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ABSTRACT
Data have been acquired from nine long-term grazing intensity studies
on the Great Plains., Each study includes measurements of monthly animal
weights and plant cover or biomass at the end of the growing season. For
several studies soil type data were taken for the vegetation study plots.
Climatic records also were obtained for each study. A description of the

data sets and access procedure is presented for future users.



INTRODUCTION

The livestock industry on the Great Plains developed and prospered
during the open range period. Following settlement and fencing of the
range, problems of overgrazing could no longer be handled by free movement
of stock. Declining economic returns and deteriorating pastures brought a
demand for information regarding grazing practices.

Agricultural research agencies at various locations in the Great Plains
have conducted grazing intensity experiments to provide the needed informa~
tion. To accomplish this, pastures were grazed at varying intensities for
extended periods of time. Data generally were taken on animal weights each
month and plant cover or biomass at the end of the growing season. In addi-
tion, for several of the studies soil type data were taken for the vegetation
study plots. These data, combined with climatic records from local weather
stations, provide an account of livestock production and interseasonal
change in prairie vegetation.

During the summer of 1970 a data synthesis and modeling project was
undertaken, using these data to develop a model capable of predicting the
response of plant cover and animal! production to variations in weather and
grazing pressure for several locations. Nine data sets were cbtained from
studies on the Great Plains. Three of these were incorporated into the
model. The system was described by a set of matrix equations, with specific
transition matrices for each combination of soll type, grazing intensity,
and weather category. Model verification and validation tests were done with
data from a study having replicated grazing treatments. |n a management-
application exercise the probability of weather categories oceurring was

used to solve the predictive equations of the model for the expected next




season values of revenue return and ground cover of major forage species
for applications of light, moderate, and heavy grazing. A successional
theory exercise was done to experiment with the model as a means of testing
current hypotheses and developing new concepts of grassland succession.
The details of this modeling effort are presented by Redetzke (1973).

This report is written to describe the long-term grazing intensity
data sets that were obtained, providing future users with the background

information needed for accurate interpretation.

DATA ACQUISITION

Letters of inquiry were sent in the spring of 1970 to agricultural
research agencies that were known to have conducted long-term grazing
intensity experiments. The general scope and objectives of the project
were explained, and a request was made for needed data which included plant,
animal, and soil information across grazing treatments. Assurance was
given for proper recognition of data source in any resulting publications.

Of the 27 agencies that were contacted, 13 responded favorably to the
requests, and these were visited during the summers of 1970 and 1971. Nine
of these agencies were located in the Great Plains, two were in the desert
grasslands of the Southwest, one was in the Rocky Mountains, and one was in
the Snake River Plains of the northern extent of the Great Basin. The
investigator in charge of the study at each agency was contacted, and the
project and proposed use of the data were explained in greater detail. The
field studies and data collection methods were discussed. Then, if the
data still looked useful and the investigator was agreeable to the proposed

use, arrangements were made for release of the data. Generally, a list of



the data being borrowed was made and signed as a checkout procedure. At
some of the sites memorandums of agreement which specified the details of
the use for which the data was authorized were written and signed. The nine
cooperating agencies from the Great Plains, with the study locations and
investigators contacted, is shown in Table 1.

Animal data from these studies were fair}y uniform, generally being
individual animal weights taken monthly during the grazing season. However,
the type of livestock was variable with four studies using steers, two using
cows with calves, one using both steers and cows with calves, one using
heifers, and one usi&g ewes with lambs., Generally, three intensities of
summer grazing were used, although two of the studies used winter grazing
treatments as well. A list of the studies with the type of animals, number
of intensities, seasons of use, and years of data is shown in Table 2.

Plant data were more variable, both in the measurements taken and
methods used. Most of the sites used some form of cover measurement. The
two exceptions to this measured plant biomass by clipping. In addition,
three of the studies collected biomass data by double sampling techniques
plus percent cover, and three of the studies used plant cover only. Table
3 shows the type of vegetational data, plots per pasture, permanence of
plots, years that data were collected, plants included, availability of soil
type information, and plot distances from water.

Weather data were obtained for each of these studies. When data were
not available ffom study sites, the information was obtained from the near-
est U.5. and Canadlan Weather Bureau stations. These data included
precipitation, temperature, and wind for each study, evaporation for

five of the studies, and humidity for two of the studies. Datly weather
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Table 1. Cooperating research agencies conducting grazing intensity studies in the Great

Plalns.

Cooperating Agency

Study Location

Investigator

Eastern Colorado Range Station
Range Science Department
Colorado State University

Fort Collins, Colorado

Fort Hays Branch
Kansas Agricultural Experiment Station
Hays, Kansas

U.S. Department of Agriculture
Agricultural Research Service
Northern Great Plains Research Center
Mandan, North Dakota

Canada Agriculture Research Station
Lethbridge, Alberta

U.S. Department of Agriculture
Agricultural Research Service

Crops Research Division

U.S. Range Livestock Experiment Statfon
Miles City, Montana

Central Plains Experimental Range (CPER)
U.5. Department of Agriculture

Forage and Range Research Branch

Crops Research Division, A.R.S.

Fort Collins, Colorado

Nebraska Agricultural Experiment Station
University of Nebraska
Lincoln, Nebraska

Canada Agriculture Research Station
Lethbridge, Alberta

U.5. Department of Agriculture
Agricultural Research Service

U.S. Southern Great Plains Field Station
Woodward, Ok!ahoma

Akron, Colorado

Hays, Kansas

Mandan, North Dakota

Manyberries, Alberta

Miles City, Montana

Nunn, Colorado

Scottsbluff, Nebraska

Stavely, Alberta

Woodward, Ok1lahoma

Phitlip L. Sims

John L. Launchbaugh

George A. Rogler

Sylvester Smoliak

Walter R. Houston

Robert E£. Bement

bonald F. Burzlaff

Alex Johnson

E. H. Mcllvain
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Table 3. Vegetational data obtained from nine grazing intensity studies on the Great Plains,

. */ Plots Per
Station Type of Vegetational Data Pasture Years Plants Included
1/
Akron 1. Percent cover by Parker loop 20X 56-66 All perennials
2. Biomass by double sampling 51-64 Major grasses
Hays 1. Biomass by cllipping 20 56-66 Major grasses
Mandan 1. List quadrat technique &oif 15-65
a. frequency Indicator plants
b, cover Sod grasses
Manyberries 1. Biomass by clipping 2 50-67 Total forage
+
Hiles City 1. Percent cover by pantiograph 615/ 32-57 All species
Nunn 1. Percent cover by square foot &032/ 41-64 All species
density
2. Biomass by double sampling LT L7-62 Two species
Scottsbluff 1. Percent cover by square foot 60 59-67 Al] species
density
Stavely 1. Percent cover by vertical point 6000 _ 49-53 All species
' 4+
Woodward 1. Percent cover by line transect 120:/ 42-58 Most species
2. Biomass by double sampling 120 48-69 Most species

*/ . -
— See Appendix II (original data formats) for units of measurement.

i-/These plots were permanent.
+

+ . .
—!Data are available on soil type and distance to water for each of these plots.



records were obtained for two of the studies, while only monthly records

were available for the remainder. In addition, soil water data were avail-
able for two of the studies. A listing of the abiotic data for each study
is presented in Table 4, showing the units of measure, frequency, and years

available.

DATA PROCESSING

Data from these studies were, with few exceptions, obtained on field
forms, either the original field sheets or thermofax copies. Each of the
data sets was keypunched and verified according to a format compatible with
the fleld form to facilitate the keypunching operation. Often several
different field forms were used for a particular data set over the years
of the study, necessitating the use of several formats. Every effort was
made to assure that adequate formats would incorporate all the information
present on the field forms; therefore no information would be lost in the
keypunching process. This was done to maximize the utility of the punched
data beyond the immedlate needs of this particular modeling project. All
the data sets listed in Tables 2, 3, and 4 were handled in this manner.

The cards were then loaded into the computer, a CDC 6400, and a magnetic
tape file and output listing were made for each data set. The output listing
was further checked against the field forms for errors, and corrections to
the files were made using Program INSTAR {Robinson 1972), a data storage and
retrieval routine with update capabilities.

A standard format was then developed for each of the data types: plant,
animal, temperature, precipitation, etc. These standard composite formats

were designed to use the full 132 character field that can be printed on



Table 4. Ablotic data obtained from nine grazing intensity studies on the Great Plains.

Station - Type of Abiotic Data Units Frequency Years

Akron 1. Akron maximum and minimum temperatures °F bally 55-66

2, Akron precipitation inches Dally 55-66

3. Akron wind, average velocity mi/hr Daily 55-66

4. Akron available soil water percent Monthly 55-64

Hays 1. Hays mean temperature °F Monthly 55-67

2. Hays total precipitation inches Monthly 55-67

3. Hays wind mi /month Monthly £5-67

4, Hays evaporation inches Monthly 55-67

Mandan t. Mandan maximum and minimum temperatures °F Monthly 14-70

2. Mandan total precipitation inches Monthly 14-70

3. Mandan wind mi/month Monthly 19-69

h. Mandan average humidity percent Monthly 19-38

5. Mandan evaporation inches Monthly 39-69

6. Mandan available soll water percent 17-54

Manyberries 1. Manyberries maximum and minimum °F Monthly kg-70
temperatures

2. Manyberries total precipitation inches Monthly 49-70

3. Lethbridge mean wind speed mi/hr Monthly i4g=/0

Miles City 1. Miles City maximum and minimum °F Monthly 30-71
temperatures

2. MHiles City precipitation inches Daily 30-71

3. Miles City wind mi/month Monthly 30-71

h. Miles City average humidity percent Monthly 30-48

60-71

Nunn 1. CPER average temperature °F Monthly Lo-6L

2. CPER total precipitation inches Monthly ho-64

3. Cheyenne evaporation inches Monthly 40-64

k. Cheyenne wind mi /month Monthly 40-64

Scottsbluff 1. Mitchell maximum and minimum °F Monthly 55-70
temperatures

2. Mitchell total precipitation inches Monthly 55-70

3. Mitchell average wind mi/hr Monthly 55-70

4. Mitchel) evaporation inches Monthly 55-70

Stavely 1. High River maximum and minimum °F Monthly L48-70
temperatures

2. Claresholm total precipitation inches Monthly 48-70

3. Lethbridge mean wind speed mi/hr Monthly 48-70

Woodward 1. Woodward maximum and minimum °F Daily 39-71
temperatures

2. Woodward precipitation Inches Daily 39-71

3. Woodward wind total miles Pally 40-70

k. Woodward evaporation inches Daily k1-70




computer paper. This permitted the inclusion of additional header informa-
tion and eliminated most of the continuation cards needed to accommodate
records punched on the 80-column keypunch cards. In the case of the stand-
ardized plant format, an individual record consisted of the header information
identifying the station, pasture, soil, stratum, plot, and date for a given
sampling period. This was followed by the data in the form of a species code
and measurement for that species with up to 14 species per record. In the
original plant formats two other basic combinations of the plot, species,

and date information occurred. These were species and date in the header,
followed by all of the observations by plots for a particular pasture, and
species and plot in the header, followed by the observations by dates for

the pasture.

To convert one of these data sets in original form to the standard
format, several programs were required. First, a program was needed to
develop the header information and to reduce the original data to a single
observatlon per record. A second program was needed to sort these abbreyiated
records into the order needed for the standard format, and a third program
was used to merge the individual observations into a composite record accord-
ing to the standard format. In addition, a program was needed to check for
errors and inconsistencies in the final format. Because of time limitations,
only those plant and animal data sets used in this project were standardized,
The standard composite data formats are shown in Appendix I, and the original

data formats appear in Appendix IL.
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FUTURE DATA USE

The data reported In this paper represent many years of work
by many people. The information herein represents a large invest-
ment on the part of the research agencies that conducted these studies.

The full value of this investment can be obtained only through continued
employment of the data iIn analysis and synthesis efforts.

Future data use depends on continued cooperation with the research
agencies. Before any project is Initiated using these data, the research
agencies must be Informed so they can withhold their data if they disagree
with the project. In addition, the lending agency should have an opportunity
to review any publications using their data. Proper recognition of the data
sour;e should be made in al) publications, and joint authorship efforts

involving people from the research agencies should be encouraged.

DATA SET DESCRIPTIONS

Akron

The Eastern Colorado Range Station is located 17 miles north of Akron,
Colorado, at an elevation of 4,300 ft above sea level. Soils in this area
are light, varying from loamy sand to sandy loam, and topography is level
to slightly rolling dunes in typical sandhill form. Precipitation of this
area is about 16 inches annually, with the greatest accumulations during
the summer growing season. Vegetation on the more level areas is predomi-
nated by short~ and midgrasses, such as blue grama and western wheatgrass,
while the deep sandy dunes support a more mesic growth of tallgrasses, such
as sandhill bluestem mixed with the mid- and shortgrasses (Sims and Denham

1969). Scientific names of plants are given in Appendix III.
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Consumer. The grazing Intensity experiment was initiated in 1954. Six
native pastures were fenced for this purpose, and in 1955 grazing treatments
were begun. Three intensities of steer grazing were used: light at 2.0
acres, moderate at 1.0 acres, and heavy at 0.7 acres per steer month. This
was a replicated design with two pastures used for each of the treatments.
The pastures ranged in size from 45 to 52 acres. Utilization of available
forage by weight averaged near 30% for lightly grazed pastures, 50% for
moderately grazed pastures, and 70% for heavily grazed pastures (Hervey and
Dah! 1959). The steers involved were yeariing herefords. The grazing
season generally extended from 1 May to 1 October for 160 days of use,
Animals were weighed at the beginning of each season and at 1-month intervals
thereafter. These data were collected from 1955 through 1966.

Producer. Vegetative measurements included basal cover which was taken
by the Parker loop method using 20-ft transects. In each pasture 15 to 25
of these permanent transects were located. Cover data were taken at the
end of the growing season beginning in 1956 and in most of the following
years through 1966. All species except annuals were included in the cover
measurements. In addition, blomass estimated by double sampling on 4.8
sq. ft. plots was taken inside and outside cages for major grass species,
and general plant categories.

Abiotie. Climatic data including precipitation, maximum and minimum
temperatures, and average wind velocity have been taken daily at the station
headquarters since 1956.

The Soil Conservation Service mapped the soil!s in this area. There
were three types: a deep loamy sand with rapid substratum permeability, a

deep sandy loam with moderate substratum permeability, and deep dune sand.
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By overlaying this map on a map showing the location of each of the plots in

the pastures, it was possible to determine the soil type for the plots.

Fort Hays

The Fort Hays Branch Station of the Kansas Agricul tural Experiment
Station s located south of Hays, Kansas, at an elevation of 2,000 ft above
sea level. The topography is flat to gently rolling, and the soils are
deep and dark brown chernozems developed from loess. A zone of calcium
carbonate deposit occurs at a depth of 2 to 3 ft. Mean annual precipitation
is 23 inches, occurring primarily in the spring and summer. The area's
vegetation is predominantly buffalo grass which forms a dense sod. Smaller
amounts of blue grama are present in this sod, and western wheatgrass forms
scattered Islands that occupy sites with more moisture. Other grasses such
as big bluestem and side oats grama are represented by isolated plants
producing little forage. (Launchbaugh 1957).

Consumer. The grazing intensity experiment was started in 1946. Light,
moderate, and heavy grazing intensities were imposed on three native pastures,
using yearling hereford heifers and steers. Stocking rates were 5.1, 3.4,
and 2.0 acres per head for light, moderate, and heavy grazing treatments,
respectively. Pastures ranged in size from 63 to 76 acres. Animals were
weighed each month and at the beginning and end of the grazing season. Data
obtained from this study were for 1956 through 1966.

Producer. Vegetation measurements taken in this study included end-
of-season biomass measurements. There were 10 uncaged plots per pasture.
Plots were clipped and weighed, and the composition of buffalo grass, blue

grama, western wheatgrass, annual plants, and other grasses and weeds was
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estimated at the time of clipping. The data were expressed in terms of
pounds per acre of plant material, oven-dried to 55°C.

Abiotie. Climatic data available for Hays included monthly observations
of mean temperature, total precipitation, total inches of pan evaporation,
and total miles per month of wind. No soil information was available for

the study plots.

Mandan

The Northern Great Plains Field Station is located 3 miles south of
Mandan, North Dakota. Topography is mostly level prairie with rolling hills
and ravines along the Missouri River. Elevatjon is approximately 2,000 ft.
Soil is a heavy, silty clay loam, underlaid primarily by a clay subsoil.
Annual precipitation averages 16.4 inches and the frost-free growing season
averages 138 days. The dominant plant species are blue grama, western
wheatgrass, and needle and thread grass. Scattered low shrubs such as fringed
sagewort and false tarragon sagewort also contribute significant cover
(Sarvis 1923).

Consumer. This grazing experiment was started in 1916. The four
pastures ranged in size from 30 to 100 acres, with 10 steers in each pasture.
Two-year-old steers of mixed breeds were used from 1916 to 1930 when a change
was made to high-grade hereford steers. The dverage spring weight of these
animals was 750 1b. Animal data available from this study were monthly
steer weights, grouped by pastures for 1917 and 1918, and individual steer
weights for 1919 through 1965. The grazing season extended from May through
October. In 1946 the two intermediately stocked pastures were eliminated,

leaving only the light and heavy grazing intensities (Sarvis 1941) .
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Producer. A list quadrat technique was the primary method used to
investigate the plant responses in the Mandan study. For each | m2 plot,
ground cover of major sod-forming grasses was recorded in terms of tenths of
‘the plot covered. Stem counts were recorded for other plants., All plants
were not recorded; only the more abundant species or plants useful as indi-
.cators of over-grazing were included. The particular plants included were
not constant throughout the study, making interpretation of successional
patterns difficuit. Forty of these plots were permanently located in each
pasture. In addition, the 30-acre and 100-acre pastures had 1ivestock
exclosures in which 30 plots were located. These data were taken at the
end of the growing season for most years from 1915 through 1965. Measure-
ments of total forage in pounds per acre dry matter were available each
year from 1957 through 1965. Cages were used to exclude grazing animals.
_Plots 2 ftZ in size were clipped, and the samples were oven-dried and
weighed. Ten plots were combined for each observation on the grazed vegeta-
tion, and six plots were combined per observation on the ungrazed. There
were approximately six observations each of grazed and ungrazed vegetation
per pasture per year.

Abiotic. Percent soll water data was available for 1-ft intervals to
6-ft depth for 1917 through 1954, There was one replicate for each pasture
and exclosure. Weather data from the Weather Bureau at Mandan included
precipitation for 1914 through 1970, total monthly miles per month of wind
for 1919 through 1969, mean monthly relative humidity for 1919 through 1938,

and pan evaporation in total inches per month for 1939 through 1969.
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Manyberries

The Dominion Range Experiment Station, Manyberries, Alberta, is located
60 miles northwest of Havre, Alberta, Canada. Topography of the area is
rolling with numerous coulees. Solls are loam to sandy Joam in texture,
and brown in color with a columnar B horizon. Elevation is approximately
3,000 ft. Cilimate is semiarid and precipitation averages 12.2 inches
annually. This is a shortgrass prairie site dominated by blue grama, with
needle and thread, western wheatgrass, June grass, and Sandberg bluegrass
contributing significantly to forage production. Common associates include
fringed sagewort, dwarf phlox, winter fat, salt sage, and prickly pear
cactus.

Consumer. The grazing experiment was started in 1950. Twenty ewes
with lambs were grazed in pastures of 100, 120, and 150 acres for the May
through November grazing season. Ewes were weighed monthly, and lamb birth
and weaning weights with dates were recorded. These data were available
for 1950 through 1967.

Producer. Plant data available for this study were total forage in
pounds per acre obtained by clipping one caged and one uncaged plot per
pasture per year,

Abiotie. Climatic data avail;ble from the Manyberries Experiment
Station included monthly maximum and minimum temperatures and total precipita-
tion. Mean monthly wind speed in miles per hour was available from Lethbridge.
A fairly detailed soil description was available for these pastures, but no

mapping was done,

Miles City
The U.S. Range Livestock Experiment Station is located 5 miles southwest

of Miles City, Montana. The topography of this area is variable, being
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characterized by level bottomlands with gently sloping benches to rolling
uplands with steep shale buttes and roughly eroded breaks between bottomlands
and uplands. The elevation of the area is about 2,600 ft above sea level,
and average annual precipitation is 13 inches, with 70% of this coming during
the growing season. Solls vary from clays to sandy loams. The heavy clay
soils are dominated by big sagebrush and Sandberg bluegrass with few other
species, while the more sandy soils support a mixed cover of short- or mid-
grasses dominated by blue grama, with good representations of western
wheatgrass and low shrubs such as silver sagebrush and prickly pear cactus
(Houston 1961).

Consumer. The grazing intensity experiment was designed to simulate
typical cow-calf ranching operations over a range of stocking rates. Two
sets of pastures were used to provide year-round grazing. The set ysed
for winter grazing was located in rougher topography to provide shelter
from winter storms, while the set grazed the remainder of the year was on
the more level and open topography. Six pastures were in each set, and six
intensitles of cow-calf grazing were used, varying from light grazing at
4.2 acres per animal unit month to heavy grazing at 2.0 acres per animal
unit month. A gradient in pasture sizes permitted the use of a fairly
constant number of animals for each of the stocking rates. The size of the
pasture on the summer use unit, for example, varied from 93 acres to 189
acres while the number of cows in each pasture was about 10. Utilization
of blue grama in terms of percent of plants grazed averaged from 39% for
the tightest grazed pasture to 68% for the heaviest grazing treatment

{Houston and Woodward 1966, Reed and Peterson 1961).
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Hereford livestock was used in this experiment. Animals were grazed
on the winter-use pastures from the first of November through mid-May.
Calves generally were born in April. The cattle then were moved to the
summer-use pastures where they were held through October. In the transfers
of livestock between winter and summer pastures each pasture in the winter-
use unit was palired with a summer-use pasture of similar grazing intensity,
thereby maintaining a constant treatment effect on the animals. Animals
were weighed individually at approximate 1-month intervals, and birth
weights of calves were recorded.

Producer. Plant cover measurements were noted by charting permanent
plots with a pantiograph technique. These were 1 m2 plots, and there were
four to eight per pasture. All species were included in the measurements,
and the plots were charted on most years between 1932 and 1956. These
charts were laéer compiled, and the cover for each species expressed in
terms of centimeters square per meter square (cmzlmz).

Abiotic. Climatic data taken by the U.S. Weather Bureau at Miles City
during the period of this study included precipitation, wind, average
humidity, and maximum and minimum temperatures,

The Soil Conservation Service did a detaiied survey of soils at each
of the vegetation study plots. The 12 soil types recognized were grouped
into three categories--clays, loams, and sandy loams--for the purpose of

this modeling.

Nunn
The Central Plains Experimental Range (CPER) is located 12 miles north of
Nunn, Colorado, at an elevation of 5,400 ft above sea level. Topography

of this area is rolling; and soils are primarily loams of the semiarid



brown soil group, varying in texture from clay loams to sandy loams, though
areas of loamy clay and loamy sand also are present. Annual precipitation
averages about 12 inches with 70% coming during the growing season. The
vegetation is dominated by shortgrasses, mainly blue grama and buffalo grass
with midgrasses, such as western wheatgrass and needle and thread, conspicuous
on the moist sites and during wet years. Common browse species include
fringed sagewort, broom snakeweed, and winter fat. Prickly pear cactus also
is widely distributed.

Consumer. The grazing intensity experiment was started in 1939. Three
intensities of grazing by yearling heifers were applied to three pastures,
each of which was approximately 320 acres in size. The grazing season
extended for 6 months from May through October. The stocking rates were
heavy at 5.2 acres, moderate at 8.2 acres, and light at 14.5 acres per heijfer
for the 6-month grazing season. The utilization of current year's production
of shortgrass forage by weight was 54%, 37%, and 21%, respectively, for
heavy, moderate, and light use (Klipple and Costello 1960) .

Yearling hereford heifers were used in the experiment. They were
obtained from local ranchers and assigned at random to the pastures. The
animals were weighed at the beginning of the season and at 1-month intervals.
The animals were held in the same pastures throughout the grazing season for
the period 1940 through 1953. No grazing was done during 1954 and 1955
because of drought; then starting 1956 the animals were rotated between
pastures to permit a satisfactory weight gain on all animals, including
those spending time on the heavily grazed units.

Producer. The percentage of ground surface cover for all species of

plants was determined by the square-foot density method. In this technique
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a visual estimate was made of the fractions of the plot covered by each
species (Stewart and Hutchings 1936). Square plots 5 feet on each side
were used., Forty plots were permanently located in each pasture. In
addition, biomass by double sampiing was done on 40 plots in each pasture
with forage divided into two classes.

Abiotie. ~Monthly weather records available for this area included
average temperature'and total precipitation taken at the headquarters of
the range. Total miles per month of wind and inches of pan evaporation
were avallable from the U.S. Weather Bureau at Cheyenne, Wyoming.

A detailed soil map of the Central Plains Experimental Range was
prepared by the Soil Conservation Service in 1969. Fourteen soil types
were recognized. By overlaying the soil map on a map of the permanent
vegetation study plot locations, the soils types of the study plots were
determined. Ten soils types were represented on the study plots. These
were lumped into three groups: Vona and Ascalon soils, Shingle and

Renohill soils, and undifferentiated soils.

Scottsbluff

The experimental range is located 5 miles northwest of the Scottsbluff
Station at an elevation of approximately 4,000 ft. Topography is gently
rolling, and soils are fine sand. Precipitation averages 12.8 inches
annually. This is sandhill range with vegetation dominated by blue grama
and needle and thread grass and associated with sand dropseed, prairie
sand reed, and sandhill bluestem. (Burzlaff and Harris 1969) .

Congumer. Grazing treatments were begun in 1958. Three grazing
intensities were imposed on six pastures in a replicated experimental design.

There were 10 hereford steers each in Pastures of 105, 65, and 50 acres for
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the May through September grazing season. Animals were weighed monthly,
and these data were available from 1958 through 1967.

Producer. A modified square-foot density technique was used to estimate
plant cover and species composition on 60 nonpermanent plots in each pasture.
These data were collected in mid-July.

Abtotic. Monthly climatic data from the U.S. Weather Bureau at Mitchell,
Nebraska, was available for the period from 1955 through 1970 and included
maximum and minimum temperatures, total precipitation, average wind speed,

and inches of total pan evaporation.

Stavely

The Stavely Substation of the Canada Department of Agriculture js
located in the foothills west of Stavely, Alberta, at an elevation of 4,300
ft. It Is in the northern range of Porcupine Hills. Soils are dark-brown
to black chernozems with clay-loam to loam texture. The climate is subhumid
with an annual precipitation of 21.7 inches. Winter weather is moderated
by frequent chinook winds from the Rocky Mountains to the west. Vegetation
of this rolling and hilly area is dominated by rough fescue, with Parry
oat grass and ldaho fescue as the chief associated grasses (Johnson 1961).
Quaking aspen occurs commonly in draws and moist locations and is invading
the grasslands.

(onsumer. The grazing study was initiated in 1949. Thirteen cows
with calves were grazed In three pastures of 156, 117, and 78 acres for
stocking rates of 12, 9, and 6 acres per head, respectively. Cows were
weighed individually each month, and calves were group-weighed by pasture

monthly during the May through September grazing season for 1949 through 1958,
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Producer. The vertical polnt method was used to measure basal cover
of vegetation. Approximately 4,000 points in each pasture and 2,000 points
in each exclosure were read. This gave one estimate of cover by species
fﬁr each pasture and exclosure each year.

Abiotie. Climatic data available for the site from 1948 through 1970
inciude monthly total precipitation from Claresholm, Alberta and monthly
maximum and minimum temperatures from High River, Alberta. Mean monthly

wind speed is available from Lethbridge, Alberta.

Woodward

The U.5. Southern Great Plains Experimental Range is located 18 miles
northwest of Woodward, Oklahoma, at an elevation of 2,000 feet. Soils are
fine sandy loam with areas of loamy sand and dune sand. Topography is
rolling. The growing season averages 177 days, and the annual precipitation
averages 23 inches, with 70 percent coming in the summer. The native vegeta-
tion if sand sagebrush with an understory of mixed grasses. Primary grasses
are biue grama and sand dropseed.

Congumer. When the grazing intensity study was initiated in 1941,
hereford steers were grazed year-round at three intensities, and indlvidual
animal weights were taken monthly. In 1951 this was changed to cow-calf
grazing, though the grazing intensity, grazing season, and frequency of
weighing was maintained. Then in 1961 through 1966 steer grazing was again
used. These data are available for 1941 through 1966.

Producer. Both cover and biomass measurements were takep on these
pastures. Cover measurements were made by the line transect method, record-
Ing intercept by species for 10~m transects. There were 120 lines per

pasture. Blomass measurements were made by double sampling, using a plot
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1.92 sq. ft in size. There were 100 to 150 plots per pasture with part of
these taken within exclosures. The cover measurements are available for
1942 through 1958, and the biomass measurements are available for 1948
through 1969.

Abiotie. For each of the plant cover transects the general soll type,
aspect, and percent slope were recorded. Climatic data available for
Woodward on a daily basis from 1940 through 1370 include maximum and minimum
temperatures, inches of preclpitation, total miles of wind, and inches of

pan evaporation.
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APPENDIX I

COMPOSITE DATA FORMATS

Composite Animal Weights Formatf/
Column Information
1-2 Station abbreviation
3-4 Year
5-8 Pasture number
9-13 Pasture size (hundredths of hectares)
14 Season - W for winter; otherwise blank
15-16 Class of stock - CW, ST, CF, EW, LB, HF“i/
17 Sex of calves and lambs - M (male), F (female), or U (unknown)
18 Type of welghing - 1 (individual) or G (group)
19-22 Animal number or number of animals for § type
23-26 Mother's number If animal is a calf or lamb
27-30 Month day
31-34 Weight 1
35-38 Month day
39-42 Weight 2
43-130 Continuation of the above through Weight 13

* an weights are in pounds and are right justified: for example, 0865,

1/ CW - cow; ST - steer; CF - calf; EW - ewe; LB - tamb; HF ~ heifer.
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Composite Plant Format

Column Information
1-2 Station abbreviation

3-4 Data type code

5-7 Pasture character

8-12 Pasture size

13-14 Grazing treatment (0 or 1)
15-17 Line or strata number
18-20 Plot number

21-24 Plot size

25-27 Soil code

28-29 Year

30-31 Month

32-33 Day

34 Card number of record
35-37 Numeric species code 1
38-41 : Data 1

42-132 Continuation of the above through Data 14




Species Code Format

Column information

1-49 Scientific name

50-51 Classification - FO,GR,GL,SHY/
52-59 Numeric code, 3 digits in 53-55
60-61 Station abbreviation

62 Biank

63-68 Station code

69 Blank

70-72 Plant number at station; otherwise blank
73-75 Blank

76-80 Master code

*/

— FO0 - forbs; GR - grasses; GL - grass-like; SH - shrubs
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Composite Precipitation Format

Column Information
1-2 Weather station abbreviation
3 M (monthly) or D (daily)

b P (precipitation)

5-6 Year

7-8 Month

9-10 Day; blank If monthly

11-14 Precip 1

15-18 Month, day

19-22 Precip 2

23-126 Continuation of the above through Precip 15
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Composite Temperature Format

Column Information

1-2 Weather station abbreviation

3 M (monthly) or D (daily)

4 T (temperature)

5-6 MM (maximum-minimum) or AV (average)
7-8 Year

9-10 Month 1

11-12 Day; blank if monthly

13-15 Max temp or average

16-18 Min or blank

19-22 Month day 2

23-25 Max

26-28 Min

29-128 Continuation of the above through month day 12
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Composite Wind Format

Column Information

1-2 Station abbreviation

3 T (total mileage) or M (mean speed)
4-5 Year

6-7 Month

8-11 Wind (for example, 5540)

12-13 Month

14-17° Wind

18-47 Continuation of the above through 47

48-80

Blank
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Composite Evaporation Formatff
Column Information
1-2 Weather station abbreviation
3 ' M (monthly) or D (daily)
b ' E (evaporation)
5-6 Year
7-8 Month 1
9-10 Day; blank if monthly
11-15 Evap 1
16-19 Month, day
20-24 Evap 2
25-132 Continuation of the above through Evap 14

L4 Evaporation in inches: for example 00.00.



Composite Humidity Formatf!
Column Information
1-2 Weather station abbreviation
3 M (monthly)
4 _ H (humidity)
5-6 Year
7-8 Month
g3-16 Hum 1
17-18 Month
19-26 Hum 2
27-126 Continuation of the above through 126

*
% Relative humidity in percent taken at three or four times during each

day: for example, 87816870.
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APPENDIX II
ORIGINAL DATA FORMATS

A. Consumer Data

Akron Steer Weight Format

Column Information

1-2 Year

3-4 Pasture number

5 Metal tag number preceding hyphen; otherwise blank
6-8 Metal tag number following hyphen

9-12 Month, day

13-16 Weight /

17-20 Month, day

21-24 Welght

25-80 Continuation of the above

*
—/weight in 1b/animal.
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Hays Animal Weights Format, 1956-1966

Column Information
1 Intensity - L (low), M (medium), or H (high) - 1A=H,
2A=M, 3A=L
2-4 Animal number
5-10 _ Date - month, day, year
x/
11-14 Weight—
15-20 Date
21-24 Weight
25-74 Continuation of the above
75-80 ' Blank
*/

— Weight in 1b/animal.



Mandan Group Animal Weights Format, 1917-1918

Column Information
1-2 Year

3-5 Size of pasture
6-7 Number of animals
8-11 Date

12-16 Weight™/

17-20 Date

21-25 Weight

26-29 Date

30-34 Weight

35-38 Date

39-43 Weight

4h-47 Date

L48-52 Weight

53-56 Date

57-61 Weight

62-65 Date .

66-70 Weight

71-74 Date

75-79 Weight

80 Blank

*
—/weight in 1b/pasture.

NOTE: 1. |if there are more than eight dates, they are continued on
3 second card.

2. Note substitution of seven cattle on 6/30/18 on 70-acre pasture.
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Mandan Individual Animal Weights, 01d Format, 1919-1955

Column Information
1-2 Year

3-5 Size of pasture
6-7 Animal number
8-11 Date

12-15 Weight™/
16-19 Date

.20-23 Weight

24-27 Date

28-31 Weight

32-35 Date

36-39 Weight

40-43 Date

Ly-47 Weight

48-51 Date

52-55 Weight

56-59 ‘ Date

60-63 Weight

64-67 Date

68-71 Weight

72-75 Date

76-79 Weight

80 Blank

R |
*/veight in Tb/animel.

NOTE: 1. If there are more than nine dates, they are continued on
a second card. :
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Mandan Individual Animal Weights, Old Format, 1919-1955 {cont.)

All empty columns are filled with zeros except those following final
weight which are blank.

Only those dates are given that have corresponding weights except in

1933 when other cattle were substituted in July and August and in 1945
when other cattle were substituted in July.
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Mandan Individual Animal Weights, New Format, 1956-1965

Column Information
1-2 Year
3-5 Size of pasture
6-8 Animal number
9-12 Date
13-16 Weight %/
17-20 Date
21-24 Weight
25-28 Date
29-32 Weight
33-36 Date
37-40 Weight
b1-44 Date
45-48 Weight
- 49-52 Date
53-56 Weight
57-60 Date
61-64 Weight
65-68 Date
69-72 Weight
73-76 Date
77-80 Weight

fjweight in Ib/animal.
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Manyberries Sheep Weights Format, 1950-1967

Column Information

1-2 Year
3 Season - S (summer) or W (winter)
4 Lot number - 1 for 100-acre field, 2 for 120-acre field,
or 3 for 150-acre field
5-8 Animal number - up to 3 numbers plus one letter
9-12 Month, day
kf
13-15 Weight—
16-19 Month, day
20-22 Weight
23-72 Continuation of the above
73-80 Blank

*/veight in Ib/animal.



Manyberries Lambing Record Format, 1951-1967

Column Iinformation
1 L (lambs)

2-3 Year

b Lot number

5-8 Ewe number

9-11 Ewe weight g
12-15 Month, day of birth
16-19 Lamb number

20 Lamb sex

21-24 Birth weight
25-28 Weaning date
29-31 Weaning weight
32-80 Blank

F3
*/weight in Ib/animal.
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Miles City Cow and Calf Weights Format, 1932-1968

Column Information
1 H (hogback) or L (Lonepine)

2 Pasture letter: H--A,B,C,D,E,F L--Q,R,s,T,U,V
3 Season - W {winter) or $ (summer)
4-5 Year - if winter, use first year
6-9 Animal number

10-13 Corresponding cow if animal is a calf; otherwise blank
14 Sex - M, F, or U (unknown)

15-18 Month, day

19-22 Welght2/

23-26 Month, day

27-30 Weight

31-34 Month, day

35-38 Welght

39-42 Month, day

b3-46 Weight

47-50 Month, day

51-54 ~ Weight

55-58 Month, day

59-62 Weight

63-66 Month, day

67-70 Weight

71-80 Blank

*/

—'Weight in 1b/animal.

NOTE: If there are more than seven dates, a second card is used
duplicating the first 14 columns.
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Miles City Calving Record Format, 1934-1945

Column Information

1-2 CR (calving record)

3 H (Hogback), L (Lonepine), or U (unknown)
4-7 Calf number

8 Sex - M, F, or U ( unknown)

9-14 . Year, month, day of birth

15-17 Birth weightf/

18-80 Blank

*
2/weight in 1b/animal.
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Nunn Animal Weights Format, 1940-1970

Coltumn Information

1-2 Year

3 Pasture

4-6 Animal number

7-10 Month, day

11-14 Weight

15-18 Month, day

19-22 Welght

23-70 Continuation of the above
71-80 Blank

NOTE: 1. If no animal number is given, the weight in pounds is the
average for the herd; otherwise the weights are given in
1b/animal or 1b/pasture.

2. 000 in animal number column means the tag was missing.
3. For 1965, 1967, 1968, and 1970 the number in the animal

number column is the number of cattle in the herd; the
weight is the average.
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Scottsbluff Steer Weights Format

‘Column Information

1-2 Year

3 Pasture number

4-6 Steer number

7-10 Month, day

11-14 Weighty

15-18 Month, day

19-22 Weight

23-78 Continuation of the above
79-80 Blank

i/\deight in 1b/animal.
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Stavely Cow Weights Format, 1949-1958

Column Information

1-2 Year

3 Field - A, B, or C

4-6 Cow number

7-8 Month

9-12 Weight/

13-14 Month

15-18 Weight

19-54 Continuation of the above
55-80 Blank

*/weight in 1b/animal.



-46-

Stavely Calf Weights Format, 1951~1958

Column ., Information
1-2 Year

3 Field

4-5 CF (calf)

6 Blank

7-8 Month

9-12 Weight™/

13-14 Month

15-18 Weight

19-78 Continuation of the above
79-80 Blank

*
—fweights in pounds are average for pasture.
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Woodward Animal Weights Format

Column InfqQrmation

1-2 Year

3 ' W (winter) or § (summer)

4-6 Pasture number

7 S (steer), C (cow), and for calves B (bulls) or H (heifers)
8-1 _ If calf, corresponding cow number; otherwise blank
12-15 Animal number

16~17 Month

18-19 Day

20-23 Weight/

2h-25 Month

26-27 Day

28-31 Weight

32-79 Continuation of the above

80 Blank

E/Neight in Ib/animal.
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B. Producer Data

Akron Cover Format

Column Information
1-2 Pasture number

3-4 Year

5-7 Transect number
8-12 Species code

13-14 Data

15-19 Specles code

20-21 Data

22-26 Species code
27-28 Data

29-77 Continuation of the above
78-80 Blank

NOTE :

1.

Data for indivipual species areupercent plant cempesition.
Data for annuals arenmutbers of plants.

Data for bare soil and litter are percent cover. The
relationship 100 - (bare soil + litter) = vegetative
cover can be used with the percent compositions to arrive
at plant cover by species.



Akron Cage Clipping Format, 1957-1964

Column Information

1 E (estimated); W (weighed)

2-7 Year, month, day

8-9 Pasture number

10-12 Plot number

13-15 Green inside, blue grama: 000 = trace

16-18 Green outside, blue grama

19-20 Alr dry inside, blue grama (%); in % air dry columns
00 means data not given - 100% = 99

21-22 Air dry outside, blue grama (%)

23-25 Green inside, sand reed

26-28 Green outside, sand reed

29-30 Air dry inside, sand reed (%)

31-32 Air dry outside, sand reed (%)

33-35 Green inside, needle and thread

36-38 Green outside, needle and thread

39-40 Air dry inside, needle and thread (%)

41-42 Air dry outside, needle and thread (%)

43-45 Green inside, misc. grasses

L6-48 Green outside, misc. grasses

49-50 Alr dry inside, misc. grasses (%)

51-52 | Air dry outside, misc. grasses (%)

53-55 Green inside, forbs

56-58 Green outside, forbs

59-60 Air dry inside, forbs (%)
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Akron Cage Clipping Format, 1957-1964 (cont.)

Column Information
61-62 Air dry outside, forbs (%)
63-65 Inside shrubs

66-68 Outside shrubs

69-71 Inside standing old

72-74 Outside standing old

75-80 Blank

NOTE: Data are grams per 4.8 sq. ft. plot green weight.
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Akron Composition Format

Column Information

1-2 Pasture number: 00 = north exclosures; 01 = south
exclosures

3-4 Year

5-9 Species code

10-12 Composition (%)

13-17 Species code (%)

18-20 Composition (%)

21-76 Continuation of the above

77-80 Blank




Hays Plant Biomass Format, 1956-1966

Column Information

1 Intensity - L (low), M (medium), or
H (high)

2-3 Plot number

4-7 Species code

8-9 Year

10-13 Pounds per acre dry matter

14-15 Year

16-19 Pounds per acre dry matter

20-73 Continuation of the above

74-80 Blank

NOTE: Data are pounds per acre dry matter.
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Manyberries Total Forage, 1950-1967

NOTE: 1. These data are in composite format only (see Appendix I,
Composite Plant Format).

2. Data are in pounds/acre.
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Mandan List Quadrats Format, 1915-1965

Column | Information
1-2 LQ (list quadrat)

3 Blank

4-5 Year

6-7 Month

8-9 Day

10 Blank

11-13 | First 3 letters of genus

14-16 First 3 letters of species

17 Blank

18-20 Pasture size

21 Blank

22 Type of pasture: G (grazed) or I (isolatlon transect)
23 Blank

24 Transect direction (NESW) or number (1,2,3)
25 Blank

26-28 Quadrat 15/

29 Blank

30-32 Quadrat 2

33 ' Blank

34-36  Quadrat 3

37 Blank

38-40 Quadrat 4

i Blank

42-4} Quadrat §
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Mandan List Quadrats Format, 1915-1965 {(cont.)

Column Information
hs Blank
46-48 Quadrat 6
49 Blank
50-52 Quadrat 7
53 Blank
54-56 Quadrat 8
57 Blank
58-60 Quadrat 9
61 Blank
62-64 Quadrat 10
65-80 Blank

%
—!Data are given in stem counts, 023, or as a decimal fraction
of cover, -0.72.

NOTE: 1. When X is used to indicate less than 0.1 of ground cover,
it ls punched as 0.05,

2, T is punched as 0.05.

3. New rating system 1-10 starts in 1943 (for AGRSMI); 1-5
starts in 1952,
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Mandan Dry Matter Weights Format, 1957-1965

Column Information
1-2 Year

3 Blank

L-5 Pasture
6-7 Blank

8 ¢ {caged)
9-10 Blank

1 Biank
12-15 Rep 1 of C
16 Blank
17-20 Rep 2 of €
21 Blank
22-25 Rep.3 of C
26 Biank
27-30 Rep 4 of C
31 Blank
32-35 Rep 5 of C
36 Blank
37-40 Rep 6 of C
h1-42 Blank

43 G (grazed)
hh-45 Blank

46 } Blank
47-50 Rep 1 of G

51 Blank
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Mandan Dry Matter Weights Format, 1957-1965 (cont.)

Column Information
52-55 Rep 2 of G

56 Blank
57-60 Rep 3 of G
61 Blank

- 62-65 Rep 4 of G
66 Blank
67-70 Rep 5 of G
A Blank
72-75 Rep 6 of G
76-80 Blank

NOTE: 1. Blank columns in reps of 3 digits are filled with zeros in
left column.

2. When there are less than & reps, the columns are left blank.

3. Data are pounds per acre dry matter.
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Miles City Quadrat Data Format, 1932-1957

Column Information

1 H (Hogback) or L (Lonepine)

2 Pasture letter

3-4 Quadrat number

5-6 Soil number

7 ' 1 (grazed) or 0 (ungrazed)

8-12 Speclies abbreviation (4 letters and a number when

necessary; otherwise blank, e.g., AGSM, AGTR2. If
no species name, use SS.)

13-14 Year
15-18 Cover (cm?/m?)
19-20 Year
21-24 Cover
25-26 Year
27-30 Cover
31-32 Year
33-36 Cover
37-38 Year
39-42 Cover
h3~44 Year
45-48 Cover
49-50 Year
S1-54 Cover
55-56 Year
57-60 Cover

61-62 Year



...59_

Miles City Quadrat Data Format, 1932-1957 (cont.)

Column. Information
63-66 Cover

67-68 Year

69-72 Cover

73-74 Year

75-78 Cover

79-80 Blank

NOTE: If there are more years of data, a second card is used duplicating
columns 1-12,
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Nunn Forage Production Format, 1947-1962

Column Information
1-2 Year

3 Pasture

4-5 Plot number

6 Forage class - ] or 3 if not divided into two classes
7 Blank

8-11 Weight

12 Blank

13-14 | Ytilization (%)
15 Blank

16-19 Weight

20 Blank

21-22 Utilization (%)
23 _ Blank

24 Forage class - 2
25 Blank

26-29 Weight

30 Blank

31-32 Utilization (%)
33 Blank

34~37 Weight

38 Blank

39-40 Utilizatlon (%)
41-80 Blank

NOTE: 1. |If zeros are given, they are punched; otherwise left blank.

2, Data are grams per 2 sq. ft dry weight.
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Nunn Plant Density Format, 1941-1964

Column information

1 Pasture - H for 23E, M for 15E, or L for 23W
2-7 Date - month, day, year

8-10 Species code

11-12 Plot number

13-17 Density

18-19 Plot number

20-24 Density

25-80 Continuation of the above

NOTE: 1. Traces are punched as 0's; otherwise blank.

2. Density in ¥ cover/sq. ft.
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Scottsbluff Vegetation Format

Column Information

1-2 Year

3 Pasture number

4-6 Plot number

7-8 Total ground cover (%)
3-10 Litter cover (%)

11-12 Vegetative cover (%)
13-17 Species code

18-20 Cover (%)

21-25 Species code

26-28 Cover (%)

29-76 Continuation of the above

77-80 Blank




Stavely Cover Format, 1949-1958

- Column Information
1 Field letter
2 F (field) or E (exclosure)
3-7 Plant abbreviation
8-9 Year
10-14 Cover
15-16 Year
17-21 Cover
22-77 Continuation of the above
78-80 Blank

NOTE: Data are ¥ cover in an F5.2 format.



Woodward Forage Inventory Format, 1948-1969

Column information

1-2 Pasture number

3 Blank; if seasonal data, use S

b-5 Line number; if only quadrat size is given, use 12 or

4 with an X in column 6.

6 Btank

7 Type of data: 1 (clipped) or 2 (estimated). |If both
are marked, use 2; if neither are
marked, use 2.

8 Blank

9 Grazing: 1 {grazed) or 2 (ungrazed)

10 Blank

11-16 - Date - day, month, vear

17 Blank

18-19 Plot number

20 Blank

21-22 BOGR weight

23 Blank

24-25 SPCR weight

26 - Blank

27-28 ERTR weight

23 Blank

30-31 ANSC weight

32 Blank

33-34 ANHA weight

35 ' Blank
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Woodward Forage Inventory Format (cont.)

Column Information
36-37 PAV| weight
38 Blank
39-40 SONU weight
i1 Blank
42-46 Species code and weight
47 Blank
4L8-52 Species code and weight
53 Blank
54-58 Species code and weight
59 Blank
60-64 Species code and weight
65 Blank
66-70 Species code and weight
71 Blank
72-76 Species code and weight
77 Blank
78-79 Total other plants
80 Blank
NOTE: 1. If can not read species code, use XXX.
2. T (trace) = 00.
3. If - in total other plants column, leave btank; if 0, use 00.
4. If there are 3 digit weights in columns 21-40 or 78-79, put
hundreds in preceding blank column; if there are 3 digit weights
in columns 42-76, the third digit falls in the following blank
column.
5. For pastures 32A and 32C, use 32 for 32A and 30 for 32C.
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Woodward Forage Inventory Format (cont.)

6. For pasture 23C, use 23.

7. Data are grams per 1.92 sq. ft green weight.
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Woodward Air Dry Format (%)

Column Information
1 S (seasonal) or blank (monthly)
2-3 Pasture number: 32a=32, 32¢=30, 23c=23
4-3 Date - day, month, year
10-15 Date - day, month, year
16-18 Species code '
19-20 Air dry (%): 99=100%
21-23 Species code
24-25 Alr dry (%)
26-75 Continuation of the above
76-80 Blank
NOTE: 1. BLU = Bluestems.
2, 0OTG = Qther grasses.
3. OTP =-0ther plants.
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Woodward Piant Cover Format, 1948-1969 uld
Column Information
1 Stocking rate
2 Grazing system
3 Soil type

b4-5 Year

6 Strata

7 Subsample

8-9 Transect

10 Slope direction
11-12 Slope percent
13-14 Soil texture
15-17 Cover sck (%)
18-20 Cover BGR (%) |
21-23 Cover AHA (%)
24-26 Cover ASC (%)
27-29 Cover ETR (%)
30-32 Cover PVI (%)
33-35 Cover BCU (%)
36-38 Cover PAR (%)
39-1 Cover PST (%)
h2-44 Cover CSC (%)
h5-47 Cover BHI (%)
48-50 Cover BDA (%)

51-53 Cover LCO (%)
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Woodward Plant Cover Format (cont.)

Column Information
54-56 Cover other herbs (%)
57-59 Cover perennial grass total (%)
60-62 Cover annual grass total (%)
63-65 Cover perennial forb total (%)
66-68 Cover annual forb total (%)
69-71 Cover AF1 (%)
72-74 Cover RTR (%)
75-77 Cover other shrubs (%)

78-80 Cover shrubs total (%)

*
~/The three-letter plant codes used in this format match the original
data description, rather than the codes found in Appendix IIT.



-.70_

C. Ablotic Data

Akron Weather Format

Column Information

1-6 Year, month, day

7 Blank

8-10 Max temperature

1" Blank

12-14 Min temperature

15 Blank

16-20 Average wind velocity (for example, 09.30)
21 Blank

22-23 Relative humidity: 00 = 100

24 Blank

25-29 Headquarter rain (for example, 01.50)
30 Blank

31-35 South rain (for example, 00.70)

36 Blank

37-38 Form of precipitation

39 Blank

Lo-41 Form of precipitation

42-80 Blank
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Fi3
Akron Percent Avallable Soil Water Format

Column Information

1-6 _ Year, month, day

7-8 Pasture number

9 Blank

10-13 Available water (%) at 0-6 inches depth (for example,
02.7)

14 Blank

15-18 Avalilable water (%) at 6-12 inches depth

19 Blank

20-23 Available water (%) at 12-18 inches depth

24 Blank

25-28 Available water (%) at 18-24 inches depth

29 Blank

30-33 Available water (%) at 24-36 inches depth

34 Blank

35-38 Available water (%) at 36-48 inches depth

39 Blank

4o-43 Available water (%) at 54-66 inches depth

L4-80 Blank

*
The apparently missing increment from 48-54 inches is as the data
appear on the original data forms.



-72~

Hays Temperature Format

Column information

-2 HA (Hays)

3 T (temperature)

4-5 Year

6-7 Month

8-1 Temperature

12-13 Month

14-17 Temperature

18-77 Continuation of the above
78-80 Blank
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Hays Precipitation Format

Column Information

1-2 HA (Hays)

3 P (precipitation)

4-5 Year

6-7 Month

8-11 Precipitation

12-13 Month

14-17 Precipitation

18-77 Continuation of the above

78-80

Blank
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Hays Evaporation Format

Column Information

1-2 HA (Hays)

3 E (evaporation)

4-5 Year

6-7 Month

8-12 Evaporation

13-14 Month

15-19 Evaporation

20-54 Continuation of the above

Blank
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Hays Wind Format

Column Information

1-2 HA (Hays)

3 W (wind)

4-5 Year

6-7 Month

8-11 Wind

12-13 Month

14-17 Wind

18-47 Continuation of the above

48-80 Blank
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Mandan Temperature Format, 1914-1970

Column Information
1-2 MA (Mandan)
3 T (temperature)
4-5 Year
6-7 Month
8-12 Maximum temperature
13-17 Minimum temperature
18-19 Month
- 20-24 Max
25-29 Min
30-31 Month
32-36 Max
37-41 Min
42-43 Month
hy-48 Max
bg-53 Min
54-55 Month
56-60 Max
61-65 Min
66-67 Month
68-72 Max
73-77 Min
78-80 Blank




NOTE:
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Mandan Temperature Format, 1914-1970 (cont.)

2 cards per year - 6 months on each.

For the years 1920-1947 only one temperature is given;
it is the mean.

For the first half of 1948 only one temperature is given;
it is the average.

Minus temperatures are preceded by 9's (for example, -7.1

99.7.1; -9.3 = 909.3).



-78-

Mandan Precipitation Format, 1914-1970

Column Information
1-2 MA (Mandan)

3 P {precipitation)
h-g Year

6-7 Month

8-11 Precipitation (for example, 2.43)
12-13 Month

14-17 Precipitation
18-13 Month

20-23 Precipttation
24-25 Month

26-29 Precipitation
30-3 Month

32-35 Precipitation
36-37 Month

38-i Precipitation
42-43 Month

by-57 Precipitation
48-49 Month

50-53 Precipitation
54-55 Month

56-59 Precipitation
60-61 Month

62-65 Precipitation
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Mandan Precipitation Format (cont.)

Column Information
66-67 Month

68-71 Precipitation

72-73 Month

74-77 Precipitation

78-80 Blank

NOTE: 1. Traces punched as 0.00; missing data left blank.
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Mandan Humidity Format, 1919-1938

Column Information
1-2 MA (Mandan)

3 H (humidity)

4-5 Year

6-7 Month

8-15 Humidity (for example, 78 66 50)
16-17 Month

18-25 Humidity

26-27 Month

28-35 Humidity

36-37 Month

38-45 Humidity

be-47 Month

48-55 Humidity

56-57 Month

58-65 Humidity

66-70 Blank

NOTE: 1. 2 cards per year - 6 months on each.
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Mandan Evaporation Format, 1939-1969

Column Information
1-2 MA (Mandan)

3 E (evaporation)
4-5 Year

6-7 Month (Apr)
8-1t Evaporation
12-13 Month (May)
14-17 Evaporation
18~19 Month (Jun)
20-23 Evaporation
24-25 Month (Jul)
26-29 Evaporation
30-31 Month (Aug)
32-35 Evaporation
36-37 Month {Sep)
38-41 Evaporation

42-80 Blank




-82-

Mandan Wind Format, 1919-1938

Column Information
1-2 MA (Mandan)

3 W (wind)

4-5 Year

6-7 Month

8-11 Wind

12-13 Month

14-17 Wind

18-19 Month

20-23 Wind

24-25 Month

26-29 Wind

30-77 Continuation of the above

78-80 Blank
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Mandan Wind Format, 1939-1969

Column Information
1-2 MA (Mandan)
3 W (wind)
4-5 Year

67 Month
8-11 Wind
12-13 Month
14-17 Wind
18-19 Month
20-23 Wind
24-25 Month
26-29 Wind
30-31 Month
32-35 Wind
36-37 Month
38-41 Wind
h2-43 . Month
by-4y7 Wind
48-80 Blank

NOTE: 1. 9999 mean data are included in following total.
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Mandan Percent Soil Water Format, 1917-1954

Column Information
1-2 Year

3 Blank

4-¢ Pasture size
7 Blank

8 Type of pasture: G (grazed) or I (Isolation transect)
9 Blank

10-11 o Day

12-13 Month

14 Blank

15-18 Depth 1

19 Blank

20-23 Depth 2

24 élank

25-28 Depth 3

29 Blank

30-33 Depth 4

34 Blank

35-38 Depth 5

39 Blank

Lo-43 Depth 6
44-80 Blank

NOTE: 1. All empty columns programmed for digits are filled with zeros
except for depths which were not recorded; these are left bilank.

2. There are no data for 1923,

3. 1943 was not punched; there are only readings on the north and
south of a snow fence - no dates or type or size of pasture.
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Manyberries and High River Temperature Format

Column Information
1-2 HR (High River) or MB (Manyberries)
3 T (temperature)

4-5 Year

6-7 Month

8-12 Maximum temperature

13-17 Minimum temperature

18-19 Month

20-24 Max

25-29 Min

30-77 Continuation of the above
78-80 Blank

NOTE:

1.

2 cards In one year.



Manyberries and Claresholm Total Precipitation Format

Column Information

1-2 CL (Claresholm) or MB (Manyberries)
3 P (precipitation)

4-5 Year

6-7 Month

8-11 Precipitation

12-13 Month

14-17 Precipitation

18-77 Continuation of the above

78-80

Blank
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*
Lethbridge Wind Mean Speed Formatél

Column Information
1-2 LE (Lethbridge)
3 W {wind)
4-5 Year
~6-7 Month
8-11 Wind
12-13 Month
14-17 Wind
18-77 Continuation of the above
78-80 Blank

L These data are used for Manyberries and Stavely.
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Lethbridge Wind Greatest in 24 Hours Formatf/
Column Information
1-2 LE (Lethbridge)

3 W (wind)

4-5 Year

6-7 Month

8-9 Wind

10-11 Day

12-13 Month

14-15 Wind

16-17 Day

18-77 Continuation of the above
78-80 Blank

*
Y These data are used for Manyberries and Stavely,
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Lethbridge Total Hours of Wind Formatf/
Column Information
1-2 LE {Lethbridge)

3 W (wind)

4-5 Year

6-7 Month

8-10 Wind

11-12 Month

13-15 Wind

16-65 Continuation of the above
66-80 Blank

*/

— These data are used for Manyberries and Stavely.
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Miles City Precipitation Format, 1930-1971

Column Information
1-2 MC (Miles City)

3 P (precipitation)
4-5 Year

6-7 Month

8-9 Day

10-13 Precipitation
14-15 Day

16-19 Precipitation
20-79 Continuation of the above
80 Blank

NOTE: 1. Traces were not punched.
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4

Miles City Humidity Format, 1960-1971, 1930-1948

Column Information

1-2 MC (Miles Clty)

3 H {(humidity)

4-5 Year

6-7 Month

8-18 Humidity (for example, for 1960-1971, 87 81 68 69; for
1930-1948, 88 74 84)

19-20 Month

21-31 Humidity

32-70 Continuation of the above

71-80 Blank

NOTE: 1. 3 cards per year - Jan-May on first, June-Oct on second, and

Nov-~Dec on third,
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Miles City Wind Format, 1930-1971

Column Information

1-2 MC (Miles City)

3 W {wind)

4-5 Year

6-7 Month

8-1n Wind

12-13 Month

14-17 Wind

18-77 Continuation of the above

78-80

Blank
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Miles City Temperature Format, 1930-1971

Column Information
1-2 MC (MIles City)

3 T (temperature)

4-5 Year

6-7 Month

8-9 Day

10-12 Maximum temperature
13-15 Minimum temperature
16-17 Day

18-20 Max

21-23 Min

24-79 Continuation of the above
80 Blank

NOTE: 1. Minus temperatures are preceded by 9's,
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Nunn Temperature Format

Column Information

1-2 Station abbreviation; CP {CPER, Central Plains
: Experimental Range) or CH (Cheyenne)

3 T (temperature)

4-5 Year

6-7 Month 1

8-9 Maximum temperature average F2.0

10-11 Minimum temperature F2.0

12-13 Month 2

14-77 ' Continuation of the above

78-80 Blank

NOTE: 1. If only one temperature is given for a month, it is the mean.
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Nunn Precipitation Formatfj
Column Information
1-2 CP (CPER)
3 P (precipitation)
4-5 Year
6-7 Month
8-11 Precipitation (for example, 1.02)
12-13 Month
14-17 Precipitation
18-77 Continuation of the above
78-80 Blank

*/
— Data are from CPER.
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Archer Evaporation Format, 19#9-1965:/

Column Information

1-2 AR (Archer)

3 E (evaporation)

4-5 Year

6-7 Month

8-12 Evaporation (for example, 03.90)
13-14 Month

15-19 Evaporation

20-54 Continuation of the above

55-80 Blank

s
"

= These data are used for Nunn.
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.Archer Humidity Format, 1938-1948i/
Column Information
1-2 AR (Archer)
3 H (humidity)
4-5 Year
6-7 Month
8-18 Humidity (for example, 66 53 63 47)
19-20 Month
21-31 Humidity
32-70 Continuation of the above
71-80 Blank

bl
"

—/ These data are used for Nunn.

NOTE: 1. 3 cards per year.
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Archer Wind Formatf/
Column tnformation
1338-1948
1-2 AR (Archer)
3 W (wind)
4-g Year
6-7 Month
8-11 Wind (for example, 16.0 mph)
12-13 Month
14-17 Wind
- 18-77 Continuation of the above
78-80 Blank
1949-1965
1-2 AR (Archer)
3 W (wind)
4-5 Year
6-7 Month
8-12 Wind (for example, 2601 miles per mon t h)
13-14 Month
15-19 Wind
20-47 Continuation of the above
48-80 Blank

4 These data are used for Nunn.

NOTE: 1. 2 cards per year.
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Scottsbluff Temperature Format

Column Information
1-2 M (Mitchell)

3 T (temperature)

4-5 Year

6-7 Month

8-17 Max, min temperature (for example, 032.5007.3)
18-1¢ Month

20-29 Max, min temperature

30-77 Continuation of the above
78-80 Blank

NOTE: 1. 2 cards per year.
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Scottsbluff Precipitation Format

Column Information

1-2 Ml (Mltchell)

3 P (precipltation)

4-5 Year

6-7 Month

8-11 Precipitation (for example, 1.02)
12-13 Month

14-17 Precipitation

18-77 Continuation of the above

78-80 Blank |




-101-

Scottsbiuff Evaporation Format

Column Information

1-2 Ml (Mitchell)

3 E (evaporation)

4-5 Year

6-7 Month

8-12 Evaporation (for example, 07.22)
13-14 Mon th

15-19 Evaporation

18-54 Continuation of the above

55-80 Blank
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Scottsbluff Wind Format

Column Information

1-2 Ml (Mitchell)

3 W (wind)

4-5 Year

6-7 Month

8-11 Wind (for example, 5540)
12-13 Month

14-17 Wind

18-47 Continuation of the above

L8-80 Blank
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Stavely Weather Format

NOTE: Stavely used High River temperature,

Claresholm precipitation,
and Lethbridge wind.
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Woodward Temperature Format, 1939-1971

Column Information
1 W0 (Woodward)

2 T (temperature)

3-4 Year

5-6 Month

7-8 Day

9-11 Maximum temperature
12-14 Minimum temperature
15-16 Day

17-19 Max

20-22 Min

23-78 Continuation of the above
79-80 Blank

NOTE: Minus temperatures are preceded by 9's.
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Woodward Precipitation Format, 1939-1971

Column Information

1-2 W0 (Woodward)

3-4 Year

5-6 Month

7-8 Day

9-12 Precipitation

13-14 Day

15-18 Precipitation

19-78 Continuation of the above

79-80 Blank
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Woodward Evaporation Format, 1941-1970

Column Information
1 W0 (Woodward)

2 E (evaporation)
3-4 Year

5-6 Month

7-8 Day

9-11 Evaporation

12-13 Day

14-16 Evaporation

17-76 Continuation of the above
77-80 Blank

NOTE: 1. |If no data, leave blank.

2. If data on several days are summed up on one following data,
use 0.99 for those days.
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Woodward Wind Format, 1940-1970

Column Information
1 W0 (Woodward)

2 W (wind)

3-4 Year

5-6 Month

7-8 Day

9-11 Wind

12-13 Day

14-16 Wind

15-76 Continuation of the above
77-80 Blank

NOTE: 1. If no data given, leave blank.

2. |If data from several days are summed up on one date, use
939 on those days.
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APPENDIX IIT

MASTER SPECIES PLANT LIST

Field descriptor key
Column 1: Scientific name
Column 2: Plant number (this list only)
Column 3: Season type
P - perennial

C - cool season
B - biennial
W - warm season
A - annual
Column 4: Plant type
GR - grass

GL -~ grass-like

SH - shrub
f0 - forb
HH =~ half-shrub

Column 5: Abbreviations used (alphabetized by abbreviation)



b 1
ACTAEA ARGUTA
ACONITUM COLUMB]ANUM
ACHILLEA LANULOSA
AGROSTIS ALBA
AGROPYRON DASYSTACHYUM
AGROPYRON CRISTATUM
AGROPYRON ELONGATUM
AGROSTIS EXARATA
AGOSERIS GLAUCA
AGROPYRON INTERMEDIUM
AGRUPYRON INERME
AGOSERIS LACINIATA
AGOSERIS
AGRUPYRON PUNGENS
AGRUPYRON REFPENS
AGROPYRON RIPARIUM
AGROPYRON
AGROSTIS
AGHUPYRON SMITHII
AGRUPYRON SPICATUM
AGRUPYRON SUBSECUNDUM
AGRUPYRON TENERUM
AGRUPYRON TRACHYCAULUM
AGKUPYRON TKICHOPHORUM
AGASTACHE URTICIFOLIA
ALLIONIA DIFFUSIA
ALLIONIA LINEAR]S
ALLIONIA
ALL JUM
ALLIUM NUTTALLI
ALLIUM TEXTILE
AMELANCHER ALNIFOLIA
AMAKANTHUS
AMBROSIA
AMBROSIA MEDIA
AMBHROSIA PSILOSTACHYA
AMARANTHUS RETKOFLEX
ANTENNARIA APRICA
ANTENNARIA DIMORPHA
ANDROSACE
ANGELICA
ANDROPOGOUN HALLII
ANDROSACE OCCIDENTALILS
ANTENNARIA ROSEA
ANDROPOGON SCOPARIUS
ANDROSACE SEPTENTRIONALIS
ANTENNARIA SPI.
ANTENNARIA
APLOPAPPUS
APLOPAPPUS SPINULOSA
AWUILEGIA COERULEA
ARABIS
ARTEMISIA CANA
ARENARIA CONGESTA
ARABIS DIVARCAKFA
ARTEMISIA DRACUNCULOIDES
ARABIS DRUMMONDI
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601 Fu
Vo2 ro
003PwWFO
004PCGR
005PCOR
Co6PCLR
VO7PLCOR
¢08 oOR
009 FO
010PCGR
GlIPCOR
Uig fO
013 FO
014PCOR
015FCOR
0lerCoRr
017PCGR
018 OGR
019PCLR
020PC6R
0z1PCuR
022PCOR
023PCGR
024PCGR
025 FO
626 FU
027 FO
ues FoO
uee  Fo
G30PCFO
031PCFQ
032 SH
¢33 FfoO
034 FO
G35 FoO
V30PWF O
037 FO
638 FoO
039P FOQ
040 FO
04l O
UacPwOR
V43 FQ
044 FO
G4SPWGR
046 FO
047 FO
V48 FO
049 FO
050 FO
051 FoO
U2 FO
453 5Sh
Ub4 FO
UsS FO
US6PWHH
057 FO

ACAR
ACCU
ACLA
AGAL
AGUA
AGCK
AGEL
AOGLE X
AGGL
AGIN
AGINZ
AGLA
AGOSE
AGPU
AGRE
AGRI
AGRUP
AGRUS
AGSM
AGSH
AGSU
AGTR
AGTKE
AGTHS
AGUHK
ALV
ALLL
ALLIV
ALLIvV
ALNU
ALTE
AMAL
AMARA
AMBHRU
AMME
AMPS
AMRE
ANAP
ANDI
ANDRU
ANGEL
ANHA
ANQC
ANRO
ANSC
ANSE
ANSP
ANTEN
APL OP
APSP
AGCO
ARAD L
ARCA
ARCU
ARD I
ARUK
AKDKc
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ARENARIA — 7 = - I 058 FO ARENA
ARTEMISIA FILIFOLIA 059PWSH ARF I
ARTEMISIA FRIGIDA 060PWHH AKRFR
ARGEMONE U6l FO amrGEm
AKGEMONE INTEKMEDIA G062 FO ARIN
ARISTIDA 063 GR ARISI
ARABIS LEMMONI]I 664 FOQ ARLE
ARISTIDA LONGISETA L. e - . DOSPNOR ARLQ
ARTEMISIA LUDOVICIANA 066PWHH ARLU
ARNICA 067 FO ARNIC
ARTEMISIA NOVA 068 5SH ARNU
ARABIS NUTTALLI] 069 FO ARNY
ARISTIDA PURPUREA 070 OR ARPU
ARTEMISIA. 071 SH AKRTEM
ARTEMISIA TRIDENTATA 072 Sh ARTR
ARCTOSTAPHYLOS yUVA=URS] 073 HH ARUV
ASTRAGALUS BISUCLATUS 074PCFO ASHEI
ASTER CANESCENS 0758 FO ASCA
ASTER CHILENSIS G676 FO ASCH
ASTER CONCENS 077 FO AScCu
ASTHRAGALUS DASYGLOTTIS 078 FO aSpa
ASTHAGALUS UIVERSIFOLIUS 079 FO ASDI
ASTER ERICOIDES 080 FO ASER
ASTER FOLIACEUS 081 FO ASFU
ASTRAGALUS GILENSIS 082 FO asGl
ASTHRAGALUS GRACILIS OB3PCFO ASGK
ASCLERPIAS HALLIJ 084 FU aSHA
ASTRAGALUS JUNCFUS 085 FuU ASuu
ASTRAGALUS MICIQOLUBUS 086 FO aSMI
ASTRAGALUS MISSQURIENSIS UBTPCFO ASMIC
ASTRAGALUS MISER 088 FO AasSMi g
ASTHAGALUS MOLLISSIMUS 089PCFO ASMU
ASTER MULTIFLORYS 090 FOU ASMU
ASTRAGALUS FPECTINATUS 091PCFO ASPE
ASTRAGALUS PURSHI[ 092 FO aASPU
ASTRAGALUS SERICOLEUCUS 093rPCFQ ASSE
ASTRAGALUS SPATULATUS 094 FOQ ASSP
ASTRAGALUS STRIATUS U9SrCFQ ASS?
ASTER TANACTIFOLIA 096PCFO ASTA
ASTER 097 FOU ASTek
ASTRAGALUS 098 FQ ASTKA
ASTRAGALUS UTAHENSIS 099 FO asut
ASTER VISCOSA 100 FO Asvi
ASTRAGALUS VISCuSA 101 FOQ asvic
ATRIPLEX ARGENTEA 102AWFU ATAR
ATRIPLEX CANESCENS 103PWSH ATCA
ATRIPLEX CONFERTIFOLIA 104 SH ATCU
ATRIPLEX NUTTALLII LOSPWSH ATNU
ATRIPLEX POWELLT] 106 FO aTpPo
ATRIPLEX 107 SH ATRIF
BALSAMORMIZA HISPIUULA 108 FO BAHI
BAHIA 109 FO baria
EALSAMORHIZA 110 FU BALSA
BALSAMORHIZA MACROUPHYLLA 111 FO BAMA
BAHIA OPPOSITIFQLIA 112 FO paor
BALSAMORHIZA SAGITTATA 113 FO BASA

BOUTELOUA CURTIPENDULA 114PwWGR pOCU
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BOUTELOUA GRACILIS
BOUTELQUA HIRSUTA

BROMUS ANOMALUS

BROMUS CARINATUS

BROMYS CILATUS

HROMUS INERMIS

BROMUS JUAPONIUS

BROMUS MARGINATUS
BRODIAEA

BROMUS

BROMUS POLYANTHUYS

BROMUS SECAL INUS

BUCHLOE ODACHTYLOILES
HROMUS TECTOREM
CASTILLEJA CHROMOSA
CAREX ELEOUCHARILS

CAREX FILIFOLIA —
CAREX GEYERI

CALAMOVILFA GIGANTEA
CAREX HELIOPHILA

CAREX HOODII
CALAMAGROSTI]S

CASTILLEJA LINARIAEFOLIA
CALAMOVILFA LONGIFOLIA
CALOCHORTUS

CALTHA

CAMEL INA

CAMELINA MICROCARFA
CALUCHORTUS NUTTALLII
CAMPANULA PETIOLATA
CAKEX PENNSYLVANICA
CAREX _ _

CAMFANULA ROTUNDIFOLILA
CASTILLEJA SEPTENTRIONALIS
CAREX STENOPHYLLA
CASTILLEUA

CEANOTHUS FENDLERI
CERCOCARPUS MONTANUS
CENTUNCULUS

CENCHRUS PAUCIFLORUS
CERASTIUM

CHENOPODIUM ALBUM
CHENQPODIUM

CHAENACTIS HUMILIS
CHEYSOTHAMNUS LANCEOLATUS
CRENOFODIUM LEPTOPHYLLUM
CHRYSOTHAMNUS NAUSEOSUS
CHENOPODIUM PRATERICOLA
CHRYSOTHAMNUS

CHORISPOKA TENELLA
CHLORIS VERTICILLATA
CHRYSOPSIS VILLOSA
CHRYSOTHAMNUS VISCIDIFLORUS
CIRSIUM

CIRSIUM UNDULATUM
CLAYTONIA
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L15PWOKR
116PWOK
117 OR
118 OR
119 @GR
L20PCGH
121 ACGR
l22 OR
123 roO
124 OR
125 0GR
126 .. GR
L28PWGR
127AC0OR
129 FOQ
130PCGL
131PCoL
132 oL
133 Ow
134PCGL
135 6L
136 OGR
137 FoO
138PWER
139 Fu
140 FoO
141 FO
142 FO
143 FOQ
lag 9
145PC6L
146 oL
147 FO
lag FoO
149 oL
150 F0
151 sH
152 SH
153 FoO
154 OGR
155 Fo
156ANWFO
157 FQ
198 FoO
159 SH
l60AwWFQ
161PwWSH
l62 +Q
163 5Sn
164 FQ
165 OGR
l66 Fo
le?7 SH
168 FQ
169PWFQ
170 FoO

5 |
BUGK
BUH1
HRAN
HKCA
BRCE
BRIN
BRJA
BRMA
BRODI
BROMU
BRPO
BHSE
BUDA
BRTL
CACH
CAtl
CAF 1l
CAGE
CAGL
CAHL
CAHU
CALAM
Cacl
CALUV
CaLoc
CAaLTH
CAMEL
CAMI
CANU
CAPL
CAPEC
CARLA
CARUV
CASLE
CAST
CAST
CEFLE
CEMU
CENTU
CEPA
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CLAYTONIA LANCEQLATA
CLEOME SERRULATA
CONYZA CANADENSIS
CUGSWELLIA FOEN]CULACEA
COGSWELLIA

COLLOMIA LINEARIS
COLLINSIA

COLLOMIA

COGSWELLIA ORIENTALE
COLLINSIA PARVIFLOURA
CORDYLANTHUS

CULLOMIA TENELLA
COMANDRA UMBELLATA
CREPIS ACUMINATA
CRYPTANTHA CIRCUMCISSA
CRYPTANTHA CRASSISEPALS
CREPIS

CRYFPTANTHA FENDLERI
CHYPTANTHA JAMESII
CRYPTANTHA MINIMA
CKEPIS MODOCENS[S
CROTON

CROTON TEXENSIS
CRYPTANTHA THRYSIFLOURA
CRUCIFERAE

CRYPTANTHA

cuscutA
CYMUPTERUS ACAULIS
CYMOPTERUS DUCHENENSIS
CYMUPTERUS
CYNUGLOSSIUM OFFICINALE
CYPERUS SCHWENITZI1
DANTHONIA CALIFGQGRNICA
OACTYLIS GLOMEKATA
DANTHONIA PARRY]
DELPHINIUM BARBEY]
DESCHAMPSIA CAESPITUSA
DELFHINIUM

DELPHINIUM NELSON]
DESCUKIANILA RICHARDSON] |
DICROFHYLLUM MARG]INATUM
DISTICHLIS SPICATA
DISTICHLIS STRICTA
OONUIA INTERMEDIA

DRABA

DRABA NEMOROSA

DRABA NUTTALLII
DYSSODIA PAPPOSA
ECHINACEA ANGUSTIFOLIA
ECHINACEA

ELYMUS CANADENS[S
ELYMUS GLAUCUS

ELYMUS VIKGINICUS
EPILUBIUM ANGUSTIFOL IUM
EPILOBIUM
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EPILOBIUM PANICULATUM
EQUISE TUM

ERTOGONUM ANNUUM
ERYSIMUM ASPERUM
ERIGERON BELLIVIASTRUM
ERIGERON CANADENSIS
ERAGROSTIS CILIANENSIS
ERAGROSTIS CURTIPEDICELLATA
ERAGROST1S CURVULA
ERIGERON EATONI
ERIUGONUM EFFUSION
ERIGERON FLAGELLARIS
ER1UGONUM HERACLEOIDES
ERIGERON

ERIOGONUM

ERIOGONUM MICROTHEC]UM
ERIGERON PUMULUS
ERKTOGONUM RACEMQSUM
ERAGROSTIS SECUNDIFLORA
ERAGROSTIS SESSILISPICA
ERAGROSTIS SPECTABILIS
ERIGERON SPECIOSUS
ERIGERON SPATULATUS
ERIGERON SUBTRINERVIS
ERAGROSTIS TRICHODES
ERIUGONUM UMBELLATUM
ERYSIMUM WHEELERI
EUPHORBIA GEYERI
EUPHORBIA GLYPTQSPERMA
EURUTIA LANATA
EUPHORBIA MARGINATA
EUPHORBIA MISSURICA
EUPHOKBIA PECTINATA
EUPHOKBIA

EUPHORBIA SERPENS
EUPHOKBIA STRICTA
EVOLVULUS NUTALL IANUS
EVOLVULUS
EVOLVULUS PILUSUS

EVAX FROLIFERA

FESTUCA IDAHOENSIS
FESTUCA OCTOFLORA
FESTUCA OVINA

FESTUCA SCABRELLA
FESTUCA

FRAGARIA

FRANSERIA

FRAGARIA BACTEATA
FRANSERIA DISCOLOR
FRASERA SPECIO0SA
GAILLARDIA ARISTATA
GALIUM BIFOLIUM

GALIUM BOREALE

GAURA COCCINEA
GAYUPHYTUM RAMOSISSIMUM
GENTIANA AFFINEA
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GENTIANA AMARELLA
GERANIUM FREMONTI
GERANIUM

GERANIUM RICHARDSONI]
GEUM TRIFLORUM

GIL1IA LAXIFLORA
GNAPHAL TUM

GKRINDELIA SQGUAKROSA
GUTIERREZIA SARATHRAEL
GUTIERREZIA

HACKELIA FLORIBUNDA
HEL 1ANTHUS ANNUYUS
HEDEOMA CAMPORUM
HEDEOMA HISPIDA
HELENIUM HOORSI]
HERACLEUM LANATUM

HEL IANTHUS

HELIANTHUS PETIOLARIS
HEL IANTHELLA UNIFLORA
HIERACIUM CYNOGLOSSUIDES
HURUDEUM JUBATUM
HOLUDISCUS MICROPHYLLUS
HOKVDEUM PUSILLUM
HORDEUM B
HYMENOXYS ACAULIS
HYOROPHYLLUM CARPITATUM
HYMENOPAPPUS FLLIFOLIA
HYMENOXYS FILIFOLIUS
HYMENOXYS

HYMENOPAPPUS TENUIFOLIUS
ILIAMNA RIVULAKRIS
IPUMOPSTS AGGHREGATA
IFOMOEA LEPTOPHYLLA
IPOMOPSIS LINEARIS
1POMOEA

IPOMOPSIS

IRIS MISSOURIENSIS

IVA AXILLARIS

JUNCUS BALTICUS
JUNIPERUS COMMUNIS
JUNCUS

KOCH1A AMERICANA
KOELERIA CRISTATA
KOCHIA SCOPARIA
LACTUCA

LAPPULA FLORIBUNDA
LATHYRUS 1CANUS
LATHYRUS LANZWERTII

LATHYRUS LEUCANTHUS 7

LAPrULA OCCIDENTALIS
LATRYRUS PAUCIFLORUS
LATHYRUS POLYMORPHUS
LAFPPULA REDOWSK]
LEPIDIUM DENSIFLORUM
LAPPRUL A

LACINARIA PUNCTATA
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LACTUCA SCARIOLA
LATHYRUS
LEPIDIUM APELATUM
LESGUERELLA ARGENTIA
LEPTOLOMA COGNATUM
LESQUERELLA LUDOVICIANA
LEUCOCRINUM MONTANUM
LEPIDIUM
LEPTODACTYLON PUNGENS
LEWISIA PYGMACAEA
LESUUERELLA

- LESQWUERELLA SUBUMBELLATA

LEONTODON TARAXACUM
LEUCOCRINUM

LEPIDIUM VIRGINICUM
LINUM ARISTATUM
LIATRUS

LITHOPHRAGMA BULBIFERA
LITHOCARPUS DENSIFLORUS
LINUM FILIFOLIA
LIGUSTICUM FILICINUM
LIGUSTICUM

LINANTHUS HARKNESSI]
LITHOSPERMUM INCISUM
LINUM LEWISII
LITHOSPERMUM LINEARIFOLIUM
L INUM

LITHOPHRAGMA PARVIFLORA
LIGUSTICUM PORTHRI]
LIATRUS PUNCTATUS
LINUM RIGIDUM
LITHOSPERMUM RUVERALE
LINUM SULCATUM
LITHOSPERMUM

LUMATIUM DISSECTUM
LOMATIUM ORIENTALE
LUMATIUM

LOMATIUM TRITERNATUM
LUFPINUS ARGENTEUS
LUPINUS CAEPITOSUS
LUPINUS CAUDATUS
LUPINUS PARVIFLORUS
LUPINUS

LUPINUS PLATTENSIS
LUPINUS PUSILLUS
LUPINUS SERICEUS
LYGODESMIA UUNCEA
LYGODESMIA ROSTKATA
MADIA GLOMERATA
MAMILLARIA

MAHONIA REPENS
MARSILEA
MACHAERANTHERA TAENCITIFOLIUS
MAMILLARIA VIV]rAKA
MELILOTUS ALBA

MELICA BULBOSA
MERTENSIA BREVISTYLA
MENTZELIA DECAPETALA
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MENTENSIA LEONARDI
MIKABILIS LINEARIS

MELICA
MELILOTUS

MEDICAGO LUPULINA
MELILOTUS OFFICINALIS

MERTENSITA

MEDICAGO SATIvaA
MELICA SPECTABILIS
MICROSTERIS
MICROSTERIS GRACILIS

MONOLEPSIS

MICROSTERIS NUTTALLII
MONOLEPSIS NUTTALLIANA
MONARDA PECTINATA
MUHLENBERGIA RICHARDSONIS
MUNROA SQUARROSA
MUHLENBERGIA TORREYI
MUSINEON TRACHYSPEKMUM
MYOSURUS APETALUS
NEMOPHILLIA BREVIFLORA
NEOMAMILLIA MISSQURIENSIS
NEOMAMILLIA

NYCTELEA AM,

OCENUTHERA
CENOTHERA
OENOTHERA
OENOTHERA
OENOTHERA
OENUTHERA
OENOTHERA

ALBICAULIS
ANDINA
CORONUPIFOLIA

NUTTALLII
PALLIDA
SERRULATA

OPUNTIA FRAGILIS
OPUNTIA HUMIFUSA
OPUNTIA POLYACANTHA

OPUNT]A
ORYZOPSIS
ORYZO0PSIS

HENDERSON]
HYMENQIDES

OROGENIA LINEARIFOLIA
ORTHOCARPUS LUTEUS
ORTHOCARPUS TOLMIEI]

OSMORHIZA

OSMURH]I ZA
OSMURK]ZA
OXYTROPIS
OXYTROPIS
OXYTROPIS
OXYTROPIS

0B8TUSA
OCCIDENTALILS
LAMBERTII
SAXIMONTANA
SERICEA

PANICUM CAPILLARE
PACHISTIMA MYRSINITES
PANICUM SCRIBNERIANUM
PASPALUM STRAMINEUM
PANICUM VIRGATUM

PENSTEMON

ALBIDuUS
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PENSTEMON ANGUSTIFOLIUS
FETALOSTEMON CAND1DUS
PENSTEMON CAEPITOSUS
PENSTEMON HUMILIS
PENSTEMON
PETALOSTEMON PURPUREUS
PENSTEMON RYDBERGI1I
PENSTEMON STRICTUS
PETALOSTEMON
PENSTEMON wHIPPLEANUS
PHLOX ANDICOLA

- PRYSARIA AUSTRALIS
PHACELIA HETEROPHYLLA
PHLOUX HOODI1

PHLUX LONGIFOLIA

PHLOX

PHILADELPHUS MICROPHYLLUS
PHLOX MULTIFLORA
PHLEUM PRATENSIS
PHACELTA SERICER
PHYSALIS

PLANTAGO ARISTATA
PLANTAGO ELONGATA
PLANTAGO GR,

PLANTAGO PUKSHI]

FUA

POLYGALA ALBA

POA AMPLA

POA ARACHNIFERA
POLYGONUM AVICULARE
POLYGONUM BISTORTOIDES
FOLYGONUM BUXIFORME
POA CANBYI

PUA COMPRESSA

POA CURTA

POLYGONUM DOUGLASII
POLYGONUM ERECTUM

PUA FENDLERIANA
POLEMONIUM FOLIOSISSIUM
POTENTILLA FRUTICOSA
FOTENTILLA GLANDULOSA
POTENTILLA GRACILIS
POA LONGILIGULA
FOLYGONUM

POA NEVADENSIS
PORTULACA OLEROCEA

POA PRATENSIS
PORTULACA

POA SECUNDA

FOTENTILLA

POPULUS TREMULO]DES
PRUNUS ANGUSTIFOLIA
PRUNUS MELANOCARPA
PSORALEA ARGOPHYLLA
PSORALEA ESCULENTA
PSORALEA LANCEOLATA
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PSORALEA
PSORALEA TENUIFLORA
PURSHIA TRIDENTATA
RATIBIDA COLUMNARIS
RANUNCULUS CYMBaLARIA
RANUNCULUS JOVIs
RANUNCULUS
RANUNCULUS PEDATIFIDUS
RADICULA SINUATA
ReEDF IELDIA FLEXUOQSA
KHUS TRILUBATA
R1BES
RUOK1FPPA OBTUSA
ROSA
ROSA wWOODSII
RUMEX CRISPUS
RUME X
RUDBECKIA OCCIDENTALIS
RUBUS PARVIFLOKUS
RUMEX VENOSUS
SALSOLA KALIL
SAL LX
SALSOLA
SALSOLA PESTIFER
SAMBUCUS KACEMUSA MICROBOTKYS
SARCOBATUS VERMICULATUS
SCUTELLARIA BRITTONI
SCHEDONNARDUS
SCIRPUS
SCROPHULARIA LANCEOLATA
SCHEDONNARDUS PANICULATUS
SENECIO AREMOPHILUS
SENECIO CROCATUS
SEDUM
SENECIO INTEGERRIMUS
SENECIO MUTABILIS
SENECIO
SENECTIO RIDDELLII
SENECIO SERRA
SEDUM STENOPETALUM
SENECIO TRIDENTICULATUS
SENECIO UINTAHENSIS
SISYMBRIUM ALTiSSIMUM
SITANION HYSTRI x
SILENE
SILENE MONTANA
SIDALCEA NEOMEX]CANA
SISYMBRIUM
SMILACINA
SMILACINA RACEMOSA
SMILACINA STELLATA
SOPHIA INCISA
SOLANUM
SOL1DAGO
SULIDAGO MISSQURIENSIS
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SOLIDAGO NANA
SURGHASTRUM NUTANS
SOLIDAGO PETRADGRIA
SULIDAGO PULCHERRIMA
SOLIDAGO RIGIDA
SOLANUM ROSTRATUM
SORBUS SCOPUL INA
SOPHORA SERICEA
SPOROBOLUS AIROIDES
SPOROBOLUS ASPER
SPHAERALCEA COCCINEA
SPOKOBOLUS CRYPTANDRUS
SPHAERALCEA
SPOKOBOLUS NEGLECTUS
SPOROBOLUS |
SPOROBOLUS SOBOLIFERA
STANLEYA ARCUATA
STIPA COMATA
STIPA COLUMBIANA
STIPA
STELLARIA JAMESIANA
STIPA LETTERMANI
STIPA SPARTEA
STIPA VIRIDULA
SYMPHORICARPOS
SYMPHORICARPOS OCCIDENTALIS
SYMPHORICARPOS OREOPHILUS
TARAXICUM OFF ICINALE
TALINUM PARVIFLORUM
TAKAXICUM
TETRADYMIA CANESCENS
THELESPERMA AMBIQUA

B Sl e . o m o, e ee e i e o

THELESPERMA

THALICTRUM FENDLERI
TRELESPERMA GRACILE
THELESPERMA INTERMEDIA
THELESPERMA MEGAPOTAMICUM
THERMOPSIS MONTANA
THELESPERMA TRIFIDUM
TITHYMALUS ARKANSANUS
TITHYMALUS

TOWNSENDIA EXSCAPA
TOWNSENDIA GRANODIFLORA
TOWNSENDIA
TRAUESCANT]I A
TRAGOPOGON :
TRADESCANTIA 8RACTEATA
TRAGOPOGON DUBIUS
TRIFOLIUM GYMNOCARPON
TRIFOLIUM

TRADESCANTIA OCCIDENTALIS
TRAGOPOGUN PRATENSIS
TRIFLASIS PURPURLEA
TRISETUM SPICATUM
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UMBELLIFERAE

URTICA GRACILIS.
VALERIANA EDULIS
VALERIANA OCCIDENTALIS
VERHBENA BRACTEQSA
VIOLA ADUNCA

VICIA AMERICANA

VICIA AMERICANA OREGANA
VICIA AMERICANA TRUNCATA
VIOLA LINGUAEFOLIA
VIGUIERA MULTIFLORA
VIOLA NUTTALLII

VIGLA

. YUCCA GLAUCA

ZYGADENUS

ZYGADENUS GRAMINEUS
ZYGADENUS. . PANICULATUS
ANNUALS

ANNUAL GRASSES

BARE SOIL

LICHEN

LITTER

MOSS

MUSTARD

OTHER FORBS AND GRASSES
OTHER FORBS AND SHRUBS
OTHER GRASSES

OTHER SHRUBS

TOTAL ANNUAL FORBS
TOTAL ANNUAL GRASS
TOTAL PERENNIAL FORBS
TOTAL PERENNIAL GRASS
TOTAL SHRUBS

UNKNOWN

UNKNOWN ANNUAL FORY
UNKNOWN FORGB

UNKNOWN GRASS

UNKNOWN PERINNIAL FORSH
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