specimens obtained in Ravallt County.

Throughout the state, common.

On large streains, mostiy in western portion, rare.

River Lottoms, eastern portion of the state.

High mountains of western half of the state, now appearing in eastern ccountles, rare.

Originally comnon in eastern counties, now probably extinct.

Throughout the state, common. 3

Originally present throughout the state, now confined to Glacier Natiohal Park and
vicinity, rare.

Westlern counties, rare.

Heavily forested arcas in western part of state, rare.

In many arcas in the state, comnmon, g

Rocky areas and mountains of most of the western part of the state, common.

Above timberline in Glacier National Park & neighboring high mountain ranges, rare.

Western one-third of the state, common. ¢

Eastern two-thirds of the state, common,

Yellowstone Park and surrounding areas, common.
Grassland in eastern and ccntral areas,

Rocky areas in.the mountains of central and western reglons, common.
Forinerly abundant in eastern Montana, now much reduced by poisoning.
Known only in Carbon County. 2 .
Primarily in sagebrush areas in ecastern and central Montana, common.
Lower el)ﬁvations in western Montana, common.

MONTANA MAMMALS (continued)

Scientific Name

Tamias ruficaudus
Tamias umbrinus
Tamiasciurus hudsonicus
Glaucomys sabrinus
Thomomys talpoides
Perognathus fasciatus
Castor canadensis
Dipodomys ordii
Onychomys leucogaster
Reithrodontomys .
megalotis
Peromyscus maniculatus
Peromyscus leucopus
Neotoma cinerea
Synaptomys borealis
Phenacomys intermedius
Clethrionomys gapperi
Microtus pennsylvanicus
Microtus longicaudus
Microtus montanus
Microtus richardsoni
Microtus ochrogaster
Lagurus curtatus
Ondatra zibethica
Zapus princeps

Zapus hudsonius
Mus musculus
Rattus norvegicus
Erethizon dorsatum
Ochotona princeps
Lepus americanus
Lepus townsendii
Lepus cealifornicus
Sylvilagus nuttallii
Sylvilagus auduboni
Sylvilagus iduhoensis
Cervus canadensis
Odocoileus virginianus

Odocoileus hemionus
Alces americana
Rangifer caribou

Antilocapra americana
Bison bison

Ovis canadensis

Oreamnos americanus

Distribution and Occurrence

Higher elevation in northwestern mountains, common.

Higher elevations in the vicinity of Yellowstone National Park.
Coniferous forest in western counties, common.

Dense forest in western counties, common.

Throughout the state, common.

Dry areas in eastern counties, rare.

Along streams and lakes throughout the state, common.

Sandy soil and sagebrush in the castern half of the state,
Grasslands of castern Montana,

Grasslands of eastern Montana.

Throughout the state in virtually all habitats, common, L
Eastern Montana. $

Deserted cabins in rocky mountain areas, common.

Only in wet meadows of west side of Glacier National Park, rare.
Mostly near timberline in high mountain ranges,

Moist coniferous forests in western half of state, common.

Wet meadows throughout the state, common. 4

Wet woods of central and western Montana, common.

Dry grasslands of western and central Montana, common.
Stream banks at high elevations in the mountains. : e
Dry grasslands of castern Montana, common.

Sagebrush areas in eastern and central mountains, rare.

Ponds and streams throughout the state, common. -

High mountain meadows and wet woods near water in the western half of the state.

Known only in southeast Montana.

Around human habitations throughout the state, common.

Known only in some of the citics.

Throughout the state, common. e

Slide rock areas in higher mountains, common. i

Forested areas in western half of the state, common.

Open arcas throughout the 'state, common. .

Known oaly in Grasshopper and adjacent drainages in Beaverhead County.

Lower elevations in western Montana, common,

Eastern counties, common.

Known only in Grasshopper drainage in Beaverhead County.

Certain suitable areas in central and western Montana, common. :

Forested areas in western Montana and brushy river bottoms in eastern Montana,
common.

Suitable habitats throughout the state. common.

Suitable arcas in western half of the stuce, fairly common.

Formerly occurrcd in Lincoln County, now enter the state from British Columbia, -

but only rarely and in winter.

Most of eastern and central Montana, common.

Formerly occurred throughout the state, now confined to Yellowstone National Park,
the National Bison Range, and in scattered bands on private ranches.

In scattered bands in the western half of the state, successfully reintroduced into the
Badlands of Guarfield County.

High mountain ranges of northwestern Montana, successfully transplanted in the
Crazy Mountains,

LTSS

‘Sourcc:_ﬁ;n—:—t;na State University, Zoology Dept.
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Common Name

MONTANA FISHES!
Sclentific Name

Distribution Occurrence Use

Paddlefish Frmily
Paddlefish

Sturgeon Family
White sturgeon

Shovelnose or hackleback Scaphirhynchus pla

Pallid sturgeon
Gar Family
Shortnose gar
Northern longnose gar
Mooneye Fanily
Goldeye
Salmon Family :
Kokanee or sockeye

o
Coho or silver salmon
- Brook trout
Lake trout
Dolly Varden or Bull
trout
Brown trout
Coastal cutthroat
Yellowstone cutthroat
trout
Golden trout
Rainbow trout
Whitefish Family
Lake whitefish
Mountain whitefish
Pigmy whitefish
Grayling Family
Grayling
Sucker Family
Largescale sucker
Longnose sucker
White sucker
Northern carpsucker
Mountain sucker
Blue sucker
Northern redhorse
Mgmow Family

arp .
Northern creek chub
Lake chub
Flathead chub
longnose dace
Utah chub
Peamouth chub
Redside shiner
Shiners (various)
Northern redbelly dace
Fathead minnow
Silvery minnow
Northern pearl dace
Northern squawfish

Catfish Family
Northern brown bullhead
Northern black bullhead
Channel catfish
Stonecat
Tadpole madtom?

Pike Family
Northern pike

Cod Family
Burbot or ling

Perch Family
Yellow perch
Yellow walleye or

pikeperch
Towa darter

Sunfish Family
Smallmouth bass
Largemouth bass
Pumpkinseed 3

Drum Family
Freshwater sheepshead

Sculpin Family
Torrent sculpin
Slimy sculpin
Rocky Mountain mottled

sculpin

Stickleback Famiiy
Brook stickleback

_Polyodon spathuia

R g

L2 | s
Acipenser transmontanus w S
torynchus ¥ S
S. album ; 560 Rare S
Lepisosteus platostomus TR Rare (o]
L. osseus & i o
Amphiodon alosoides ¢Bs R
Oncorhynchus nerka W, I S
.. 9. kisutch W I S
Salvelinus fontinalis LE5 A | S
S. namaycush S
S. alpinus S
Salmo trutta S
S. clarki clarki S
S. clarki lewisi S
S. aguabonita L
S. gairdneri S
Coregonus clupeaformis S
C. williamsoni S
C. coulteri Rare F
Thymallus arcticus B wm s
Catostomus macrocheilus 4 R
C. catostomnus . e A R
C. commersoni TR R
Carpiodes carpio pety .} R
Pantosteus jordani L R
Cycleptus elongatus SR Rare R
Moxostoma aureolum L85~} R
Cyprinus carpio £.B8w(1) R, O
Semotilus atromaculatus 5o F
Couesius plumbeus ~5:d F
Platygobio gracilis hFtd F
Rhinichthys cataractae ez 28 F
Gila atraria el F,0
Mylocheilus caurinum w R
Richardsonius balteatus ’ W F
Notropis, various species et 4 F
Chrosomus eos WP F
" Pimephales promelas L L P
Hybognathus nuchalis Tox F
Margariscus margarita x> F
Ptychocheilus oregonense w R
Ictalurus nebulosus sy S
Ictalurus melas “Bal : S
Ictalurus lacustris v S
Noturus flavus 1255, | S
Schilbeodes mollis €2y F?
Esox lucius L557) s
Lota lota €33 s
Perca flavescens Er S, 02
Stizostedion vitreum Ry W (1) S
Poecilichthys exilis L5 0w] F
Micropterus dolomieui V"‘E\‘ 5 s
. salmoides By I S
Lepomis gibbosus «B 1 S, O?
Aplodinotus grunniens s R
Cottus rhotheus w F
C. cognatus L33 P
C. bairdi Ep? F
Eucalia inconstans ©wm F-

1Source: Montana State University, Zcology Dept.

Fig. A-11.
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Manganese

Chronium

Tungsten

Molybdenun

Q Stillvater {gneous. complex, containiay large low
grade chromite reserves and non-commercial nickel
deposits

oo x+d

Miles
60

IRON AND IRON ALLOY METAL RESOURCES OF MONTANA
4 Adapted from Chace, F. M. et al, 1947 (See Bibliography).

e Fig. :A-12.

S —

s

BITUMINOUS SUB-BITUMDNOUS LICNITE
Miles mare than more than wore than
5 % 120 14" thick 30" thick . 30" thick
S o = =
less than less than less than
E 14" thick 30" thick 30" thick
: MONTANA COAL FIELD AREAS

Adapted from Combo, J. X. et al, 1949 (See Bibliography).

Fig. A-13.
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NONMETALLIC MINERAL RESOURCES OF MONTANA
. Adapted from Knechtel, M. M. et al, 1948 (See Bibliography).
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+ Gold

X silver

© Cold and Silver
0 Platinum group metals

3y Stilluacer ignecus complex, containing
mon-commerc{al azounts of the platinua
group metals y

. PRECIOUS METAL RESOURCES OF MONTANA

These maps locate the more important reserves of the incicated metal ores, but they
include some districts more notable for large past production than for present reserves.
Adapted from Chace, F. M. et al, 1947 (See Bibliography). 4 ¥
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A UNITED STATES
DEPARTMENT OF
COMMERCE
PUBLICATION

September 1970

o, gy e o s B e o » S s S

PC(V2)-23 advance report
MONTANA
General
Population Characteristics

: (This series consists of 52 reports—number 1 for the United States and
4 numbers 2 through 52 for the States and the District of Columbiain
alphabetical order rather than order of publication.)

This report presents 1970 census statistics on the
basic demographic characteristics of the inhabitants
of the State. Data on age, sex, race, and relationship

: to head of household are shown for the State, each

1 standard metropolitan statistical area, each place of

: 10,000 inhabitants or more, and each county or
comparable area.

A B 7 4 o1 0

The data presented here are being issued in advance

- of their publication in Final Report Series PC(1)-B,
which will provide additional information on the
population characteristics of the inhabitants of the
State. The final report for this State will be published
in about 2 months.

AT

Statistics on selected housing characteristics for the
areas shown in this report are currently being issued
in Advance Report Series HC(V1). An outline of the
publication program for the 1970 Census of Popula-
tion and Housing can be obtained free of charge from
the Bureau of the Census, Washington, D.C. 20233,
or any U.S. Department of Commerce Field Office.
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A UNITED STATES
DEPARTMENT OF
COMMERCE
PUBLICATION

Y  CENSUS OF
HOUSING

f
S i s
HC(V1)-28 (e
o |
MONTANA
B :
. General
i : i e . :
. Housing Characteristics
| :
(This series consists of 52 reports—number 1 for the United States and !
‘ numbers 2 through 52 for the States and the District of Columbia in :
| alphabetical order rather than order of publication.) &
i ¥
i This report presents 1270 census statistics on selected
housing characteristics for this State. Data are shown :
for the State, each standard metropolitan statistical
: area, each place of 10,000 inhabitants or more, and
J, each county or comparable area. P
;3 The data presented here are being issued in advance
; of their publication in Final Report Series HC(1)-A, :
\ which will provide additional information on the
housing characteristics for the State. The final report
for this State will be published in about 2 months. i
Statistics on selected population characteristics for :
the areas shown in this report are currently being
issued in Advance Report Series PC(V2). An outline
of the publication program for the 1970 Census of
! Population and Housing can be obtained free of
} charge from the Bureau of the Census, Washington,
} D.C. 20233, or any U.S. Department of Commerce
| Field Office.
For sale by the Bursau of the . Census, Nashington D.C. 28233, and U.S.
gpartmant of Cammarce Figld Oifices, 30 cents.
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/
TABLE 16~ FARM PRODUCT SALES by COMMERCIAL FARMS L/

Carbon Stillwater
Item County ! County - Total
All Farm Products $8,145.,161 $65749,113 $14,894,274
-All Crops ; 2,874,196 2:574,73% 5,448,927
All Livestock 5,265,959 4,160,130 9,426,089

1/ Census Definition 1964 Census of Agriculture (Data not additive)

TABLE 17 - LIVESTOCK NUMBERS 1959 and 1964 2/ :

All cattle Dairy Hogs & Sheep &

& Calves  Cows Pigs Lambs Chickens

Carbon County

241959 49,188 25997 7.:015 60,999 40,446
1964 61,89% 2 3216 7,768 51,499 230453
Stillwater County
1959 45 739 1,599 5599 35,998 26,591
1964 51,260 1,046 6,407 24129 16,206
Total
1959 ; 94,927 4,592 12,926 96,997 67,037
1964 113154 33262 147175 72,628 41,659

2/ Census of Agriculture 1959 and 1964

TABLE 18~ LAND USE of INVENTORIED ACREAGE - PRIVATE and STATE LANDS
Based on 1967 Conservation Needs Inventory

Land Use - Acres Carbon Stillwater Total

Corn 2,082 1,400 3,482

Sugar Beets (1969) 7,546 1,252 8,798

All other row crops 6,701 398 7,099

Small grain ; 48,858 92,935 141,793

Summer fallow 32,214 91,500 125,714

Rotation Hayland & Pasture 4,000 14,800 18,800

Hayland 70,987 30,000 100,987

Conservation use only 4,066 2,743 6,809

Temporary idle land 500 2,000 2,500

Orchards 320 50 370

Abandoned cropland - 10,000 10,000

TOTAL cropland 179,274 247,078 426,352 = 950

Pasture land 19,704 14,681 34,385

Range land 539,074 . 610,785 1,149.859.

TOTAL pasture and range 558,778 625,466 1,184244. -« 69%

Commercial woodland 28,623 39,916 68539

Non-commercial woodland 135971 28,556 28527

TOTAL woodland 42,594 68,472 111;066" = G

Other land (in farms) 8,400 2,135 11,135

Other land (not in farms) 111,903 2. 140 4,043

TOTAL other : 10,303 43,875 15,128 - 1%
- 100%

TOTAL 790,949 945,891 1,736,840
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TABLE 19- AVERAGE YIELDS of CULTIVATED CROPS
BASED on 1967 HARVESTED ACRES 1/

'Carbon

Stillwater Project Area

Crop Dry Tirs - - D I R ) Irr.
Winter wheat 32 bu. 525 bl 34 bu, 60 bu., 33 .bu, 56, bl
Spring wheat 27 bu. 367 bu. 185 b 38 bu. 23 b, 3%bu;
Barley 42:bu, S7:ibu, 31 bu. D bl 37 bu. 55:.bus.
Oats 46 bu, 71 bus 38 bui 263 bu, .42 buy S6F WK
Corn silage -- 284P0 -- 20200 -- 2hos i
Alfalfa hay Ted T, 2580, 15T, 254 LT g 158 s 2/ 8
Sugar beets -- L0 = 193 k. -- 182 0
Dry beans -- 1850::1bs; i == 1730 1tbs . ~= 179041 bk

1/ Data from Montana Agricultural Statistics.

TABLE 20 - COST and RETURN STUDY - PRIVATE LANDS

Based on estimates and local ranchers' experience and figures, the costs
and net returns per year from privately owned rangeland in Stillwater and
Carbon Counties are as follows: (these are conservative broad estimates).

stocked.

Fair Range Condition Good Range Total
Carbon & Over - Properly Condition Present Potentizal
Stillwater stocked Stocked Properly Estimated Returns
.Counties Stocked Cost and
l/ Z/ 3/ Return 4/
Calf Crop % - 70% 85% 90% 907%
" Average wean-
ing weights 325%# 4104 410::
Winter. feed
period 5 mo, 4 mo, 3 mo.,
Gross Income
from. Beef $1,096,818 $1,137,578 $2,060,984 $4,295,380 $4,836,598
Annual Range- = ;
land Costs $ 73,332 § 138,761 .§ 168,658 -§ 380,741 5§ 00 S
Annual Live- .
stock Costs $1,080,647 S 681,895 $ 951,830 $2,714,372« $2,048,877
Net Return $ -57,161 $ +316,922 $ +940,506 $1,200,267 §2,392,017
1/ Constitutes 25% of total rangeland area
2/ Constitutes 35% of total rangeland area
3/ Constitutes 40% of total rangeland area :
4/ Estimated potential after range is in good condition and properly
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POPULATION, BY COUNTY, MONTANA, 1870-19571
me
% Change, s o A--l9 .
1940-

County 19572 1950 1950 1940 1930 1920 1910 19500 18903 1880 1870
Montana, total 678,000 5.6 591,024 559,456 537,606 548 889 376,053 243,329 132,159 39,159 20,595
Bgaverhead e 6.)00 —39 6,671 6,943 6,65¢ 17,369 6,446 5,615 4,655 2,712 722
BigHorn ... . 8800 5% 9824 10419 8543 R OIS
Blatne . 7,900 110 ' 8518 9566 9006 9057
Broadwater — 2,500 — ‘5 3 2922 345 2938 A28 3 491, 2,641
Carbon . £800 213 Bergmn fi;,,;:é 22578 535279 gased £as 5333 ¢
Carter . SIS SRty ~u7 2,798 3,280 4,136 ~ 3,972
Cascade . —. 71000 26.3 53,027 41999 41,146 38.836 28.833 25,777 8,755
Chouteau s i s L 8,000 —4.7 6,974 17,316 8635 11,051 17,191 10,966 4,741 3,058 S17
Custer. - oo 11000 - 2157 5 12:68% 10,422 11,242 12,1844 34123% . Y HOL . D308 . 2,510 33
Danjels _.. . .. 3800 —135 3946 4563 3,553
Bawsoir. Lo 8 8700 55 9,092 8618 9831 9,239 12,725 2,443 2,056 180 177
Deer Lodge . 21,400 21.5 16,553° 13,627 16,293 15,323 12,988 17,393 15,155 8,876 4,367
1 U R e el Y 3,800 —1.6 3,660 T 4,568 4,548 5
WRrgNe . gk —0.2 14,015 14,040 16,531 238,344 17,385 6,937 3,514
Fiathead: & =0 b o 29.8 31,495 24,271 19.200 21,705 18,785 9,375
Gallatin _. 9.9 21,902 18,269 16,124 15864 14,079 9,553 - 6,246 3,643 1,578
Garfield 7.8 2,172 2,641 4,252 5,368
Glacier ... 68 . 9645 9,03% 5297 4,178
Golden Valley 1,200 —16.8 1337 1807 2,128 .

Granite < 3.300 —18.5 2,773 3,401 3013 4,167 2942 4328
b .. ' PE490 ki 14,285 13,304 13,775 13,958
Jefferson . 4,100 —139 4,014 4,664 4,133 5,203 5,601 5330 6,026 2464 1,531
Judith Basi 2,900 —12.4 3,200 3,655 5,23
)T S <o 11800 26 13,835 13,430 9,541
Lewis & Clark 29,300 109 24,540 22,131 18,22 18,660 21,833 19,171 19,145 6,521 5,040
dbRety Lo es ol 2900 —1.3 ~ 2,180 2,209 2,198 2,416

—Lincoln __ 103 . 8.693 17.882 17,089 7,797 3,638
McCone .. i, 3,258 3,798 4,790 4,797
Madfeon = - 5,600 —-17.8 5998 17294 6,323 7,495 17,229 17,695 4692 3915 2,634
Meagher = 2600 —1.1 2079 2231 2272 2,622 4,190 2,526 4,749 2,74 1,337
Mineral . d —25 2,081 2135 1,626 2,327
Missoula ... 35,493 29,038 21,782 24,041 23,596 13,964 14427 2,537 2,554
Musselshell 3408 5,317, T.292° 124030

BERa e D 11,999 11,566 10,922 11,330 10,731 7,341 6,881
Petroleum _.._. 1,026 1,083 2,045
Phillips . 6,334 17,892 8208 9311
. Pondera
Powder River
Powell __ 5,904
Prairie
Ravalli . 11,666 7,822
Riehland: =0 &

Ropsewelt: -

DSNUY 7,985

By 3,713

Shevidan, o1 "o 7

Silver Bov 56,848 47,635 23,744
Stillwater .. : 2 |

Sweet Grass S 6 2 4,029 3,086

P R RRSRDEERENG . ST 45 . 1.292 6,922 6,068 5,870 9,546 ,080

T i i - - 0D 14 6,867 6,769 6,714 3,724

Treasure .- 1200 —65 1,402 1499 1661 1,990 3
. Valley . 11,800 —252 11,353 15,181 11,181 11,542 13,630 4,355

' Wheatland I N 2,900 —3.0 3,187 3,28 3,751 5,619

Wibaux ... dodels 1,600 —11.8 1,907 2,161 2,767 3,113

Yellowstone _______________ 75,700 35.7 55,875 41,182 30,785 29,600 22,944 6,212 2,065
Yellowstone Nat'l

Park (part) - ~ 58 43 52
Crow Indian

Reservation . 2,660

1Source, 1870- 1930 U S. Department of Commerce, Bureau of the Census, Census of Population;

1957: State Board of Health, Helena Montana.
2July 1. Not comparable with Census data.
3Figures exclude all persons residing on Indian reservations.
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FOREST LAND, BY TYPE OF USE, RELATIONSHIP TO TOTAL LAND AREA,
AND TIMBER VOLUME, BY COUNTY, MONTANA, 1949t
~e
c Pip. A=204% ' ;
Forest Land - : - Timber Volume
1 ]
g -4 E
5 & e - g -~
: e E n 9 BEE i T g 2
i A E OA ~ E’\ u‘fcq ﬂ:-“ o A
EY g Ep- 8 9. EmSS ngg <33
Ex ey S CE4 iy o=ad P o295
County? 3 s=8e =it i R e e 28w
o Za=s =53 A4S ARdR RRC A5C
Montara, total ____ 15,756,502 6,602,355 93,642,180 © 239 55,959,687 16,138,23
Eastern Montana _ 6,847,664 2,492,00 70.664.020 120 16,270,925 1‘7:132:63i
Western Montana._. 8,908,838 4,109,094 ,018. 15,978,160 81.5 39,688,762 9,203,600
Beaverhead _._____ 8§2,997 197.55 1,050,554 3,555,840 298 2,276,123 1,288,148
Big Horn Lty 179,185 22,3 201,566 3,22 6.3 113.345 71,534
b2 LT R 80,872 6,5 87,400  2,730,¢ 3.2 60,3835 26,570
Broadwater 170,777 187.037, 7 23.5 423,233 201,274
geurHoR .. Em z 39) &1 ‘s_l)j J01815) 13,098y
earery. e e TR OD Ot ignag o g & 11,387 \33.833
EescRte i ol 234,323 318,891 18.7 178,755 86,884
Chouteau ______ 51,037 59,538 24 .- 921372 9,390 |
Custpr Rl NI 25,092 J 1.0 26,603 11,146
Daniels _ B 3,193 923,520 3 42 233
Bawson Tl Tl 5,952 1,160 1,509,120 3 6,032 3,369
Deer Lodge* 103,524 23,898 263,480 484 44,350 21,200
Deer Lodge s 79,373 50,147 208,840 62.0 115,143 87,678
Fallon Sossiey e 378 5 (3) 664 183
Eengasi i me g 341,040 58,488 14.7 225,326 85,695
Flathead® 7 0.0 % 1,610,082 "« 1.204:61/ 87.7 8,843,064 1,882.200
Gdllgtin o 0 528,651 222,401 46.7 2,351,083 952,423
Garfield'. ~ <" 69,611 2.3 21,463 13,954
GIBQIer SIS PO Tl 05 1] 289,306 210 49,720 20,027
Golden Valley _____ 19,921 14,342 4.5 16,503 9,239
Crraniitaes . i 643,574 157,320 733 1,328,123 418,800
BRI e R T 7,929 4 8,217 3,7
& - Jeffgrson POt ) 427,083 52,735 45.4 714,912 475,308
- ; Judith Basin ____ 211,045 84,855 205,910 246 323,830 120,578
Lakef AL UG 444,879 91,767 535,646 559 2,406,135 537,400 {
Lew;s & Clark® . 234,281 159,123 393,404 88.7 604,762 157,700
Lewis & Clark ____ 590,409 281,029 871,433 489 1,462.369 595,730 - E
Liberty 2,809 2,764 5,573 6 3,33 1,839 \
Lineoln® " .~ . ' 1,845,865 422,811  2,268,67 954 11,116,472 2,543,000 t
lIcCpne e 635 633 ) 3,494 774
Magton - .. 404,695 201,032 605,357 | 26.8 1,360,845 580,579
Meagher - .- 445,361 52,941 453,302 33.1 1,830,647 673,614
RETIGRHIe o no 539,44 220,706 760,150 * 97.1 © 1,943,593 510,900
Missoula® 1,193,795 270,807 87.0 4,751.810 1,160,500
Musselshell 247,381 20.5 273,844 105,713
v GRS 398,100 307,342 420 2,363,149 760,760
3 FRteoliad Lol 22,608 2.1 5,941 3,867
: o PHps T 26,559 2,539 9 31,562 16,361
] Bordera /Tt T e 60,474 10,590 - 6.8 112,943 43,891
Powder River _____ 196,791 2,189 9.5 209,038 78,816
Pougelle, = TR L 546,554 414,209 642 1,366,74 404,800
Erayte o0 e 2,170 b 11,039 2,644
£ f Ravalgr el om oy 544,155 691,669 810 2,213.928 437,200
i Richland .= 5,889 4 20,843 6,717
g g & Ropshvelt . . - 765 1 1,021 357
Togebud -+ 0 151,941 661 4.7 119,066 50,682
Sanders®; - = .. - 1108604 346,787 809 4,963,0:3 1,147,000
Sheridan .. o 1,538 o 67 98
Silver Bow* __-__ 83,990 16,405 447 63,685 32,700
Silver Bow = 109,202 12,390 54.':% 439,713 161,647
1 SHilwatey .. FIT5 03,054 Jis. {1::-,,:.0? &0
Sweet Grass Ty 66,329 228 564,18 209,085
Telon - o o0 1801005 45,901 16.1 201,076 123,315
- SR s 13,282 k10 8 6,494 3,466
< Lyeasure ‘... 24,418 39 19,772 7,995
Nalleyp'. . = 14,300 4 45,849 11,357
Wheatland o 25,256 28,593 3 39 37,509 20,799
iRt ot 5,436 . 5,436 1.0 903 315
* Yellowstone ... .. 58,412 175 58,387 1,686,400 35 62,215 23,982
Yellowstone Park
(part) - S % 139,980 139,980 172,100 813
s 1Source: U. S. Dept. of Agriculture, Forest Service, Forest Resources of Montana, 1952.
1 ’g_n .aésterisk indicates areas west of the Continental Divide; all other areas east of the
ivide.
i 8Less than 0.05 percent. i
4 ¢Trees 11.0 inches and larger in diameter, measured by International %4-inch rule. i
v _ ®The volume, excluding bark, of sound trees and the sound volume of cull trees from
1-foot stump to a 4.0-inch minimum top dizmeter including the sound volume of limb-
wood for hardwood species to a 4.0-inch minimum top diameter.
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VALUE OF MINERAL PRODUCTION, BY COUNTY, MONTANA, 1959 AND 1960
(thousands of dollars)
County? 1960 1959 Minerals produced in 1960 in order of value
1 Montana, total® ___. 179,062 167,338
. Beaverheagd - - " *) (*) Tungsten, phosphate rock, tale, lead, stone, zine,
; gold, silver, copper, sand and gravel, mica
Big Horn: Ll ) 245 322 Petroleum, sand and gravel, stone.
BIAnGe oo 493 572  Petroleum, coal, sand and gravel
Broadwater 264 166 Iron ore, gold, sand and gravel, lead, silver,
e .=y Z2INc, stone, copper
FCETED Petroleum, stone, ccal, uranium, sand and gravel
*Carter Petroleum
Cascade

Sand and gravel, clays, coal, stone

Custer = 154 Sand and gravel, coal
Daniels, Roosevelti. 8,932 10,633 Petroleum, sand and gravel
Dawson, McCone® .. 3,652 3,604 Petroleum, sand and gravel, coal
Deer Lodge '_ . 852 532 Lime, stone, sand and gravel, silver, gold
Fallon, Prairie,
Wibauxs _________ 27,854 26,745 Petroleum, sand and gravel
Fergus S 5 *) *) Gypsum, clays, sand and gravel
Fittheadd i s v 0 405 552  Stone, sand and gravel, silver, gold
Gallatin et L0 (*) (*) Cement, stone, sand and gravel, mica
Garfield, Petroleum? 468 394 Petroleum
Glacier, Pondera,
Teton, Tooled __.__. 9,810 10,671 Petrloéeum. sand and gravel, copper, stone, silver,
go
Golden Valley ._____ 0 (%)
Granite i 80 50 8T 1,403 1,063 Manganese, zinc, silver, lead, copper, gold, man-
ganiferous ore
B i e 45 121 Sand and gravel
Jefferson o 266 132  Stone, lead, silver, zinc, gold, copper
Judith Basin® - 207 219 Iron ore, sand and gravel, lead, silver, zinc
Jaale ol el o T T 26 (*) Sand and gravel :
Lewis & Clark —___. 1,709 (*) Zinc, sand and gravel, lead, copper, silver, gold
3 Jdberty - wiob T i 78 125  Petroleum
Lincoln *) *) Verr?diculite. sand and gravel, zine, lead, silver,
+ €O
Madison BB AR & | | 964 Gold, tale, silver, copper, zinc, mica
Meagher S 8 e 62 (*) Lead, copper, zinc, silver, gold
Mhemy - (*) §7 Lead, sand and gravel, zinc, silver, copper, gold
3 Missoula: ... A e 136 195 Sand and gravel, barite, stone, gold, silver
E Musselshell __.._______ 2,931 2,421 Petroleum, coal
! FPork s (‘; (*) Sand and gravel, stone, gold, silver
3 BhMne o o 2‘ 146 Sand and gravel, stone, gold, silver
3 Fowall .o o *) (*) Phosphate rock, lime, sand and gravel, stone,
gold, copper, zinc, lead, silver
i dio e e e R R VR *) *) Fluo]x;jspar, sand and gravel, lead, silver, zinc,
go
Richionsy ... - *) (*) Coal, petroleum
Bosenua . . .. 9093 7,059 Petroleum, coal
BEhdens N - T ) *) Leadlazinc. stone, silver, sand and gravel, copper,
; go
Eaeidan ... .. .. .. 1622 1,512 Petroleum, coal
Sliver Bow . 66,353 51,719 Copper, silver, manganese, zinc, phosphate rock,
o gold, lead, sand and gravel
éSZ: 3 "ER (*) (*) Chromium, stone, petroleum, gold, silver
"Sweet Grass (*) 0 Sand and gravel
Treasure 46 (*) Sand and gravel
Valley __. 495 1,726 Sand and gravel

Yellowst S - 3080 1,877 Petroleum, sand and gravel, clays
Undistributed¢ .. 30,431 32,059 Gem stones, natural gas, natural gas liquids, °

2 petroleum, and sand and gravel that cannot be

assigned to specific counties.

(*)Value withheld to avoid disclosing data of individual companies.
ICnouteau, Powder River and Wheatland counties did not report production.
tTotals have been adjusted to eliminate duplicating value of raw materials used in
manufacturing cement and lime,
$Daniels and Roosevelt; Dawson and McCone; Fallon, Prairie and Wibaux; Garfield
7 and Petroleum; and Glacier, Pondera, Teton and Toole counties have been combined
because of joint oilfield production.
¢Includes values indicated by (*).
Source: U. S. Bureau of Mines, Area Report B-87, The Mineral Industry of Montana in
1960, Advance Summary. :
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GENERAL MANUFACTURING STATISTICS, BY COUNTY, MONTANA, 1958

No. of Establ. With

All Employees

3 L] > -'4
w3 b b P~ S =
B8 LR L R e € s <
g 2 a =9 = © B ae
Gl ] g S H ~ ©o o
%z - B g oEe 3 2 <ds g
2 5] b - e NP 3 2]
33 o S b S g % BeS o2
County =37 o & = g =5 19 'a’&';; @ l-a
HE - & & Z & PEL ose
Montana, total ____... 925 751 135 39 20,197 94,090 196,915 21,693
Beaverhead 4 4 10 41 104 3
Big Horn ___ 6 5 1 143 %) w |
Blajne - = 4 3 1 40 {*) i') 42
E",Of‘d“l ter !‘%g ],0’ 39 126 244 29
‘Carhond . ¥ ;5 4 £67 s 4 £ 7
“Carter — — b 1 & _— Ll? & / &
Cascade .. 55 34 15 6 2,186 13,169 45,086 3,052
Chouteau 3 3 11 39 40 )
Custer _ . _. 9 8 735 321 1,070 45
Daniels .. 2 2 *) (*) (*) *)
Dawson ... 10 10 52 187 853 48
Deer Lodge 17 11 1 5 2,431 (*) {*) =)
Fallon: .. 4 4 16 91 119 12
Fergus 19 17 2 213 785 2,191 143
Flathead 115 98 15 2 1,868 9,292 17,044 2,128
Gallatin 42 32 8 2 771 3,146 7,666 47
Garfield 1 b ! *) (*) 2') (*)
Glacier . 5 4 1 66 ) *) %)
Golden Valley . 0
Granite _ 12 12 38 104 242 32
o3 85 D 17 14 3 182 789 1,742 98
Jefferson 3 3 11 (*) *) )
Judith Basin 3 3 10 18 64 22
Palte .o e 21 19 2 212 704 206 268
Lewis & Clark 37 21 9 1 723 3,445 4,436 334
Liverty - 2 2 £2) %) £°) £%)
Lincoln 82 76 1 1,442 6,834 10,742 1,514
Madison 3 3 6 (*) () }‘)
McCone .. 1 T (*) (%) ) *)
Meagher 13 10 3 173 466 525 648
Mineral 4 2 1 1 264 (*) ) (*)
Missoula .. 86 62 18 6 2,812 12,539 22,499 2,738
Musselshell . 5 4 4 12 39 151 (%)
PR e =26 23 1 416 1,547 3,508 163
Petroleum 3 0
Phillips 2 2 (*) *) (*) )
Pondera ... 3 3 16 ™) 2‘) (*)
Powder River . 2 2 ) &) 23 %)
Powell 14 14 70 268 356 28
Prairie . 3 1 (*) e s (%) <
Ravalli 25 20 5 296 1,213 1,997 260
Richland 11 9 3 i 1 196 1,040 3,762 41
Roosevelt 8 8 36 104 218 s
Rosebud 6 3 3 84 239 87 39
Sanders 34 26 17 529 2,379 3,185 333
Sheridan _ 4 4 24 105 137 11
Silver Bqow . ;0 E% g 3 1,106 5,3515?? lé):718 1;}(2?]
Siillwvated . 3 ; ? 216 ! <
Sweet Grass . ‘*? 5 14 &% 104 18
Teton _ .. | 7 20 58 110 37
;oole o g ¥ 2 153 4] ) *)
reasure
Yilley .. 6 S 1 50 192 293 56
Wheatland 2 2 (*) ¥ ) )
Wibaux ... 1 b . (%) b (" (*)
Yellowstone .. ... 95 71 16 8 2,616 13,902 35,518 5,287

(*)Withheld to avoid disclosing

figures for individual companies.

Source: U. S. Department of Commerce, Bureau of the Census, 1958 Census of Muanu-

factures, Montana.
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APPENDIX B

Critique of selected bibliography
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Howard, Ebenezer. Garden Cities of Tomorrow. London:
Faber and Faber, Ltd., 194%.

This book was first published in 1898 and is one of
the earliest books on planning. Howard defined the situ-
ation at that time in terms of magnets. He saw the Town
magnet as representing society-mutual help, science, art,
culture, and religion. The Country magnet was God's
symbol of love and care for man. Man comes from and is
sustained by resources from the country. The country
also provides the inspiration of art, music, and poetry.
He saw the solution as the Town-Country magnet which
combines the best of both of the other magnets. His
diagram, Figure B-l, demonstrates the three magnets and
their attributes. From this Howard proposed what is.termed
a Garden City to achieve his objectives. Schematics of
how this city would be planned can be seen in Figures
B-2 and B-3. Howard discusses his plan in detail and how
it would be accomplished. I feel that Howard's prime
contribution was to outline the nature of a balanced
community as he saw it in his epoch, and to show what
steps were necessary in an ill-organized and disoriented

society to bring his plan into existence.
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Le Corbusier. The City of Tomorrcw. London: The
Architectural Press, 1947.

This book is another hallmark of planning. It
speaks of other cities andvthe problems created. Corbusier
feels to solve a city problem, one must realize how they
are conceived, by what relationships they are brought
together, how they answer to a need which has become
articulate, and how they rank in one;s personal scheme
of chosen images. The outgrowth of this was his
"contemporary city" proposal. A schematic of this can be.
seen in figure B-4. He felt at that time that the modern
city lived by the straight line and that the curve was
paralyzing. He states that the right angle is the essential
and sufficient implement of action for it enables us to
determine space with absolute exactness. Corbusier also
expresses the need for the soul of a city, which is of no
value practically, but is a poetry of feeling. As does
Howard, Corbusier_'outiines in detail what this city would
consist of. He uses some of Howard's thoughts, but the
city proposed is Corbusier.

The value of Corbusier's book, as well as Howard's,
lie in their method of problem solving for the needs as

they saw them at a given time in space.
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Wirth, Theodore J., and Associates. [Mueller Engineering].
Comprehensive Area Water and Sewer Plan for Carbon
County. Billings, Montana: August, 19638.

Wirth, Theodore J., and Associates. [Mueller Engineering].
Comprehensive Area VWater and Sewer Plan for Still-
water County. Billings, Montana: 1970.

These reports proved to be a collection of statis-
tical material on numerous existing conditions. This
became but filler in their report though, as little of the
datum was referred to, discussed, or used for any proposals.
The statistical material that they personally compiled
was often found to be inaccurate. The population projections
were especially unreasonable. They projected a large growth
in population with no reasons for growth sighted. Perhaps
this was done to sell their oversized sewer and water
proposals; Several county officials expressed dissatis-
faction with these reports as they believed at the onset
that these were to be a comprehensive plan of more than
_simple sewer and water facilities. ' '

For tﬁese reasons, this reference was used only
when the data was attributed to a reliable source or if
the data was concerned with their specialty of sewer and

water.
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United States Soil Conservation Service. Guidelines for
Action Beartooth Resource Conservation and Develop—
ment Project. Bozeman, Montana: 1970.

et

This particular study includes the southwestern

portion of Montana and the northern portion of Wyoming.
One part of their study was of Carbon and Stillwater
Counties. I discovered the Soil Conservation Service
was involved with their project in January of 1971. At
that‘timé they had completed their study of the existing
conditions and proposed their goals. I found that much
of my work was varified by theirs. I have not been
concerned with the proposals that they are currently
working on, as I see the recreation-living aspect

much more important than they do. Also, my proposals
are based on the present and the future, while their
ideas seem more concerned with solving the symptoms of

the present.




APPENDIX C

Supplementary material for Part IV
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Feasible Watersheds - The Missouri River Basin Investigations
revealed several potential PL-566 projects in the Beartooth
RC&D project area. The following is a brief resume of those
watersheds that have a favorable benefit-cost ratio (B:C ratio).

(1) 14b-2 - Fishtail to Butcher Creek - 237,887 acres: 135,115
acres in Stillwater County and 102,772 acres in Carbon
County. This watershed has 10 acres urban flooding, 1,670
acres with short late season supply and 1,536 additional
potential irrigable lands. There is a need for late sea-
son storage plus ditch reorganization; estimated B:C ratio
1. 6:to 1.0. ’

(2) 14b-3 - Lower Stillwater River - 133,522 acres: 126,321
acres in Stillwater County and 7,201 acres in Sweetgrass
County. About 3,000 acres of irrigated cropland need
improved diversions and ditch reorganization; estimated
B:C ratio 1.6 to 1.0

(3) 14b-4 - Shane, Beaver Creeks - 103,055 acres: 89,004 acres
in Stillwater County and 14,051 acres in Carbon County.
Flooding occurs on 460 acres of cropland, 150 acres are
short of irrigation water, 750 acres of additional land
could be irrigated if storage and distribution systems
were provided; estimated B:C ratio 2.3 to 1.0. This
project could be serviced as a group facility.

(4) 1l4c-6 - North Fork Cherry, South Fork Bridger, etc. -
169,815 acres in Carbon County. Improved distribution
systems on existing irrigated acreage and provide water
for 800 additional acres; estimated B:C ratio 5.2 to 1.0.
This project could qualify as a group facility.

(5) 1l4c-7 - Grove Creek ... to Gold Creek - 151,749 acres in
Carbon County. There are about 2,300 acres which need
drainage, 3,100 acres need improved or reorganized irri-
gation systems, including canal lining. Some areas have
a short supply for late season use. The estimated B:C
ratio is 3.1 to 1.0 or 5.0 to 1.0 depending on each phase
of the project. '

(6) 1l4c-9 - Red Lodge Creek to Rock Creek - 201,530 acres in
Carbon County. There are 80 acres of urban land and 4,000
acres of cropland or pastureland “Jubject to flooding.
Nearly 42,400 acres of cropland need improved irrigation




(7)

(8)

€))

(10)
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systems including laterals, 850 acres need drainage and
some areas have a shortage of water for late season use.
The estimated B:C ratio is 1.8 to 1.0. This does not
include the recreational benefits from reservoir storage.

14c-10 - Elbow Creek, Poverty Flat - 121,903 acres in
Carbon County. There are 9,000 acres of irrigated land
that could be improved with drainage or reorganization

of irrigation systems. Estimated B:C ratio of 6.0 to 1.0,
Another 3,343 acres need improved irrigation systems and
1600 acres of new land could be irrigated. Estimated B:C
ratio of 2,07 to 1.0. There is an excellent potential for
recreation on off-stream storage.

l4c~-11 -~ Bluewater Creek - 102,575 acres in Carbon County.
Water storage would provide flood control and water to
irrigate 200 acres of new land, as well as water for both
municipal and industrial use and excellent recreation.
This project could qualify as a group facility.

14-25 - Valley Creek - 74,547 acres in Stillwater County.
This project will provide both flood prevention and recre-
ation at an estimated B:C ratio of 1.1 to 1.0.

Part of 14-26 - Park City-Laurel Drain: Drainage only;
acres remaining are unknown. There are also parts of two
feasible watersheds in the Musselshell Drainage that
would benefit Golden Valley County.
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SUPPLEMENT FOR BEARTOOQOTH RC&D SOIL MAP - FIG. 4-L4, PAGE 205

' The seventeen soil associations in the Beartooth RC&D Project have
been placed in four main groups, as shown on the legend of the
general soil map. In the first group are soils of the flood plains
and narrow valleys; soils in the second group occur on gently roll-
ing uplands and are underlain by shale or sandstone; the third
group of soils are found on the outwash fans and terraces; and in
the fourth group are soils of the steep mountains. '

The gencral soil map was compiled from information available from
detailed soil maps and field soil survey notes made in Carbon and
Stillwater Counties. More detailed descriptions of the named
soils can be obtained at the Soil Conservation Service offices in
Joliet and Columbus., :

The general soil map is most useful to people who want a general
idea of soils in the area, and want to compare soils in different
parts of the area., In the development of broad resource plans, you
can locate large tracts of land that are suitable for certain kinds
of farming or other land use., The general soil map is not suitable
for detailed planning and management of a farm operation, because
the soils in any association ordinarily differ in slope, depth,
stoniness, drainage and other characteristics that affect their
use., On site investigation is needed for the intensive use and
management.,

SOIL ASSOCIATIONS
DEEP,. LOAMY, WELL DRAINED SOILS OF THE FLOOD PLAINS AND NARROW VALLEYS.
1. Haverson - Glenberg association:

This association comprises 24,800 acres or about 1 percent of the
area, It is dominated by well drained, light colored loam and
sandy loam soils with some areas of saline-alkaline loam soils on
nearly level stream terraces. Elevations range from 3,000 to
3,500 feet. The annual precipitatign is 10 to 14 inches; mean
annual soil temperature is 47 to 49~ F. The frost free season is
120 to 130 days. Soils in this association are used primarily for
row crops, small grains, hay and pasture.

Haverson soils have light colored loam or clay loam surface layers
‘and calcareous light colored, stratified fine sandy loam, silt
loam and clay loam subsoils. This soil is on nearly level stream
terraces and comprises about 65 percent of the association. Areas
will range from about 20 to 40 acres in size.

Glenberp ‘soils have light colored fine sandy loam or loam surface
layers and calcareous stratified light colored, fine sandy loam
substratum. This soil is on nearly level to gently sloping flood
plains or stream terraces and comprises about 30 percent of the
association. Areas will range from about 5 to 15 acres in size.
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Other soils make up to 5 percent of the association. These soils

-occupy fan terraces. Some resemble the Haverson soils, except

they have developed subsoil layers over stratified alluvium.
Shallow very cobbly soils occupy some stream terrace edges. Recent

deposits of sand, gravel and silt occupy the river edges and some
flood plains.

Heldt association:

This association comprises about 173,300 acres or 7 percent of the
area, It is dominated by well drained, light colored clay loam
soils and very gravelly high lime soils. It occurs in valleys, on
stream terraces and alluvial fans. Elevation ranges from 3,000 to
4,000 feet. The annual precipitation is 5 to 12 inches; mean annual
soil temperature is 47 to 49° F. The frost free season is 120 to
130 days. Soils in this association are used primarily for row
crops, small grains, hay and pasture.

Heldt soils have light colored, silty clay loam or clay loam sur-
face layer and a week blocky silty clay loam subsoil. Stratified
alluvium can occur at depths of 10 to 30 inches or more. This
soil occurs on nearly level to gently and moderately sloping
stream terraces and fans and comprises about 60 percent of the
association. Areas will range from about 20 to 300 acres in size.

Fort Collins soils have a dark colored silty clay loam or clay
loam surface layer and a brown blocky silty clay loam subsoil
layer. This is underlain by a light gray fine sandy loam calcar-
eous substratum. Depth to bedrock is more than 60 inches. This
soil is on nearly level to gently sloping stream terraces and
comprises about 30 percent of the association. Areas will range
from about 40 to 160 acres in size.

Other soils make up 10 percent of the association. These soils
occur on fans and stream terraces and resemble the Heldt and Fort
Collins soils in some respects. Textures most common are fine
sandy loam and clay loam. Locally saline-alkaline soils occur on
low terraces.

* * 4 SRR
Maurice - Pryor - Dukon® association:

This association comprises about 198,000 acres or about 8 percent
of the area. It is dominated by well drained and poorly drained,
dark colored loam soils, and well drained, light colored sandy
soils. Elevations range from 4,000 to 8,000 feet. The annual
precipitation is 18 to 22 inches; mean annual soil temperature is
42 to 45° F. The frost free season is 90 to 110 days. Soils in
this association are used primarily for range, irrigated pasture,
meadow hay and a small acreage of small grains.

Soil series names that are subject to change or have changed in
field correlation.
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Maurice soils have a dark colored loam or cobbly loam surface lay-
ers over very gravelly and cobbly silt loam subsoil layers. This
soil is on nearly level to gently sloping alluvial stream terraces

and comprises about 60 percent of the association. Areas will range
from about 5 to 30 acrec in size.

Pryor soils have a light colored, fine sandy loam on fine sand sur-
face layer over a brown fine sandy loam or sandy loam subsoil.
Sandstone bedrock occurs from 48 to 54 inches. This soil is under
a thick stand of pine and comprises about 10 percent of the assoc-
iation., Areas will range from about 600 to 1,000 acres in size.

Dukon soils have a thin organic layer over a dark colored silty
clay loam or silty clay surface layer. The subsoil is a very pale
brown clay loam or silty clay loam, 18 to 24 inches thick. The
substratum is a pale brown very fine sandy loam to clay loam. This
is underlain by weathered shale and sandstone at about 50 inches.
This soil occurs on moderately sloping to steep rolling upland and
comprises about 25 percent of the association. Areas will range
from 600 to 1,000 acres in size.

Other soils make up about 5 percent of the association. These
soils occur on the nearly level stream terraces and gently rolling
footslopes. Recent deposition of very cobbly material occupies the
stream channels,

* . .
Shorey - Stormitt - Garvin association: '

This association comprises about 90,000 acres or about 4 percent

of the area., It is dominated by well drained, light colored clay
loam, very gravelly clay loam and shallow reddish brown loam soils.
It occurs on alluvial fans, terraces and rough steep upland bedrock
plains. Elevation ranges from 3,500 to 5,000 feet. The annual
precipitation is 10 to 14 inches; mean annual soil temperature is
47 to 49° F. The frost free season is 110 to 120 days., Soils in
this association are used primarily for range, hay and small grains.

Shorey soils have light colored loam or clay loam surface layers
over a brown silty clay loam subsoil. This is underlain by a nearly
white or pale brown highly calcareous silty clay loam for more than
60 inches. This soil is on nearly level to gently and moderately

to strongly sloping alluvial fans and footslopes and comprises

about 40 percent of the association. It occurs in irregular pattern
in areas of about 80 to 100 acres in size.

Soil series names that are subject to change or have changed in
field correlation.
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Stormitt soils have light colored loam or very gravelly loam and
stony loam surface layers. The subsoil is a light brown to pinkish
white silty clay loam and very gravelly silty clay loam. This soil
is on nearly level to gently and moderately to strongly sloping
fans and stream terraces and comprises about 40 percent of the
association. It occurs in irregular pattern in areas of about 80
to 600 acres in size. : '

Garvin soils have a reddish brown loam or fine sandy loam surface
layer, The substratum is a pale red loam or clay loam about 16
inches thick over bedrock., This soil is on strongly sloping to
steep rough upland shale bedrock plains and comprises about 15 per-
cent of the association. Size of area varies because of the rough
relief,

Other soils make up about 5 percent of the association. These

soils occupy swales and stream terraces that are nearly level to
gently sloping. These soils resemble the Shorey and Stormitt soils,
except they have noncalcareous subsoil layers over deep alluvium,
Highly alkaline soils may occur where shale beds are close to the
surface.

T Ppluad?
Havre - Reedpoint” association:

This association comprises about 173,000 acres or about 7 percent
of the area, It is dominated by well drained, light colored clay
loam and loam soils. It occurs on valley bottoms and coalescing
alluvial fans that are nearly level to gently and moderately slop-
ing. Elevation ranges from 3,500 to 4,000 feet, The annual pre-
cipitation is 12 to 15 inches; mean annual soil temperature is 42
to 47° F. The frost free season is 110 to 120 days. Soils in this
association are used primarily for small grains, hay and pasture.

A small acreage is used for row crops.

Havre soils have a light colored loam or clay loam surface layer

and stratified loamy subsoil. The subsoil consists of 1 to 2 inch
thick layers of fine sandy loam, clay loam, clay, silt loam and
sandy loam textures. This soil is on nearly level stream terraces
and valley bottoms and comprises about 45 percent of the association.
Areas will range from 5 to 40 acres in size.

Reedpoint soils have a dark grayish brown clay loam or silty clay
loam surface layer. The subsoil is a brown prismatic to blocky
clay or clay loam over a deep brownish gray calcareous clay loam
substratum. This soil is on nearly level to gently and moderately
sloping coalescing alluvial fans and comprises about 40 percen?

of the association. Areas will range from 20 to 80 acres in size.

Soil series names that are subject to charje or have changed in
field correlation.
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Other soils make up about 15 percent of the association. These
soils have profile characteristics that resemble -the Havre and
Reedpoint soils, except they have thicker surface layers and sub-

soils over deep alluvium. Saline soils may occur where drainage
is poor,

DEEP, MODERATELY DEEP, AND SHALLOW CLAY SOILS OF THE SHALE AND SAND-
STONE UPLANDS.

6. Midway - Travessilla - Lismas association:

This association comprises about 247,500 acres or about 10 percent
of the area. It is dominated by shallow, excessively drained,
light colored clayey and sandy soils developing on shale and sand-
stone bedrock., These soils occur on rolling to steep and hilly
upland bedrock plains. Elevation ranges from 3,500 to 5,000 feet.
The annual precipitation is 6 to 14 inches; mean annual soil temp-
erature is 47 to 49° F. The frost free season is 120 to 130 days.,
Soils in this association are used primarily for grazing. Small
acreages along the large drainages are cultivated,

Midway soils are shallow light colored clay or clay loam soils over
clayey, silty or sandy shale bedrock., The surface and subsoil
layers are light grayish brown clay loam. The substratum consists
of shale at depths of 20 inches or less., This soil occurs on
moderately to strongly sloping and steep landscapes and comprises
about 40 percent of the association., Areas will range from about
1,000 to 1,500 acres in size.

Travessilla soils have a thin light colored loam surface layer.

The substratum of loam or fine sandy loam is 20 inches or less over
sandstone bedrock., This scil occurs on strongly sloping to very
steep landscapes and comprises 30 percent of the association.

Areas will range from about 1,000 to 1,500 acres in size.

Lismas soils have a clay or silty clay surface and subsoil layers
underlain by clay shale at depths less than 20 inches. The sub-
stratum of clay shale is high in alkali salts which limits produc-
 tion on this soil. This soil occurs on moderately to strongly
sloping and steep landscapes and comprises about 20 percent of the
association. Areas will range from about 500 to 1,000 acres in

size.

Other soils make up about 10 percent of the association. These
are deep alluvial soils that occupy the swales, short footslopes,
terrace remnants and narrow drainages. These soils have thicker
surface layers and developed subsoils over deep alluvium and saline
spots commonly occur. :

b,
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. % * % Gt
Yawdim” - Cabba” - Rentsac” association:

This association comprises about 24,800 acres or about 1 percent
of the area, It is dominated by shallow and moderately deep, well
drained, light colored clayey or loamy soils on rolling to steep
uplands. Elevation ranges from 3,500 to 4,500 feet. The annual
precipitation is 15 to 19 inches; mean annual soil temperature is
42 to 45° F, The frost free season is 110 to 120 days. :Soils oF
this association are used primarily for grazing and sparsely
forested areas. A small acreage is cultivated.

Yawdim soils have light colored surface and subsoil layers of clay
loam or clay underlain by thin substratum of clayey, silty and
sandy shale at depths of 20 inches or less. This soil occurs on
rolling to steep upland bedrock plains and comprises about 50 per-
cent of the association. Areas will range from about 1,000 to
1,500 acres in size.

Cabba soils have a light colored surface and subsoil layers of
loam, silty clay loam or clay loam underlain by white to olive
colored clayey or sandy shale at 20 inches or less. This soil
occurs on moderately sloping to rolling and steep landscapes and
comprises about 30 percent of the association. Areas will range
from 500 to 1,000 acres in size.

Rentsac soils have light colored surface layers of loam, silt loam,
channery loam and very channery loam subsoils underlain at depths
of 20 inches or less by sandstone bedrock., This soil occurs on
moderately and strongly sloping to steep landscapes and comprises
about 15 percent of the association. Areas will range from 250

to 1,000 acres in size. -

Other soils of the association are found on wide footslopes, broad
divides and narrow valleys. These soils have thick loam surface
layers over clay loam subsoils formed in stratified loamy sub-
stratums. Small acreages of cultivated crops are grown on these
soils.

Nunn - Wormser association:

This association comprises about 24,800 acres or about 1 percent

of the area. It is dominated by well drained, light colored loam
and clay loam soils with clay subsoils, and shallow loam soils on
sandstone. Elevation ranges from 3,500 to 4,000 feet. The annual
precipitation is 10 to 14 inches; mean annual soil temperature is
47 to 49° F. The frost free season is 120 to 130 days. Soils of
this association are used primarily for row crops, small grains,
hay and pasture,

Soil series names that are subject to change or have changed in
field correlation.
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surface layer and a silty clay loam or clay prismatic to blocky
subsoil, This is underlain by a brown or yellow thick calcareous
silty clay loam substratum, This soil occurs on nearly level to
gently sloping stream terraces and fans and comprises about 60

percent of the association. Areas will range from about 200 to
500 acres in size.

Nunn soils have a light colored silty clay loam or clay loam

Wormser soils have light colored loam or clay loam surface layers
and a brown clay loam or clay prismatic to blocky subsoil. This

is underlain by a gray sandstone at depths between 20 and 60 inches.
This soil is on moderately sloping to steep landscapes and comprises
about 30 percent of the association. Areas will range from 50 to
80 acres in size.

Other soils make up about 10 percent of the association. These
soils occur in narrow valleys on broad footslopes and divides.
They resemble the Nunn and Wormser soils, except they do not
have developed subsoil and may be shallower to bedrock. Saline

soils may occur in places.
Absarokee - Maginnis association:

This association comprises about 346,500 acres or about 14 percent
of the area. It is dominated by well drained, dark colored clay
loam soils and light colored, moderately deep clay loam soils over
sandstone. This association is on gently to moderately sloping
broad ridges and steep upland bedrock plains. Elevation ranges
from 3,500 to 4,500 feet. The annual precipitation is 15 to 19
inches; mean annual soil temperature is 42 to 4557 F. , The frosk
free season is 110 to 120 days. Soils of this association are
used primarily for dryland crops.and range.

Absarokee soils have dark colored surface layers of loam or clay
loam over brown blocky clay or clay loam subsoils. The substratum
below 18 to 20 inches is a pale olive clay for a depth of 35 to 40
inches., Pale olive massive stratified clayey, silty and sandy
shale occurs within depths of 40 inches. This soil is on-gently
to moderately and strongly sloping upland bedrock plains and
comprises about 60 percent of the association. Areas will range
from 250 to 1,000 acres in size.

Mapinnis soils have a dark colored surface layer of clay loam or
channery clay loam over a grayish brown very channery clay loam
subsoil. The substratum is hard sandstone bedrock at depths of
20 inches or less. This soil is on gently to moderately and
sloping footslopes and narrow divides and comprises about 35 per-
cent of the association. Areas will range from about 200 to 500

acres in size, ] )
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Other soils make up 5 percent of the association. These soils
occupy the narrow valleys, wide footslopes and broad divides that
are gently to moderately sloping. These soils resemble the Absar-
okee and Maginnis soils, except they are deeper to bedrock and are
on less sloping landscapes.

Pierre - Lismas - Kyle association:

This association comprises 49,500 acres or about 2 percent of the
area. It is dominated by well drained, light colored clay soils
on moderately to strongly sloping and steep hilly shale bedrock
uplands. Elevation ranges from 3,500 to 4,000 feet. The annual
precipitation is 10 to 14 inches; mean annual soil temperature is
47 to 49° F, The frost free season is 110 to 120 days. Soils in
this association are used primarily for grazing., A small acreage
is cultivated. Small grains and hay are principal crops.

Pierre soils have a light colored clay or silty clay surface and
subsoil layers underlain by shale at depths of 20 to 40 inches.
This soil is on moderately to strongly sloping shale bedrock
uplands and comprises about 40 percent of the association. Areas
will range from about 500 to 1,000 acres in size.

Lismas soils have a clay surface and subsoil layers underlain by
clay shale at 20 inches or less. The substratum of clay is high
in alkali salts which limits production on these soils. This
soil occurs on moderately to strongly sloping and steep land-
scapes and comprises about 30 percent of the association. Areas
will range from about 500 to 1,000 acres in size.

Kyle soils have a clay surface and subsoil layers to depths of
more than 60 inches. This soil is on gently to moderately and
strongly sloping valley footslopes, alluvial fans and valley
floors and comprises about 25 percent of the association. Areas
will range from 100 to 250 acres in size.

Other soils make up about 5 percent of the association. These
are barren shale, very shallow to sandstone and deep swales and
terrace remnants. The deeper soils resemble the Lismas and Kyle,
except they may be more than 20 inches to bedrock or may lack a
subsoil layer. Many dense alkali soils occur in the association
but are small in size.

* Ay
Berry* - Fiddler  association:

This association comprises about 198,000 acres or about 8 percent
of the area. It is dominated by well drained, dark cplored clay
loam soils and moderately deep and shallow soils over shale and
Soil series names that are subject to change or have changed in
field correlation..
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sandstone bedrock. Elevation ranges from 4,000 to 4,500 feet.
The annual precipitation is 12 to 15 inches; mean annual soil
temperature is 45 to 47° F. The frost free season is 110 to 120
days. Soils in this association are used primarily for dryland
cultivation and range.

Berry soils have a grayish brown silty clay loam or clay loam
surface layer over a prismatic to blocky silty clay subsoil. The
substratum is a light colored calcareous silty clay loam to a
depth of about 30 inches. Below about 30 inches is clayey, silty
and sandy shale. This soil is on gently to moderately and strongly
sloping landscapes and comprises about 60 percent of the associa-
tion. Areas will range from about 500 to 1,000 acres in size.

Fiddler soils have a dark colored channery loam or channery sandy
loam surface layer. The substratum is a pale brown very channery
loam to a depth less than 10 inches over indurated sandstone.
This soil is on moderately sloping to steep hilly uplands and
comprises about 35 percent of the association., Areas will range
from about 50 to 100 acres in size.

Other soils make up about 5 percent of the association. These
soils occur on terrace remnants, very shallow bedrock plains and
deep alluvial fans and stream terraces. They resemble the Berry
and Fiddler soils except the substratums are gravelly or hard
sandstone. Other minor soils are deep over bedrock and have
thicker surface layers.

Midway association:

This association comprises 24,800 acres or about 1 percent of the
area. It is dominated by shallow excessively drained, light
colored clay soils on shale and sandstone upland bedrock plains.
The annual precipitation is 12 to 14 inches; mean annual temp-
erature is 47 to 49° F. The frost free season is 110 to 120 days.
Soils in this association are used for grazing. Only small fields
along large drainages are cultivated. -

Midway soils have light colored clay or clay loam surface and sub-
soil layers underlain at depths of less than 20 inches by clayey,
silty or sandy shale beds. This soil occurs on strongly sloping
to steep and very steep bedrock plains and comprises about 90
percent of the association. Areas will range from about 1,000 to
1,500 acres in size.

Other soils make up about 10 percent of the association. These
soils iuclude deep, very shallow and barren shale or rockland
arcas. The deep soils are on the valleys of the large drainages
or colluvial footslopes. Many sandstone cliffs and rock outcrops
occur. The very shallow soils occur on narrow ridges and divides.
The valley soils are on gently to moderately sloping areas.
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13. Wormser - Lavina association:

This association comprises about 74,300 acres or about 3 percent
of the area. It is dominated by well drained, light colored clay
loam and loam soils with clay subsoils and shallow loam soils on
sandstone uplands. The annual precipitation is 12 to 15 inches;
mean annual soil temperature is 47 to 49° F. The frost free
season is 110 to 120 days. Soils in this association are used
primarily for small grains and range.

Wormser soils have a light colored loam or clay loam surface layer
and a brown clay loam prismatic to blocky subsoil. This is under-
lain by a light brownish gray clay loam substratum. Hard gray
sandstone occurs at depths of less than 60 inches. This soil is
on moderately to strongly sloping landscapes and comprises about
55 percent of the association. Areas will range from about 500

to 1,000 acres in size.

Lavina soils have very thin brown loamy surface layers. A brown
prismatic blocky structured subsoil, resting on hard sandstone
bedrock at depths of 20 inches or less. This soil is on moderately
to strongly sloping and steep bedrock uplands and comprises about
35 percent of the association. Areas will range from about 500

to 1,000 acres in size.

Other soils make up about 10 percent of the association. These
soils are on wide medium length footslopes, swales, broad divides
and narrow valley floors of drainageways. They resemble the
Wormser and Lavina, except for more variation in depth and some
may lack a subsoil development. Sandstone rock outcrops are com-
mon on the steeper areas.

DEEP AND MODERATELY DEEP LOAMY SOILS OF THE OUTWASH TERRACES AND FANS.
14, Belfry* - Charlos - Sayne* association:

This association comprises 222,800 acres or about 9 percent of the
area. It is dominated by well drained, dark colored loam and
sandy soils. It occurs on high terraces, steep uplands and moun-
tain footslopes. Elevation ranges from 4,000 to 6,000 feet. The
annual precipitation is 16 to 22 inches; mean annual soil temper-
ature is 40 to 45° F. The frost free season is 90 to 110 days.
Soils in this association are used primarily for growing small
grains, meadow hays, pasture and range.

* Soil series names that are subject to change or have changed in
field correlation.
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Belfry soils have dark colored loam or silty clay loam surface
layers and a prismatic blocky silty clay loam subsoil, underlain
by a nearly white calcareous clay loam substratum. Depth to

shale bedrock is more than 40 inches. This soil is on moderately
to strongly sloping and moderately steep hilly to steep landscapes
and comprises about 40 percent of the association. Areas will
range from about 500 to 750 acres in size.

Charlos soils have dark colored loam and gravelly loam surface
layers and a prismatic to blocky clay loam subsoil 10 to 30
inches thick. The substratum for more than 60 inches is a
gravelly clay loam and gravel, cobbles, boulders, coarse sand

and fine sand. This soil is on nearly level to gently and moder-
ately sloping outwash terraces and comprises about 30 percent of
the association. Areas will range from about 200 to 500 acres

in size. , <

Sayne soils have dark colored clay loam or loam surface layers
and a weakly developed brown clay loam subsoil. This is under-
lain by a clay loam substratum for 30 to 40 inches, Bedrock of
clayey shale and sandstone is 30 to 40 inches below the surface,
This soil is on narrow ridges, divides and knolls that are moder-
ately to strongly sloping and comprises about 20 percent of the
association. Areas will range from about 200 to 450 acres in
size.

Other soils make up about 10 percent of the association. These
include dark colored soils on alluvial fans, deep soils in narrow -
drainageways and shallow soils on very steep bedrock uplands.

They resemble the Belfry, Charlos and Sayne soils, except for
amounts of lime in substratum, depth to gravel and bedrock.

% x . .
Romberg” - Loma™ association:

This association comprises about 49,500 acres or about 2 percent
of the area and occurs on glaciated outwash terraces. It is
dominated by well drained, light colored, very gravelly and stony
loam soils, with very gravelly substratums. Elevation ranges from
3,500 to 5,000 feet. The annual precipitation is 5 to 12 inches;
mean annual soil temperature is 47 to 49 F. The frost free
season is 110 to 120 days. Soils in this association are used
primarily for grazing. A small acreage is used for growing hay
and small grains,

Romberg soils have a light colored gravelly loam or stony loam
surface layer and a gravelly clay loam subsoil. This is under-
lain by pale brown calcareous gravelly clay loam substratum.

Soil series names that are subject to change or have changed in
field correlation.
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This soil is on moderately to strongly sloping glaciated outwash
terraces and comprises about 50 percent of the association.,
Areas will range from about 1,000 to 1,500 acres in size.

Loma soils have a light colored loam or stony loam surface layer
and a blocky cobbly or stony loam subsoil 20 to 25 inches thick.
This is underlain by a coarse sand and stony and gravelly lime
segregated substratum. This soil is on moderately to strongly
sloping and steep glaciated outwash terraces and comprises about
40 percent of this association, Areas will range from about 500
to 600 acres in size.

Other soils make up to about 10 percent of the association., These
include deep sandy loam soils and shallow clay loam soils on val-
ley bottoms and smooth footslopes. The deep soils resemble the
Romberg soils and the shallow soils the Loma soils. Areas of
steep sandstone cliffs and limestone are included, but are of
limited extent., Small grain and hay crops are grown on the

valley bottoms and narrow drainages.

STEEP, SHALLOW AND VERY SHALLOW LOAMY SOILS OF THE MOUNTAINS.

16.

Lap~ association:

This association comprises about 99,000 acres or about 4 percent
of the area., It is dominated by shallow and deep well drained,
dark colored loam soils over limestone on moderately sloping to
steep and very steep mountain slopes. Elevation ranges from
5,000 to 9,000 feet. The annual precipitation is 14 to 20 inches;
mean ahnual soil temperature is 42 to 459 F. The frost free
season is 50 to 90 days. Soils of this association are used for
sunmer grazing. :

Lap soils have ‘a thin grayish brown gravelly loam or stony loam
surface layer and a very pale brown, very gravelly calcareous
loam substratum. Depth to hard limestone is 20 inches or less.
This soil is on steep mountain slopes of limestone bedrock and
comprises about 90 percent of the association. Areas will range
from about 500 to 1,000 acres in size.

Other soils make up about 10 percent of the association. These
include deep dark colored soils, with strong prismatic and blocky
subsoils. The substrata is usually heavy red clay over limestone
or sandstone. Shallow and moderately deep soils with highly cal-
careous substrata are found on the gently to moderately and
strongly sloping mountain tops and smooth slopes.

Soil series names that are subject to change or have changed in
field correlation. ;
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Mountainous and Alpine soils:

This area comprises about 445,500 acres or about 18 percent of
the area, It is dominated by well drained, shallow and very
shallow, dark colored, non-limey, gravelly and stony soils. They
occur on high plateaus and steep precipitous barren rock canyons.
Elevation ranges from 6,000 to 12,610 feet. The highest peak is
Silver Run Peak at 12,610 feet. A number of other peaks are
12,000 feet or higher, The area is dotted with many small lakes,
The annual precipitation is 22 to 70 inches; mean annual soil
temperature is less than 35 to 40° F. The area is used primarily
for recreation and wildlife.

Soils of the mountain meadows are deep to moderately deep, well
drained stony or gravelly loamy soils with dark colors predomin-
ating. Most stream valleys have deep gravelly and stony alluvium
with a very thin surface layer. Permafrost areas are .in the alpine
meadow area. Length of growing season is 50 days or less. Local
glaciation occurs on the headwalls of the steep granitic walled
canyons. )

LIMITING SOIL PROPERTIES and OTHER FACTORS
by NUMBER in TABLE 21for
SELECTED LAND USES .

Limitations are indicated in the table as "slight," '"moderate,"
or "severe." The number indicates the major hazard or limitation.

Flooding or ponding

Seasonal high water table

Shrink-swell potential

Frost heave potential

Susceptibility to settling

Depth to bedrock

Unfavorable slopes

Slow permeability less than .65 inches per hour
Moderate permeability .65 to 1.0 inches per hour
Rapid permeability more than 1.0 inches per hour
Load-bearing capacity °

12. Surface texture and depth

135. Coarse fragments (large gravel, cobbles and stone)
14. Stickininess and plasticity

15. Unfavorable clay or silty content

16. Hazard or ground water pcllution

17. Unfavorable lime content

18. Piping hazard

p—
—
.
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