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PREFACE

Rehabilitation of disturbed lands and preservation of natural beauty
have become responsibilities attached to any program of drastic landscape
disturbance. To be successful, landscape rehabilitation must be pre­
planned and based upon the best information available concerning natural
landscapes, their rehabilitation potentials and actual reclamation
procedures. We must also be able to recognize ecosystems where chances
for rehabilitation are poor or nil in light of our present knowledge.

The need for information on rehabilitation potentials and procedures
is especially acute in the alpine and subalpine areas of the Rocky
Mountains where natural systems are relatively poorly understood and
pertinent research has originated primarily within the last twenty years.
Rehabilitation success in these lands has usually been limited.

The objective of this bibliography is to provide an introduction to
available literature on alpine and subalpine natural systems and the dis­
turbance susceptibilities and reclamation techniques appropriate to these
systems. Emphasis is given to the Southern Rocky Mountains and especially
Colorado although several special references from other areas are included.
References are segregated into seven sections covering different aspects of
the literature on high-elevation lands. Cross references are included at
the ends of each section. Most literature cited here is available in the
libraries of Colorado State University or the University of Colorado.
Sources not readily available have been avoided. Microfilm or photocopy
order numbers are included in the references to nearly all doctoral
dissertations. These microfilms or photocopies may be ordered from

Dissertation Copies
Post Office Box 1764
Ann Arbor, Michigan 48106

at a set cost of $5.00 for microfilms and $11.00 for photocopies. The
order number and author's name must be included in all orders.

We express our appreciation to Climax Molybdenum Company which provided
funding for this effort.

Ordell Steen

William Berg
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SECTION I

GENERAL, AESTHETICS, PHILOSOPHY

1

Ackerman, D. H. 1973. Environ­
mental impact study: a tool
for sound mineral development.
Min. Congr. J. 59:16-22.
Outlines the program sponsored
by American Metal Climax to
assess future environmental
impact of the Kirwin mine in
northwest Wyoming. Included
analyses of potential impact
on wildlife, streams, vegeta­
tion, and local communities.
Concludes that preplanning is
good business.

2
Beardsley, W. 1967. Cost

implications of camper and
campground characteristics in
Central Colorado USDA For.
Servo Res. Note RM-86.
Campground occupancy is deter­
mined by physical setting, not
size or construction invest­
ment. The presence of water
nearby was particularly
important.

1

3

Billings, W. D. 1952. The
environmental complex in
relation to plant growth and
distribution. Quart. Rev.
Biol. 27:251-265.
The environment of plants is a
dynamic whole, changing in
time and space and made up of
a complex of interrelated
factors. The distribution of
plant species and communities
must be studied by considering
each factor in relation to
others. The distribution of
each species in this environ­
mental complex is according to
its own genetically determined
tolerance limits, including
the limits of its ecotypes and
biotypes.

4

Bradley, M. D. 1973. Decision­
making for environmental
resources management. J.
Environ. Manage. 1:289-302.
Natural resource management is
analyzed as a decisionmaking
process to elucidate the
forces and resistances acting
upon decisionmakers. Three
general models of the decision­
making process are reviewed.



Some uses
Ecology

5

Coates, W. E. 1973. Landscape
architectural approach to
surface mining reclamation.
pp. 26-41 in National Coal
Association. First research
and applied technology sympo­
sium on mined-land reclama­
tion. Bituminous Coal
Research, Inc. Monroeville,
Pa.
Although concerned specifi­
cally with coal mined areas,
outlines a philosophy for
managing surface mined areas.
Surface mining operations
must have as its goal not only
mineral extraction but also
land rehabilitation. A
simultaneous extraction­
rehabilitation procedure has
several advantages over
traditional practices.

6

Copeland, O. L. and P. E. Parker.
1972. Land use aspects of the
energy crisis and western
mining. J. For. 70:671-675.
To meet energy and resource
demands, severe landscape
disruption is inevitable.
Mining developments, through
preplanning and careful
execution, must preserve or
restore acceptable surface
envi ronments.

2

7

Foss, P. O. (ed.). 1974.
Environment and Colorado: a
handbook. Environmental
Resources Center, Colo. St.
Univ., Fort Collins. 197p.
Acollection of 28 brief
articles concerned with
ecological systems, social
and economic aspects of
environmental quality,
environmental threats, pollu­
tants, major environmental
issues, use and preservation
of energy resources, and
protection of environmental
quality.

8

Kuchler, A. W. 1953.
of vegetation maps.
34:629-636.
Vegetation maps have been used
for a great variety of pur­
poses, especially in Europe.
These include problems in
forestry, agriculture, land
management and planning,
geology, etc. Concludes that
such maps may be expensive,
but they are less expensive
than to do without them.

9

Laird, A. M. 1973. Mined land
reclamation and public rela­
tions. Can. Min. Metall.
Bull ~ 66 :47-50.
Outlines a typical reclamation
program for a new mining opera­
tion in British Columbia. This
includes characterizations of
the area to be disturbed,
characterization of mine and
mill wastes, experimental re­
vegetation, long term reclama­
tion, and public relations.



10
Leopold, A. 1949. The land

ethic. in A Sand County
Almanac and sketches here and
there. Oxford Univ. Press,
New York.
Land use must be based on more
than economics; it must con­
sider what is ethically and
esthetically right--what
preserves the integrity,
stability, and beauty of the
biotic community. When based
solely on economics, land use
eliminates many members of the
community which are necessary
to the healthy functioning of
the whole, of which man is a
part. We must extend our
social conscience to the land
and change our role from
conquerors to members and
citizens of the land-community.

11

Leopold, Luna B. 1969. Quantita­
tive comparison of some
aesthetic factors among rivers.
USGS Ci rcular No. 620, l2p.
A scheme to rank landscapes
according to their relative
physical, biological, and
human interest uniqueness is
applied to some Idaho rivers.
Several landscape features may
be graphically combined to
represent particular aspects.
Unique qualities of a land­
scape may enhance its value to
society.

3

12
Litton, Burton V., Jr. 1968.

Forest landscape description
and inventories. A basis for
land planning and design.
USDA For. Servo Res. Paper
PSW-49, 64p.
Summarizes means of recording
and expressing the visual
attributes of landscapes.
Landscapes are analyzed
according to factors such as
distance, form, spatial defini­
tion, light, etc. Seven
compositional types are
described including panoramic,
feature, and focal landscapes.
Bi b1i ography .

13
Madole, R. F. (ed.). 1973.

Environmental inventory and
land use recommendations for
Boulder County, Colorado. Inst.
Arct. Alp. Res. Occas. Pap. No.
8. Univ. of Colo. 228p.
A collection of reports on bed­
rock geology, surficial
deposits, vegetation, climate,
mineral resources, soils, water
resources, air pollution, wild­
life, natural hazards, and land
use and tenure in this diverse
county which includes both
plains and high mountains.



14
Mittman~ H. 1974. Landscape

management considerations in
revegetation of high-altitude
disturbed lands. pp. 76-79 in
Revegetation of high-altitude
disturbed lands. Environ.
Resour. Cent., Inf. Ser. No.
10, Colo. State Univ.~ Fort
Collins.
Each landscape has an identifi­
able visual character describ­
able in terms of the basic
concepts~ elements, principles~

and variables of landscape
management. This character of
the landscape must be incorpor­
ated into the design of human
activities to minimize their
visual impact.

15
Odum, E. P. 1969. The strategy

of ecosystem development.
Science 164:262-270.
Summarizes some of the princi­
pal features of ecological
succession and their relevance
to human ecology and landscape
planning.

16
Olgeirson~ E. R. 1974. Ecologi­

cal problems in the revegeta­
tion of high-altitude disturbed
lands: highways. pp. 71-75 in
Revegetation of high-altitude
disturbed lands. Environ.
Resour. Cent. Inf. Ser. No. 10,
Colo. State Univ.~ Fort
Collins.
Revegetation programs must be
built upon an ecological base~

an understanding of natural
systems and inclusion of land­
scape units larger than just
the immediate impacted area.
Revegetation efforts are con­
fronted with many unanswered
questions.

4

17
Paller, W. and D. A. Schultz.

1973. Planning approaches to
surface mining on the national
forests. pp. 68-81 in
National Coal Association.
First research and applied
technology symposium on mined­
land reclamation. Bituminous
Coal Res., Inc., Monroeville~

Pa.
Planning for mining develop­
ment must be comprehensive to
coordinate mining activities
with other local resource uses
and minimize impacts on them~

to analyze impacts and
influences on the resources of
the overall land area~ to
include inventory and rehabili­
tation studies, and to develop
a long range monitoring program
to detect possible noncatastro­
phic but cumulative resource
degradation. Examples are
cited from an Idaho phosphate
mine development.

18
Peterson, G. L. and E. S. Newmann.

1969. Modeling and predicting
human response to the visual
recreation environment. J.
Leisure Res. 1:219-237.
A conceptual model is presented
for developing quantitative
preference functions to evaluate
characteristics of the visual
environment and predict prefer­
ences. The model allows for
differences in people's response
to the same environment.



5

19
Shafer, E. L., Jr., J. F.

Hamilton, Jr. and E. A. Schmidt.
1969. National landscape
preferences: a predictive
model. J. Leisure Res. 1:1-19.
A quantitative model is
developed to predict relative
public preference for various
landscape photographs. Six
variables or landscape charac­
teristics accounted for 66% of
the variation in preference
scores. An attempt to quantify
aesthetics. (See Vol. 2 p. 195
for comments.)

20
Stankey, G. H. 1973. Visitor

perception of wilderness
recreation carrying capacity.
USDA For. Servo Res. Paper
INT-142.
Analysis of visitor attitudes
about recreation use; their
perception of and reaction to
problems such as crowding,
littering, construction, and
management actions to alleviate
such problems.

21
Thirgood, J. V. 1973. Planned

reclamation. pp. 92-97 in
National Coal Association.
First research and applied
technology symposium on mined­
land reclamation. Bituminous
Coal Res. Inc., Monroeville,
Pa.
Reclamation should be consid­
ered an integral part of the
total mining activity and
planned before operations
begin. Its aim, in most
instances should be compati­
bility with surrounding lands.
This requires resource inventory,
creation of suitable topography,
and natural or assisted revegeta­
tion.

22
USDA Forest Service. 1973.

Natural forest landscape
management, Vol. 1. USDA For.
Servo Handbook 434. 77p.
Landscape management considers
the visual harmony or dis­
harmony among landscape parts
and the design of management
practices to produce visually
acceptable landscapes. This
report outlines the basic con­
cepts and principles of land­
scape management and treats
aspects such as form, texture,
variety, and contrast.

23
Ward, R. T. 1974. A concept of

natural vegetation baselines.
pp. 2-4 in Revegetation of high­
altitude disturbed lands.
Environ. Resour. Cent. Inf. Ser.
No. 10, Colo. State Univ., Fort
Collins.
Revegetation of disturbed land­
scapes requires knowledge of the
natural vegetation, how its
parts fit together and how it is
integrated with the environment.
Natural environments, and thus
vegetations, are characterized
by gradual change and microsca1e
variation, not broad uniform
areas with sharp boundaries.
Gradient analysis techniques can
be used to establish vegetation
baselines.

24
Williamson, R. M. and W. F. Currier.

1971. Applied landscape manage­
ment in plant control. J.
Range Manage. 24:2-6.
Natural landscape beauty can be
maintained in a plant control
program such as pinyon-juniper
removal by recognition of land­
scape management principles.
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SECTION II

CLIMATE, GEOLOGY, HYDROLOGY

25
Baker, F. S. 1944. Mountain

climates of the western
United States. Ecol. Monogr.
14:223-254.
Characterizes precipitation
and temperature climates for
28 areas of mountainous
western United States.
Includes changes of tempera­
ture and length of growing
season with elevation, the
percentage of precipitation
falling in each month,
changes of total precipitation
with elevation, and relation
of total annual snowfall to
elevation.

26
Barry, R. G. 1972. Climatic

environment of the east slope
of the Colorado Front Range.
Occasional Paper No.3. lnst.
Arct. Alp. Res., Univ. Colo.,
Boulder. 206p.
Climatic data for years 1952­
1970 are presented for four
sites (elevations: 7,200;
8,500; 10,000; and 12,300
feet) in montane and subalpine
forests and alpine tundra.
Tables include mean daily
maximum, minimum, mean, and
range of temperatures; rela­
tive humidity by month; mean
daily wind speed and gust
speed; solar radiation; and
total monthly precipitation.
Synoptic climatological analy­
ses of temperature and preci­
pitation data are included.

7

27
Barry, R. G. 1973. A climato­

logical transect of the east
slope of the Front Range,
Colorado. Arct. Alp. Res.
5:89-110.
This report is a tabulation
and discussion of climatic
data {1952 to 1970} recorded
at four ridge sites from
2195 m to 3750 m elevation.
Data are presented on wind
speeds, temperature, precipita­
tion, radiation, and synoptic
climatology.

28
Becker, C. F. and J. D. Alyea.

1964. Precipitation probabil­
ities in Wyoming. Wyo. Agric.
Exp. Stn. Bull. 416, Univ.
Wyo., Laramie.
Average monthly and annual
precipitation for 73 Wyoming
stations from 3,500 to 9,000
feet. Table of precipitation
probabilities for one-week
periods for each station.



29
Benedict~ J. B. 1970. Down­

slope soil movement in a
Colorado alpine region: Rates~

processes~ and climatic signi­
ficance. Arct. Alp. Res.
2:165-226.
Describes soil movement pro­
cesses and resulting land­
forms; moving soils are
classified according to their
surface expression and sort­
ing. Average maximum rates of
modern movement range from
.4 to 4.3 em/year with
variations related to ground
water levels and slope angle.
Radiocarbon dating indicates
rates of past movement.

30
Bergen~ J. D. 1969. Cold air

drainage on a forested
mountain slope. J. Appl.
Meteorol. 8:884-895.
Volume and flow velocity of
nocturnal cold air are
related to the net radiation
balance of the slope. Local
mean speed varies as the one­
half power of temperature drop
which varies as the two-thinjs
power of estimated net
radiation loss.

8

31
Bergen~ J. D. 1969. Nocturnal

air temperature on a forested
mountain slope. USDA For.
Servo Res. Paper RM-52.
Nocturnal temperature patterns
on a forested subalpine
mountain slope may be divided
into two periods: 1) "a
period of uniform cooling over
the entire slope with a
relatively constant temperature
gradient down the slope" and
2) II a peri od of i ncreasi ng
downslope gradient with little
temperature change near the
crest of the hillside." A
point of nearly constant
temperatures halfway up the
hillside is identified with a
"center of divergence for cold
air moving off the slope."

32
Be rry , J. W. 1968. Climates of

the states--Colorado.
Climatography of the United
States No. 60-5. Environmental
Sci. Servo Adm.~ U. S. Dept.
Commerce~ Washington~ D. C.
A general characterization of
the climate of Colorado
followed by tables of mean
temperature and precipitation
for about 90 recording stations.
Normals~ means~ and extremes of
temperature~ precipitation~

relative humidity~ wind~ and
other statistics are presented
for five (low elevation)
stations. Maps of temperature
and precipitation isolines are
included.



33
Bethlahmy, N. 1971. Maximum

peak flows for selected return
periods for watersheds west of
the continental divide in
Idaho and Montana. USDA For.
Servo Res. Paper INT-113.
Maximum peak flows can be
estimated from long term
average water yields.
Expected maximum peak flows
are tabulated by return
periods (mean annual, 5, 10,
and 20 years) and average
annual yield of these Idaho
and Montana watersheds.

34
Brown, H. E. and J. R. Thompson.

1965. Summer water use by
aspen, spruce, and grassland
in western Colorado. J. For.
63 :756 -760.
Water use, considered as
difference between spring and
fall soil moisture, averaged
19.2, 14.9, and 8.9 inches
for the aspen, spruce, and
grassland types respectively.
These differences cannot be
attributed solely to vegeta­
tion type however.

35
Caldwell, M. M. 1968. Solar

ultraviolet radiation as an
ecological factor for alpine
plants. Ecol. Monogr.
38:243-268.
Finds only a modest change in
total U.V. with elevation and
little effect of U.V. on plant
growth. Alpine plants have no
greater capacity to filter
U.V. than lower elevation
plants and are equally sensi­
ti ve.

9

36
Craddock, G. W. and C. K. Pearse.

1939. Surface runoff and
erosion on granite mountain
soils in Idaho as influenced
by range cover, soil distur­
bance, slope, and precipitation
intensity. USDA Circ. 482.
The wheatgrass range type con­
trols erosion more effectively
than the downy chess, lupine­
needlegrass, or annual weed
cover types. Deteriorated
ranges constitute a flood and
erosion hazard.

37
Croft, A. R. and R. B. Marston.

1950. Summer rainfall charac­
teristics in northern Utah.
Trans. Geophys. Union 31:83-93.
Characterizes summer torrential
rains or cloudbursts at high
elevations in the Wasatch
Mountains of northern Utah.
Data are presented for fre­
quency, depth, intensity, and
areal extent in addition to a
comparison of mountain and
valley stations.

38
Del Rio, S. M. and contributors.

1960. Mineral resources of
Colorado--first sequel.
Mineral Resources Board, State
of Colorado. Publishers Press,
Denver. 764p.
History of mineral development
in Colorado and mineral
resources by counties.
Chapters on molybdenum, uranium,
rare earths, thorium, beryllium,
oil shale, coal, petroleum and
natural gas.



39
Doty, R. D. 1971. Contour

trenching effects on stream­
flow from a Utah watershed.
USDA For. Servo Res. Paper
INT-95. 19p.
Contour trenching over about
15 percent of a watershed
(6,200-9,000 ft.) reduced peak
spring flow and peak summer
flow but not annual water
yields nor snowmelt runoff.

40
Dourojeanni, A. C. 1969. Hydro­

logic soil study of an alpine
watershed. M.S. Thesis, Colo.
State Univ., Ft. Collins.
An analysis of hydrologic soil
properties in an alpine/
subalpine watershed of the
Colorado Front Range. The
watershed was partitioned into
13 hydrologic units based on
soil type and landform. Total
water storage in the upper
meter of the soil is related
to landform, slope, and soil
bulk density.

41
Dyrness, C. J. 1967. Erodibility

and erosion potential of forest
watersheds. pp. 599-610 in
W. E. Sopper and H. W. Lull
(eds.), Forest Hydrology.
Pergamon Press. New York.
Reviews some literature dealing
with forest soil erosion,
stressing resistance of soil
particles to detachment and
transport and soil infiltration
rates. Soil erodibility
indices are strongly influenced
by parent material, organic
matter, climate, and soil
chemical characteristics.

10

42
Farmer, E. F. and J. E. Fletcher.

1971. Precipitation character­
istics of summer storms at high
elevation stations in Utah.
USDA For. Servo Res. Paper
INT-llO.
Long term (10 or more years)
precipitation data from 25
stations are analyzed for
record consistency, precipita­
tion zones, intensity-duration­
frequency characteristics, 24
hour depths, monthly depths and
number of storms, storm occur­
rence by hour of day, and storm
occurrence by storm duration.

43
Farmer, E. F. and B. P. Van Haveren.

1971. Soil erosion by overland
flow and raindrop splash on
three mountain soils. USDA For.
Servo Res. Paper INT-100.
Erosion of bare soil by overland
flow in a laboratory simulation
was most affected by rainfall
intensity, slope steepness, and
percentage by weight of particles
greater than 2 mm.

44
Frank, E. C. 1973. Snow amount in

relation to streamflow and
herbage production in western
Colorado. J. Range Manage.
26:32-34.
Peak snowpack is correlated with
water yield and peak discharge
but not herbage production of
mountain grasslands.






























































































































































































	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


