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INTRODUCTION

This Technical Reference contains the rangeland inventory and monitoring techniques
historically used in the Bureau since the formation of the Grazing Service: It does not'
include local or regional techmques ‘Where manuals could not be located ‘the best available
documentation was used.

Every effort has been made to accurately transcribe the original manuals. Editing -was limit-
ed to the introductory Editor's Notes in Sections I - XII and XVII - XIX to preserve the
original wording intact. However, Sections XIII - XVI were rewritten for clarity, since .
there was no need to be concerned about preserving an original manuscript.

This technical reference is desngned to be a reference document. It is not intended as an
endorsement of these methods as Bureau-approved procedures.

Many existing case files (allotment and operator files) and district files contain resource
information gathered using procedures that are no longer approved methods. Some of this
data is still being used to determine the grazing preference on public land and the carrying - -
capacity on nonfederal lands. The procedures employed by some of these methods are now -
obscure. Since this resource information is still being used, this document will help to
explain how the data was collected. It also provides instructions on how to collect data for
future comparison. : :

Historical inventory and monitoring data are often useful for making long-term analyses of
trends and ecological change. Although some historical techniques may be considered to be
technically inadequate, the data may still be useful in making general interpretations. '
Knowledge of the intent or purpose of historical methods aids in understanding why previous
range managers managed the range the way they did, and in determining if certain reports,
-e.g., range condition, can be compared to the concepts and reports used today.

It is very important for future reference that any old monitoring and inventory data not be -
disposed of.

If a description in this document does not accurately portray a historical technique, com-
ments and supporting documentation should be sent to the National Applied Resource
Sciences Center (RS-140).
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Editor’s Note: The Rdﬁge Survey procedures were transcribed from the original text from
the Inter-agency Range Survey Committee. The only changes involved the text format.
" The following narrative reflects a writing Style and choice bf lauguage different from many of

today’s commonly accepted standards. To preserve the mtegnty of the ongmal document,
the wording has been left untouched N . . .

~ INSTRUCTIONS
: FOR -
RANGE SURVEYS

As formulated by the Inter-agency Range Survey
Comm1ttee

and adopted by the
‘Western Range Survéy Conference

April 34, 1937

Approved:

John Collier
Commissioner, Bureau of Indian Affalrs

F. R. Carpenter
Director, Division of Grazing

L.C. Gray
Assistant Administrator
- Resettlement Administration

H.H. Bennett
Chief, Soil Conservation Service

F.A. Silcox
Chief, U.S. Forest Service

‘W
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INTERAGENCY
INSTRUCTIONS FOR RANGE SURVEYS

A. Foreword

The purpbse of these instructions is to outline the present policy for the conduct of range -
surveys, and to standardize the methods used to the extent necessary to obtain the desnred
accuracy and umfomuty in results : :

Former instructions are herein revised to include modern procedure and acceptable new

methods that have proved desirable and generally satisfactory. Promlsmg new field practlces
are described in detail.

The instructions provide for the continued use of the reconnaissance method with minor
changes, but also describe the so-called “square-foot density or point observation plot”
method of determining density and composition; fully recogmzmg it as'an acceptable and
optional variation of the reconnaissance method.

" Recognition of the square-foot density method for determining density necessitates a few

other changes in procedure since that method measures density to as nearly as possible true .
ground cover whereas the reconnaissance method in actual practice results in much hlgher
density estlmates

—

It may be generally assumed that these differences in density estimates are later compensated
in final grazing capacity determinations by the use of proportionately different forage acre
requirement standards. For this and similar reasons it becomes desirable in future projects to
drop the “forage acre” as a common unit of measure, except as it is used in computation, and
to summarize project results dlrectly in terms of- grazmg capacity in future tabulations and
graphic presentatlons . : :

It is recognized that each agency may wish to-issue supplementary written instructions to its
field officers, based upon the principles herein outlined, regarding methods not lending
themselves to standardization or requiring the collection of specific data, not provided for in
these instructions, in accordance with the unified procedure.

B. Object

There is an ever present need for the fullest and most accurate, up-to-date information
practical to secure, in connection with the use and administration of the range and related -
resources for such purposes as livestock production, watershed protection, game conserva-
tion, recreation, and other legitimate demands. The closest integration and coordination of
these uses are essential if serious conflicts are to be avoided. As the demands for the various
uses increase conflicts develop, the settlement of which requires accurate information regard-
ing all the factors involved. It is for the purpose of obtaining these basic facts, analyzing the
various problems and from them developing a comprehensive plan for managing the re-

" source, the range surveys are conducted. A completed plan of range management should

’
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- show what the range resource is, its physical condition, its relation to other resources, and
how it may be best utilized, developed, and improved.

The collection of field data and the preparation of management plans, while essential, are of
no greater importance than the training of the men who take part in the work. This activity is
essentially field laboratory work in range management. It involves every phase of invoicing
range resources, studying and analyzing problems, working out solutions, and providing for
the application of thorough-going plans. In view of the recognized need for thoroughly
trained range technicians and administrators, it is essential that training in the conduct of
survey projects be stimulated in every way and adequately provided for.

C. Responsibility

The instructions that follow are set up as minimum standards of requirement. Each agency
may issue such additional instructions as they may find necessary in connection with special-
ized work or projects, provided, however, that such instructions do not alter the minimum
requirements herein described or conflict with the principles herein approved. Each agency
assumes full administrative responsibility for the adequacy and accuracy of the results
obtained.

D. Preliminary Considerations

1. Preparation for Field Work

Before the beginning of field work the responsible surveys man will obtain the necessary
equipment and assemble and review all maps and other available data that will be
needed, including the following:

a. Sufficient number of sets of topographic maps preferably on a scale of 2 inches to
the mile, or aerial contact prints. Aerial photographic maps are preferable when
obtainable. If aerial maps cannot be procured and the available base map is not on
the desired scale, photographic enlargements or reductions may be made. Un-
mounted copies may be used by the examiners for typing in the field. Where maps
of satisfactory accuracy are not available, accurate field maps on a 1- or 2-inch scale
must be prepared, either prior to or in connection with the range survey work.
Minimum control requirements as described on page 8 must be followed in connec-
tion with the field mapping and typing work.

b. Status of land. Where covered by G.L.O. surveys, proper township assemblage of
Land Office surveys for the area to be covered. '

c. Location of known section comers and of as many as possible of such cultural
features as buildings, fences, corrals, roads, trails, driveways, improved water
developments, telephone lines, etc., including locations by special surveys.

d. Names and class of range users, numbers and classes of stock grazed, and allotments
or units used.
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. o e. Table of forage palatability ratings for each class of stock and all important forage
plants, expressed in percentages. Agencies working in the same general localities
should jointly develop and agree on the palatability ratings used.

f.  In connection with the correlation of grazing and other uses of forested lands, the
following information and data should also be obtained to'the extent. that it is
available:

(1) Under timber use, the cut-over lands lands being cut, and lands propnsed to be
cut within 5 years, planted areas and proposed plantations, as well as a timber
type map for field use if available.

(2) The value of each watershed, as for r'nunicipal’water supply, irrigaﬁon or
power; and areas closed to grazing or on which grazing is restricted for the -
urpose of watershed protection. :

(3) Population estimates of important big game species; approximate range; sea-
sonal use of areas; areas of introduced game; plans for handling, developing and
utilizing; boundaries of refuges, present and proposed; and any restrictions on
grazing to prov1de for game. In addition careful notes should be made of the
occurrence of smaller fur-bearing animals, upland bird species; etc., and of the

) means by which grazing can be better correlated with the management and
. ‘ S protection of these forms of w1ldhfe :

-(4) The general recreation plans, public camping grounds, summer home sites, and
other recreational features which might have a bearing on future grazing plans.

(5) On forested lands where fire protection is unusually important, it may be
advisable to determine the areas of greatest fire hazard, general fire-trail plan,
and possibly the fire-control plan. '

. (6) Dataregarding any areas used for experimental purposes.

The above data will be secured from administrative records or from any other reliable.source.
As much of the data as possible should be entered on maps for reference in the field.

Before the party goes into the field, the chief of party should familiarize himself with the area
to be covered, in order that he may be able, upon consultation with his superior officers, to
decide upon the place to start work, the route for covering the area, the location of camp sites,
general conditions, and general phases of present management. -

2. Field Season

Within practical limits the survey should not begin nntil the season is sufﬁcient]y
advanced that there will be a representative growth of forage on the ground. The work
should continue in the fall until grazing or weather conditions prevent accurate classifi-

. cation.
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3. Control for Range Classification

a. Base Maps. A reliable base map is essential. Aerial photographs or recent U.S.
Geological Survey topographic maps are preferable. Timber survey maps or those
prepared by other organizations may serve as a base where they conform to satisfac-
tory accuracy standards.

b. Contrel. In connection with the accurate mapping of vegetation types, it is neces-
sary to have definitely located points on the area being covered in order to properly
tie in the work. Every three sections, and preferably every two, should have an
accurate tie point. If satisfactory Land Office surveys have not been obliterated,
they will serve admirably, provided they have been reconciled to the primary control
and the topographic map. This reconciliation and the establishment of control where
necessary should be done by personnel fully qualified for technical work of that

nature. The project man responsible will decide upon the adequacy of or additional
control needed in each case.

Where mapping or typing is done by triangulation, using U.S.G.S. or C.&G.S. primary
control, it is essential to correlate the triangulation control with G.L.O. comers at a frequency
of one to three corners per township. Approximately nine secondary control points in each
township should be accurately located and marked. A minimum of five secondary control
points per township is considered essential for intensive work. When recent G.L.O. surveys
are being used for control in mapping and typing, the minimum tie requirement should be one
corner per section.

E. Procedure in the Field

1. General Statement

It is impracticable to set up one arbitrary standard to which the field work in every
project should conform. The general character of information obtained should not vary
materially as between projects - it should be consistently accurate and reliable, but the
intensity of the field examination and the amount of detail in the data may vary accord-
ing to the importance and complexity of the grazing and related problems. The Chief of
Party or responsible project man will decide when the proficiency of the men has
reached a point that will assure the examination work being carried on in accordance
with minimum standards of requirement set up.

2. Size, Organization, and Qualifications of Party

Experience has shown that under national forest conditions a party made up of a chief,
three or four temporary or permanent assistants, and one combination cook and camp
mover constitutes the most efficient, economical, and practical organization where the
field work is done intensively. A larger party requires too frequent moving of camp and
too much camp equipment. On the other hand, a crew of less than four field men cannot
be handled with much less outlay for cook and moving equipment than is required for a
party of four or five men. When aerial photographic maps are used, whereby the
detailed typing work is materially speeded up in the field, smaller crews and horseback
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work may prove more satisfactory. In level or undulating country many agencies find
the use of a car saves much valuable time in traveling between sampling plots or reach-
ing advantageous starting points. The accessibility of the country to be covered, the
number of qualified men available, etc., should be considered in determining the size
and make-up of the crew.

_ Individual examiners not working under the direction of a chief of party should have
sufficient training under a qualified man as to enable them to carry on the examination
work in accordance with the standards herein provided for.

3." Chief of Party

~ Where projects are conducted on a party basis, the importance of selecting the best

qualified man available to serve as chief of party deserves repeated emphasis. The

uniformity and quality of the party work.often  importantly depends upon his judgment

and training ability. The position is looked upon as important enough to justify usmg
men up to the $3200 grade where qualified men in that grade are obtamable

The chief of party should be a man of good judgment, thoroughly trained in the technical
work, and with considerable administrative experience. He must be able to handle and
_direct his men and cooperate with local officers and stockmen. He should be experi-
enced in range survey field practices. He will be directly responsible for the conduct of |
the work on the ground, and will be expected to lay out the work of the men in the field,
see that the project plan and field methods are thoroughly understood and followed by
the men, train them to observe and analyze conditions, take measures to secure uniform
results, exercise discipline, keep the data in.proper form so that if necessary it may be
turned over in understandable shape to a successor, order supplies when good business
so directs, and maintain a check on expenditures. He should make a thorough study of
_ range conditions, utilization and management needs on the area as a whole, in order to
be able to participate in the preparation of a comprehensive management plan at the )
completion of the project. At the close of the field season he should direct and aid in the
assemblage and compilation of all data for the management plan and help prepare the '
final plans for the range unit, or parts of the unit covered. '

4. Other Members of Party >

Men with a natural inclination toward the work, with suitable training or experience, and
with promise of developing so as to assume greater responsibility in the future, will be
selected for the regular party work or chosen as temporary assistants: Because of the
strenuous character of the work, especially when done on foot,-men must be i in good
physical condition.

Either technical or non-technical administrative men already in the agency will be
encouraged to serve on the party for one or more years where such assignments are
considered in the best interests of the work and the men.

By every means possible the whole party should be given insight into the broader phases ‘
of the work, its purpose, and the use of results. This is of utmost importance in arousing
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a personal interest, which is essential to a high degree of accuracy and efficiency. When
interested students or other promising field men are obtained under local emergency
employment programs for this type of work, the need for greatly increased field and
office supervision becomes increasingly important and may involve the necessity of
providing one or more assistants to the chief of party in order to maintain the work
standards. If any members of the party do not take a proper interest in the work, it is
advisable that they be replaced by men who will.

The cook and teamster-packer fills a position of no mean importance in the field party.
On him depends to a large extent the welfare and morale of the other members of the
crew. He should be able to do good plain cooking in a sanitary and economical way, be
willing to serve meals at whatever time the men get into camp, and possess an agreeable
disposition. He should assume charge and take care of all equipment in camp during the
absence of the other men. He should know how to handle horses and take over the
responsibility of their care. If conditions justify a separate teamster or packer, he should
be chosen because of his proficiency in such duties and his familiarity with the region.

F. TField Methods

In order that new men may early in the work gain a definite conception of the use to be made
of the various data collected, all the steps connected with the field work and the preparation
of a complete management plan should be covered for a sample unit. For this purpose a
suitable allotment should be selected as soon as the men become familiar with the mechanics
of the field work.

Typing and note-taking in the field will be done ordinarily by each man working individually.
The chief of party will designate the units or areas to be covered by each examiner from each
camp.

Legal subdivision or ownership will be used as the unit for the correlation of notes and type
descriptions except in cases of large blocks of land under one jurisdiction where the topo-
graphic unit would be more satisfactory.

In rough country, consideration should always be given to the topographic unit in deciding
the area to be assigned each examiner so that there will be no undue crossing of steep can-
yons or high ridges in covering the area unless the type classifications would suffer through
the adoption of such a course.

Typing and Mapping in the Field. The intensity with which types should be examined will
vary considerably. The minimum requirement is that the examiner should see enough of each
type to obtain a reliable estimate of its density and composition and to determine the various
conditions that would affect the practical use of the type. Where previously compiled type
maps or aerial photos are used, each day’s work should be so planned that the examiner will
pass through the largest portion of each type without back-tracking or recrossing the general
line of travel.

10
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Where topographié maps are used, and if the typeAs are governed, largely by topography, the

types and other data can be located and mapped with reference to topographic features or by -

pacing a sufficient distance from known points to make the work reliable.

Where the planetable method of mapping is employed types are accurately mapped by point
intersection and the forage estimates are made by going through representative portions of
each type while travelling between vantage points or control stations. Each'type or sub-type
must be examined but type boundaries are located in connection with the mapping work.

Very much the same principle applies to the use of aerial maps or photos. Where these are
used, type and sub-type boundaries will be indicated by the examiner. Care must be taken -
that each type and sub-type is satisfactorily examined and given a key number or other
symbol to provide a reference from the photo to the write-up sheet.

Where the “strip” system is used, the examiner will cross the area in a systematic manner by
compass and pacing from established points, with checks on as many points as it is possible
and practicable to make. On areas surveyed by the G.L.O., section and quarter corners will
be used as control points, and section lines and centers of sections will generally be followed.
If there are no Land Office surveys, or if survey corners have been largely destroyed, other
control points, either those located expressly for this purpose or monuments left from earlier

topographic mapping, will be necessary. The areas should be covered on a basis equivalent
. to passing twice through each section and mapping at least 20 chains on each side of the line

traversed, with sufficient offsets to obtain the necessary information for all the types, and
properly map their boundaries. :

Where the types are large and uniform, crossing the area the equivalent of once through each
section may be sufficient. The chief of party or responsible examiner will decide when a
basis of less than twice through a section is sufficient to maintain the required standards of
results. In very rugged or barren country, or where the forest cover is too dense to permit

grazing, the types need examination only to the extent necessary. to be assured that no usable -

feed areas are overlooked.

On special projects requiring greater or lesser intensity of examination, the intensity standard
to be used should be clearly specified by the responsible administrative agency in issuing
supplemental instructions applicable to the specific project.

The following data should be obtained by the examiner and shown on his field map. ‘

L Fofage Types

The area should be classified into types and sub-types and nllapped in accordance with
the outline given under the section on “Classification of Forage Types.” Typing of areas
of less than 10 acres may be desirable at the discretion of the agéncy conducting the
project. Such important areas as parks in dense timber, clumps of timber in parks, and
other similar type changes down to 10 acres in size, if they are important landmarks may
be mapped. Ordinarily, unless some marked contrast of this character exists, or specific
instructions given, a change in type of less than 20 acres need not be mapped. Special

M
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attention must be paid to the mapping of inaccessible areas which come under Type 7.
Areas which are inaccessible because of lack of development, lack of water, steepness,
etc., should not be mapped as Type 7, but they should be typed and their degree of
inaccessibility noted on the write-up sheet and map as a utilization cut. If definite -
determination as to accessibility cannot be made by the examiner, a note should be made
of the areas, and the case should be referred to the chief of party for final decision.
Types should be designated by number on the map. At the discretion of the agency, the
density and composition of all plants used by game should be recorded in such form as
may be compiled when needed for game management plans.

2. Soil Erosion

Because of a depletion of native vegetation, accelerated erosion has attained such
importance on range lands that it is necessary to take it into account in range manage-
ment. It is equally evident that the character of the soil and the degree of slope are
important considerations from the standpoint of range management and improvement.

A summary of erosion conditions will be written for each management unit, recognizing
the general erosional, slope and soil conditions.

3. Topography

The topographic map should be checked in the field during the course of the work. All
topographic features which have local names should have such names included on the
map or aerial photos whenever possible to do so.

4. Drainage and Watering Places

All drainage lines and watering places should be shown. Special attention should be
given to the mapping of water facilities for stock, as they often are a controlling factor in
range management. The examiner should check all the water on the original map and
add the minor watering places which usually are omitted. On aerial photos it is impor-
tant that running water in small streams be shown and the limits of such streams indi-
cated.

5. Culture

Buildings, fences, corrals, roads, trails, telephone lines, and other cultural features
should be located, and those already shown on the map should be checked for location.
Fences, where they are important to range management, should be accurately located.
On aerial photos such features should be inked with India ink. The standard symbols as
adopted by the board of surveys and maps of the United States and published by the
U.S.G.S. should be adhered to for range survey work so far as symbols are available.
When additional symbols are needed it is recommended that all agencies make an effort
to get them standardized and approved by the board of surveys.
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6. .Alienated Lands

t »
- Time need not be spent in the field in accurately checking the boundaries of lands shown

in the status record, as it is assumed that the survey of such lands is correct. If private
lands are or may be used in connection with the range unit they should be gone over and
classified as a part of that unit. '

7. Field Notes

Each type and sub-type will be written up on Form 764a or 764b in the manner called
for thereon (Illustrations 1.and 2).

Unit descriptions. Each examiner should summarize the important management features
for each section, ownership tract or other unit if such’a system is called for by the
particular survey. It will be noted that many points are duplicated under the information -
to be gathered by-the chief of party; however, it will be standard practice for individual
examiners to cover all of the following subjects for each sub-division or natural topo-
graphic unit as a check for the chief of party on the information collected by him person-
ally. On special projects this procedure may be modified so that it will be obtained as
accurately and expeditlously as possnble w1thout undue duplication ’

a. Elevation, topography, and drainage as these affect the acce351b111ty of range to
stock; drainage systems whether flat, rolling, or rugged; depth of canyons, steepness
of slope, rock, exposure, slides, boulders, cliffs, general accessibility.

b. Character of watering places (stream, l‘ake, pond, Spring, seep, well, tank, reservoir).

Permanent or temporary (if temporary state usable period). State of development
and need for improvement or maintenance nearest permanent water; character of -
country, particularly the slopes; relative amount of water available as compared to
carrying capacity of the range.

c. Numbers of stock now using the range, either estimated or known, current utiliza-
tion, condition of the range and the forage, with recommendations for proper
numbers of stock on basis of past use and condition.

d. Class of stock now using the range and recommended class based on above factors.

e. Proper seasonal use. Present date when stock enter or reach-each portion of the
range. Recommendation for changes within the limits of practicability, and based
on the needs of the forage, when forage or water is available, etc.

f. Proper distribution of stock. Over or under-grazed areas, w1th recommendations for
unproved handling.

g. Handling of stock. The manner in which stock is being handled, including herding
of cattle or sheep, bedding of sheep, conditions of bedgrounds, excessive trailing
and other phases of management with recommendations of needed changes and
reasons therefor.

13
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Recommendations for needed changes in present salting and reasons therefore.
Range destroying rodents, species, location, area and damage.

Poisonous plants. Species, abundance, area and location, losses, and recommenda-
tions for methods of avoiding future loss.

Other pests such as grasshoppers, crickets, etc. Estimated damage.

Game. Indications of game on the area, seasonal use by game and other important
matters relating to game welfare.

. Predatory animals. Important species, approximate ranges, depredations.
Extent to which other uses enter into or conflict with the use of the area and adjust-
ments to be made. Timber production, watershed and soil protection, recreation or

any other legitimate demands.

Range improvements needed; water development, division or boundary fences,
corrals, bridges, trails, driveways, reseeding and deferred grazing areas; others.

G. Palatability

Palatability, as used in range surveys, is the percent of the total current year’s growth, within
reach of stock, to which a species is grazed when the range unit is properly utilized under the
best practical range management. The class of stock, the composition of the vegetation, and
the proper time of using the range as a whole, etc., must be considered when rating the
palatability of individual species. This percentage should not be in excess of what may be
grazed under proper use and still allow the plant to maintain its stand and vigor, year after
year. As a basis for individual palatability figures, a palatability list should be prepared
cooperatively where local associations are organized, by all the agencies concerned for each
major vegetation region or smaller ecologic unit if desired. The ratings may be revised, if
necessary, to fit local conditions or needs, upon recommendation of any agency, if agreed to
by the local interagency committee.

It is very important that members of the survey party learn the relative palatability of the
principal range plants. Plants are eaten more readily under certain conditions than under
others. Affecting palatability are such conditions as the combinations in which plants occur:
in the type, intensity of grazing, season in which they are grazed, mechanical features (awns,
etc.), and, to some extent, the familiarity of the stock with the classes of vegetation. The
palatability estimate must take all these factors into consideration and be based on the proper
degree of utilization under the best practicable management.
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. H. Density and Composition

1.

Reconnaissance Method -

Density. In estimating density the spread of vegetation above the ground must be
carefully considered. .The density of more or less upright weeds should be based on
the amount of ground that appears covered when the vegetation is viewed from
directly above. In estimating the density of spreading weeds or browse or open
clumps of grass this forage should be pressed together or raised at an angle so that
all of the normal interstices between the leaves are completely filled without com-
pressing or unduly crowding the vegetation. The forage is then so compacted that it
will represent a 10/10 density. All density should be judged on the basis of growth
during a normal year. The density of browse should be determined by the portion of
the ground covered by that part of the browse that is accessible to stock. This may
exclude from the estimate the interior of dense clumps. Any oak or other brush that

_forms an upper story beyond the reach of stock does not enter into the density

estimate. Where a double story of available vegetation exists, such as browse over
grass, judge the density of each story, separately Both stories are included in the -
density estimates. Care must be exercised that the density estimate represents a true

~ average for the type as a whole. Especially is this 1mportant in composnte types

which cannot be divided into separate types.

In passing through the type the examiner will mentally calculate and carry with him
a moving average of plant density and éOmposition In large types the examiner
should jot down notes on density and composition changes in order to better analyze
type averages and aid his mental calculatlons

Composition. Type composition estimates are based on the relative density abun-
dance of each available vegetation species in the type. The examiner should not
write up his type until he has seen a fair sample of the total type area. Preferably he
should complete his write-up while still in a representative part of the type. Type
composition is itemized on Form 764a expressed in terms of percentage. The sum
of the percentage ratings for individual species should always total 100%. In
determining composition the examiner should rate each species in accordance with
his best judgment as to its individual abundance with relation to the total cover.

In the interests of obtaining uniformity between examiners it is generally desirable
to estimate composition by rating the species in accordance with their relative '
abundance in the type, starting with the most abundant species and rating each lesser
species in turn. Such a rating scheme results in a definite expression of relative
abundance. Afterward the individual initial ratings may all be slightly adjusted to
total 100% without destroying the established ratio.

Field Computation. After the composition rating for each individual species has
been recorded, that rating is multiplied by the accepted palatability rating for the
species, and the sum of all the individual products yields the weighted average
palatability of the | type. This last figure multiplied by the estimated density yields
the forage factor or palatable density of the type. The forage factor is carried onto
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the camp map for type “jibing” purposes and otherwise used in compilation of the
data but should no longer be placed on the final map or used in grazing capacity
summaries.

Square Foot Density Methed

Definition of Method. The square foot density method is a system of sampling
vegetation by randomized and replicated plots. It differs from the reconnaissance
method in the manner of estimating density and of obtaining average species compo-
sition and density on plant types of varying acreage. The procedure for computing
grazing capacity following the determination of the forage factor is identical for the
two methods.

Procedure:

(1) How to lay out a plot: The plot used in this method is a circle 100 square feet in
area, with a radius of 5.64 feet (or 5 feet 7.8 inches). Two systems of describing
the boundary of this circle have been found to be most convenient.

(a) Compass system. - Two stakes connected by a light chain equal to the radius
(5.64") of the circle constitute the apparatus. In laying out the plot one stake
is struck in the center of the sample plot and the other stake is used as a
compass to circumscribe the plot. Care must be exercised to keep both
stakes-erect and the chain tight and horizontal.

(b) Radius rod system. - The apparatus consists of a stick equal to the radius
(5.64") of the circle. By holding one end of the rod at the center of the plot,
and using the other end as a marker, the boundary of the circular plot may
be scratched in the soil. In marking out the circle, hold the rod horizontal,
close to the ground and scratch short segments at intervals to indicate the
plot boundary.

Care must be exercised in marking the plot boundary. For example, a 6-inch
mistake on the radius of a 100 sq. ft. circle introduces an error of 13.4 sq. feet in
the area of the circle. Any method of describing the circle accurately and
quickly is acceptable and should be left largely to the discretion of the estimator
as influenced by the character of the vegetation to be sampled.

(2) How to estimate density: In the square foot method the density of each species
occurring on a particular plot is estimated individually. No attempt is made to
estimate the percentage each species comprises of the total plot density.

A square foot of ground completely covered by vegetation when viewed from
above is standard for estimation of density. The vegetation is never viewed
obliquely because this tends to increase the estimate by allowing plant height to
hide the ground surface. It is essential that the estimator have a clear conception
of a square foot area in his mind and that he constantly refresh his memory by
means of a wire frame one foot square, divided into quarters, which he should
carry out at all times.
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In estimating weeds or grasses, if the herbage is spread or prostrate, it should
mentally be compacted so that all the normal interstices are completely filled
without compressing or unduly crowding the vegetation. Density of upright
woods or grass should be based on the amount of ground that appears covered
when the vegetation is viewed from directly above. Density estimates of
shrubby species should consist only of the current year’s twig growth and the

- leafage present on the plant; trunks, or heavy branches being excluded. In

. “estimating for different classes of livestock, shrubby material within 30 inches
from the ground should be taken as available for sheep and within 60 inches for
cattle. Any vegetation unavailable to livestock owing to helght or to other '
factors should be excluded from the densnty estimate. i .
Density for each species should be based on the appearance of the plants when
they have attained their full normal growth. In other words the plants should

. mentally be reconstructed to compensate for one or all of the following condi-
tions; (1) for growth still to be. attained; , (2) for portions already eaten; and (3)
for abnormal total forage production.

-In considering a double story of vegetat]on the densnty of each layer should be
estimated.

Using the square foot as a unit.of measure with the foregoing principles in mind,
mentally amass individual plants of a species into square-foot units of total
density and do this progressively until the total number of square-foot units of -
that species has been counted for the plot. As an aid to counting square feet, the
unit of estimation may be !4, '/> or 1 square foot depending on the density,
abundance and growth character of the species. This procedure should be
continued by species. ‘ 4

The number of square foot to 10/10 density recorded for a given species repre-
sents the percentage of total ground area covered by that species because a
square foot is one percent of the total plot area.

Individuals should check their density concept at least once a day by picking the
plants on a plot and placing them within the wire frame or on a square foot area

~ that has been marked out on the ground. Plants should be so placed within the
square-foot area that they constitute a 10/10 density without crushing plant parts
together. This check preferably should be made by all members of the field
party on the same plots to afford uniformity of results and also to evaluate the
personal error of estimate. Each new species should be checked when encoun-
tered. The accuracy of this method depends to a great extent on the density
estimate. .Therefore, utmost care is essential in making this simple measure-
ment. :

(3)" How to record estimates

(a) On the form to be used for recording density estimates, list all species
occurring in density on the plot, either by name or by standard plant symbol.

17




18

Supplemental Studies — Range Survey

Species should be listed by the three common vegetative groups: grasses,
weeds, and browse.

(b) Density of species should be recorded directly in square foot or fractions
thereof.

(c) Before leaving each plot, make an estimate of total density and check the
sum of the species estimates to see that it equals the total density of the plot.
This is necessary to avoid the omission of important species.

(d) All plots within a particular type or sub-type should be recorded on the same
sheet or sheets. No plots in other types should be included. If the survey is
by land lines set up a new set of sheets for each section. In any case,
whether the survey is by land lines, topographic units or types it is essential
to record on each and every sheet (1) the section, township and range or
reference to aerial photograph where these are used in lieu of a base map;
(2) examiner’s name; (3) date; (4) plot numbers; (5) type and sub-type; (6)
number of the plot series (transect or type number).

(e) Locate each plot of a series or transect within each type by a dot on the field
map. In every case show route of travel by progressive plot numbers or
directional arrow. Also identify each transect on the map by its number.

(4) Field Application: The square foot method is based on the premise that average
values obtained from several definitely defined and impersonally selected small
plots is more accurate, uniform, and representative of the type to be sampled
than is a general opinion formulated in the estimator’s mind as he walks through
the type. By varying the procedure in sampling, increasing or decreasing the
number of plots, or by a combination of the two, the method is sufficiently
flexible to meet all ordinary field conditions.

Six general conditions may be encountered in the field. These are: (1) a mix-
ture of small vegetative types and sub-types with widely different grazing
capacities; (2) a mixture of large types; (3) a mixture of small type with similar
grazing capacities; (4) one or more large types with high grazing capacity,
interspersed with small types of low grazing capacity; (5) a single, large ,
homogenous type, and (6) a mixture of large types relatively low in grazing
capacity, interspersed with small distinct types of high grazing capacity. The
procedure in sampling these conditions should be varied to obtain uniformly
dependable data most economically.

Three varations in sampling procedure are: (a) sampling within types (b)
stripping or gridironing, and (c) a combination of the two whereby the major
sample is obtained by the strip or gridiron method but is augmented by addi-
tional sampling where needed within specific types. A fourth procedure of
sampling, whereby a so-called “typical” area is selected and sampled as being
representative of a larger surrounding area, is not recommended because a
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reliable average is not always obtained and because such data may not be
applicable to the development of management plans. ‘

Procedure A should be used under condition 1 described above. It consists of
first determining the location and extent of the type; secondly, of an estimation
of the approximate acreage and the iumber of plots necessary to sample the
type. The center of the first plot should be determined at random by throwing a
stone into the type. The estimator ordinarily should proceed along the longitudi-
nal axis of the type estimating plots at a pre-determined sampling interval until
the necessary number of plots has been completed. All of the series should be
well within the type boundaries. The minimum number of plots to sample
vanous acreages is as follows

10 - 20 acres . 3 plots
20 - 80 acres - 5 plots °
80 - 640 acres. 10 plots

It is not contended that 3 plots will give an adequate sample of a small type from
a statistical v1ewpomt However, in any management unit, the same type may
occur many times. Therefore, it is believed that with the minimum per-acre set
up, a dependable estimate of plant cover may be obtained.

s ° .

Procedure B should be used under conditions 2, 3, 4, and 5. It consists of a
uniform spacing of plots on a line or lines within a section, township or other

~ arbitrarily bounded area. It may also be used within a definite topographic unit
if conditions 2, 3, 4, or 5 are present. 'If the minimum sample is to be used, one
line of 10 plots spaced at 8 chain intervals through the middle of each section is
preferable. If greater intensity is desired in the survey two parallel lines of 10
plots each one half mile apart may be used. If still greater intensity is desired,
25, 36, etc., equidistant plots within the section necessitating 5, 6, etc., lines
through each section should be used. In either the strip or grid system the type
lines are indicated when crossed by or seen from the survey line and the esti-
mated plots are segregated both according to the type in which they fall and by
the section being surveyed. The estimator should leave his line of plots when-
ever necessary to close a type boundary or to'indicate its extension to the next
line of survey. A

Procedure C should be used when condition number 6 exists. This procedure is
a combination of A and B, and consists of sampling the large low value type in a
similar manner and with the minimum requirements stated under procedure B,
and digressing from the survey line to sample the small important types as
outlined in procedure A.

With the foregoing suggestions as a guide it is left to the discretion of the chief
of party to use the three procedures in a manner best suited to meet local needs
and conditions. If, for example, rugged topography makes procedure B exceed-
ingly labonous, procedure A may be used.
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(5) Supplemental Instructions

(a) Reconstruction of vegetation: The density of vegetation should be based on
the spread of the plants as they would appear when they have attained their
full growth in a normal year in an ungrazed condition.

(b) Elimination of unimportant species: Non-poisonous species of zero palat-
ability when not important from a soil-conservation standpoint may be
omitted from the density estimate, unless a full plant inventory is desired.

(c) Minimum limit of estimation: In general, densities should not be counted
that will not make /> square foot unless in sparse vegetation it seems
advisable to reduce the limit of estimation to '/4 square foot. If a complete
record of plant occurrence is desired, species present on the plot but not
abundant enough to reach the lower limit of density should be recorded as a
trace (T).

(d) If species unimportant to grazing and individually not estimated are present,
an estimate of total plant cover may be made if desired for erosion studies.

(e) In addition to the forage inventory, the examiner should make field notes by
types or topographic units which will enable him to prepare the unit descrip-
tion called for on page 13 Section L.LF.7. of these instructions.

(6) Field Computation: In the determination of the forage factor, the following
order of computation should be observed:

(a) Add the species densities for each plot and record the total estimated density
in the space provided on the field sheet (764b).

(b) Add the densities for each species horizontally across the form for all plots
within the type and record the sum in the total density column.

(c) Add the total densities of species. This sum should equal the total of the
plot densities.

(d) Divide each total species density by the number of plots in the type and
record the quotients in the average density column.

(e) Sum the average densities. This sum should equal the average total density.

(f) Multiply the average density of each species by its percentage palatability.

(g) Add the products thus obtained to secure the forage factor. This is ex-
pressed as forage acres per hundred surface acres and two decimal places

should be pointed off to the left to obtain values expressed in terms of one
surface acre.
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I. Grazing Capacity Computations (Either Method)-Forage Acre
- Requirement

Determination of the forage acre requirement base by means of which the forage acre data are
converted to terms of grazing capacity is as important as any phase of the range survey work.

Ordinarily the most satisfactory method of determining this base is to select for forage acre

requirement studies those allotments, pastures or ranges that have every appearance of having:'

been properly used for a period of years and that have been surveyed in the course of the
season’s work. These areas should be as representative of large portions of the range as it is.
possible to find. Figures for controlled ranges, whenever obtainable, should be used. At the.
close of the season the chief of party will make utilization and range condition studies of _
these ranges and will obtain the most accurate and detailed information possible on the rate of
stocking and seasonal use that has been obtained on such areas for the past several years.
Supplied with this information he is able to determine, as soon as compilation of the current

survey data is complete, the number of forage acres per animal unit that have been used in the

past,-following up this determination with slight adjustments to correlate actual use with
previously determined range conditions on the selected areas should yield a satisfactory base
from which to determine approximate grazing capacity. Preferably these-figures should be
based on a slightly below indicated requirement pending actual trial of the recommended
stocking. If actual use on the basis of recommended stocking indicates that the forage acre
requirement determined is uniformly high or low, it should be adjusted to permit increased or
reduced stocking.

When the forage acre requ1rement proves unsatlsfactory under general appllcatlon owmg to
- important differences in forage composition or range conditions, there should be no hesitation
. in making additional studies to determine the appropriate requirement for different localities.
There is a distinct danger in applying a predetermined forage acre requirement to a new
project or to a new series of types without determining first, that the two ranges are similar in
the main characteristics, and, second, that the bases for estimating density, composition,
palatability and utilization are directly comparable. In the absence of these requ1S1tes a new
test to determine the requirement should be made.

The forage acre has erroneously been accepted as a constant.” Actually it is a variable. This is
evident because of the continual need of applying different forage acre requirements to obtain
grazing capacity in different localities or in the same locality with different methods of
estimation. Consequently, the forage acre has been misleading to stockmen, to economists
who have attempted to capitalize it, and to agencnes who have attempted to correlate grazmg
capacity on different ranges. -

In the future, forage acres will be omitted on all range maps and Graphic plans and grazing
capacity in terms of animal months substituted therefor This will brmg all maps and plans to
the same basis. :

To compute the grazing capacity, multiply the sufface acreage of a type by its forage factor,

and divide the result by the proper forage acre requirement. The forage acre requirement may
be in terms of sheep_ or cow months, or years, according to the forage acre requirement used.
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Thus, the final maps will always show for each type the following:

- Surface acreage
- Grazing capacity (in sheep or cow months or years)

Other converting factors or pertinent information may be added if desired.
J. Estimating Grazing Capacity of Annuals

In judging the value of ranges where the production of “annuals” importantly affects the
grazing capacity it is first of all essential that sound range management objectives be clearly
defined for the area or region. For example: Depleted ranges producing dependable crops of
annuals may be managed with a view to getting fullest possible use of the annuals from a
livestock economy standpoint or to making but very moderate use of the “annuals” from a

broader viewpoint of eventually restoring the former perennial plant composition and density.

As a general rule it is assumed that the objective will be to hasten recovery of the valuable
perennial species. In such cases the value of annuals should be kept sufficiently low to allow
for their extreme fluctuations with relation to climate and to insure against overutilization of
associated perennial. At the discretion of the administrative agency, the density of annuals
may be ignored in the type writeup and their value calculated in other terms such as a direct
estimate of safe grazing capacity based on the actual season of dependable use.

In unusual cases, where natural revegetation is out of the question, annuals may be consid-
ered under the same surveys procedure as for perennial but conservative forage acre require-
ment ratings should be assigned to compensate for extreme fluctuation in forage production
and to provide a safety factor in soil conservation.

K. Progress Report

- At the end of the field season, the chief of party will prepare a progress report of the work
done during the season. This report will include the following: Acreage and part of unit
covered, organization and qualifications of the crew, training given men in the field, methods
used, recommendations for future work, and a statement of costs. The cost report will show
in detail the various expenditures — total cost of various operations in the field; cost per acre
of surveying, field examination, office, herbarium, moving, noneffective days other than
moving; average cost per acre; and average acreage covered in the field per day,

L. Classification of Forage Types

1. Type Designations

Types will be indicated by the proper type number followed by standard symbols to
indicate the dominant species. Types containing a timber overstory will carry the
principal timber species symbol after the type numbers. The governing rule should be
that the number and symbols will give an accurate picture of the principal species.
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" Types will be designated according to aspect. For instance, if the type is predominantly
a grass type with scattering timber, it will be shown as a1 type, followed by the timber
symbol. The conspicuous or most important species or genus symbol will be shown
first, followed by minor species. Ordinarily, unless exceptional conditions prevail not

“more than three symbols will be shown in a designation. If less than three species are
prominent the number of symbols should be reduced accordingly.

2. Symbols V
’ » &
Symbol lists for trees, shrubs, and herbaceous vegetation should be devised and stan- -
- dardized for regions. Standardization of symbols for.all common and widely distributed
genera and species should preferably be standardized for the entire range area.

The governing principle will be a three letter symbol; all capitals for the genus symbol

and one capital and two lower-case letters for species. The genus symbol should, except .
‘for trees, consist of the first three letters of the genus name. In case of conflict the least .-
common genus will carry the second or third letter changed to remove the conflict.

Species symbols will consist of the first letter of the latin generic name, followed by the -
first two letters of the specific name. In case of conflicts, the same rule will be applied
as for removing conflicts in genus symbols. Where the species determination is unim-
_ portant and where the species ‘cannot be readily. identified the genus symbol may be
~ used. When there is a difference in forage value or general characteristics between
species in the same genus, the species symbol should always be used.

3. Color Legend
Standard colors are shown for each type by crayon numbers.

The use of crayons contemplates a medium - light apphcatnon of crayon, smoothed out
‘ through the use- of a stomp dlpped in gasolme :

M Type Descnptlons

The descnpnons of each type are found on Illustration 3. . -
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Illustratio'n 1 Page-1

Form 764a (front) -
(Revised Apr. 24, 1937)
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Form 764a (back)
Type Comments

Current Forage Utilization: (check one) over-proper-Under
Plant Vigor (check one) poor-fair-good
Range Condition: (check one) poor-fair-good
Relative Productiveness of Site (cheok one)low-Av.-High

Watering FPlaces
(Kind-lake,spring,tank,etc.) (Distance) (Adequacy) (Permanent=Temp.)

Poisonous Plants

(Xinds) (Recommendations )
Kind of stock best suited to range: (check one or more) Cattle-horses-sheep-goatse
Proper Grazing Period: {check one or more): Spring-Summsr-Fall-Winter=Year Longo
Wildlife

~ {Geme, Predators, Rodents - Species and abundance)

Soil Erosion (check one or more) Soil Texture (to six inches deep)
Check in appropriate blocks.

Sheet Erosion Eivdent- H i Gravelly § Stony
*Gully Erosion Light 3 : s
Occasional gullies-shallow Medium T 4 h
Occasional gullies-deep gdium : 2 H
Frequent gullies-shallow Heavy & i 3
Frequent gullies~deep

Wind Erosion Alkali (check if evident)

Deposition Evident
Removal Evident

Slope in percent {circle appropriate clessification) 0 to 5, 6 to 10, 11 to 20, 21
to 40, 41 to 60, 61 to 80, 8l.

* Explanation of Gully Terms: Occasional gullies are gullies more than 100 feet
apart, Frequent gullies are gullies less than 100 feet apart. Shallow gullies
are those easily crossable by stock. Deecp gullies are those deep enough to inter-
fere with stock movementso.

Additional Type Comments

Note:
The information contained on this sheet is primarily a fcrage inventory.
When and if further data is secured on timber, water, soils, erosion, wild
life, otc. by experts along these lines, such infornntlon should be further
correlated to best serve range management..
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Porm 764 (b)

_ Suggested Face of 764 (b)
Adapted to Square Foot Density Method.

(Revised Mar., 1937)
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lllustration 3 Page 1

FORAGE TYPE DESCRIPTION

Type Standard

No. Color Type Description
Grassland

1.

(s) Short Grass Includes grassland other than meadow and secondary meadow.
Light yellow Perennial grasses predominate and determine the aspect, although
Mongol 817 weeds and browse may be present.

(t) Tall grass Examples of types are: (s) grama-buffalo grass; (t) bunch grass,
Dark Yellow wheatgrass-sedge, alpine grassland, blue stem.

Meadow

2. Cadmium Orange Includes areas where sedges, rushes and moisture-enduring
Mongol 862 grasses predominate. Two classes of meadows are recognized:
Dixon Thinex 372 wet meadows and dry meadows.

Wet meadows are characterized principally by sedges and remain
wet or moist throughout the summer. These shall be designated as
2W-Wet Meadow or Marsh.

Dry meadows are dominated by grasses rather than sedges and occur
as moist meadowlike areas in open timber or intermittent meadows,
both of which become moderately dry by midsummer. These shall
be designated as 2-D - Dry Meadow or Flood Plain.

Perennial Forbs (Weeds)

(Not Desert Weeds)

3. Lake Red Includes all untimbered areas where perennial weeds predominate
Dixon's best over other classes of vegetation. There is very little true weed type,
321, or Dixon as a weed cover is usually more or less temporary in character and is
Thinex 369 soon replaced by a more permanent type if the disturbing factor is

removed. If there is no great predominance of the weeds over the
grass or brush vegetation, and if it is possible to judge that the weed
predominance is due to some unnatural factor, the weeds should be
disregarded in designating the type and the more stable vegetation
should be used as an index. The weeds will then be cared for in the

sub-type.
Sagebrush
4, Stone Brown This type includes all untimbered lands where sagebrush or shrubby
Mongol 863 species of similar appearance predominate. The sagebrush lands are
Dixon Thinex usually of different range values and different in season of grazing
378 from the areas which are listed below under browse. Areas domi-

nated by shrubby species of sagebrush, including big sagebrush
(Artemisia tridentate), shall be classed as sub-types, as: Artemisia
filifolia, A. cana, and A. tripartitia. Other shrubby species such as
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_CMsoth should be dcsrgnatcd as sub-types whcn thcy
become dommant in sagebrush areas.

This and the browse type which follows are sometimes drfﬁcult to
distinguish from the grass and weed types if aspect rather than the
dominant class of forage is used as the distinguishing characteristic.
Sagebrush may form only 15 percent of the total vegetation of a type

- *_and still its aspect may be that of a sagebrush type.

It may prove desirable, in a given region, to decide on a certain -

percentage of all the vegetation in the type, say 20 percent, as the

"~ minimum proportion of sagebrush that may be present if the area is

. Olive Green~
Mongol 888

Di)_(on thinex 391

* Dark Greén
Mongol 858
Dixon Thinex
375 .

Blue Green
Mongol-898

- This type includes all untimbered lands where browse, except
‘sagebrush or its sub-types, gives the main aspect to the type or is the

- still to be classified as a 4 type, providing, of course, it does not
. already have the aspect of some othcr type The same wrll hold true
- of the browse type

‘ Brr)wse Shrub

predominant vegetation. Characteristically it occupies the transition

- zone of the lower mountain slopes, foothill, and plateau areas.
.. Examples of sub-types are mountain mahogany, bitter brush,

willows, Cennothus-Manzanita, California Chaparral etc.

Comfer

~'This type mcludes all range in coniferous tlmbcr supporting grasses,

weeds, browse, either singly or in combination, except as provided

. _under Type-7 and 9. The forage may vary from a pure stand of

weeds or browse. It usually, however, consists of grasses, weeds,

‘and browse, and the proportion- -of each species varies so widely that

it is not thought advisable to attempt a division into types with
distinct colors. These variations can best be represented by

sub-types.

Waste

This type includes all areas of dense timber and brush which have no
value for grazing or have such slight value that they cannot be used
economically, owing either to denseness of standing or down timber
or sparseness of forage growth. Large areas of very sparse forage,

_unless within easy reach of a better type, shall be classified as waste

because of the impracticability of running stock over so large an area
to get such a small amount of feed.

This type also includes other waste areas not strictly in timber or
brush and not barren which are so rough or inaccessible as to make
their future use improbable. The sub-type designations generally
encountered in this type are as follows: 7T-Waste in‘Dense Timber;
7D Waste in Down Timber; 7B - Waste in Brush; 7R -Waste Areas
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8.

9.

10.

11.

12.

13.

(Blank)

Light Green
Mongol 848
Dixon Thinex
389

Pink

Mongol 846
Dixon Thinex
381

Bottle Green
Mongol 855

Yellow Earth
Mongol 853

Slate

Mongol 819
Dixon Thinex
399

where Rocky Character Prevents use; and 7I - Permanently
Inaccessible Areas. Principal species of timber should be shown by
symbols.

Barrem

This type includes all areas on which there is naturally no vegetation,
or practically none, including intermittent lake beds, saline flats,
active sand dunes, shale, rock slides, lava flows, etc. Areas which
have been denuded by overgrazing should not be confused with areas
naturally barren, nor should areas containing only annuals for a part
of the year be shown under 8, although these may be without
vegetation for the remainder of the year.

Pinon-Juniper

This type includes pinon, juniper, pinon-juniper, and digger pine.
The character of the range in this type as regards location, grazing
capacity, and management is sufficiently distinct from the conifer
type to justify a separate color. The forage may vary from a pure
stand of grasses, weeds, or browse to a combination of any two or
all. This variation can best be shown by sub-type designations.

Broad leaf Trees

This type includes all range in deciduous timber. The combination
of grasses, weeds, and browse, and the proportion of individual
species, will vary as in other types.

The principal sub-types which will be encountered are: aspen,
cottonwood, oak, birch, alder, ash-elm, etc., when they occur in tree
form.

Creosote

This type includes areas where creosote bush (Covillen) constitutes
the predominant vegetation.

Mesquite

This type includes areas where various species of the Mesquite
(Prosopis) give the characteristic aspect or constitute the
predominant vegetation.

Saltbush

This type includes areas where the various salt desert shrubs of the
Atriplex family form the predominant vegetation, or give the
characteristic aspect. There is sufficient significant difference in the
range value and the use of salt bush areas to justify their separation
from other desert or semidesert shrub types.

30




lllustration 3 Page 4

- 14.

15,

16.

17.

18.

-Royal Purple

Mongol 864

Dixon Best _
323Y/,

Light Tan
Dixon Best
324/,

Dixon Thinex
388 ‘

Flesh Tint
Mongol 867 .

Wisteria
Mongol 844
Dixon Thinex

377

Red Terra
Cotta
Mongol 876
Dixon Best
351

) ’Greasewood

. This type includes areas where greasewood (Sarcobatus) is the

predominant vegetation or gives a characteristic aspect.

Characteristically this type occupies valley floors subject to overflow .

during flood periods or areas underlain with ground-water at shallow
depths where the soil is more or less saline. It is sufficiently differ-
entiated from other desert shrubs to justify an exclusive type.

Winterfat

This type includes areas where winterfat (Eurotia) gives a -

characteristic aspect or constitutes the predominant vegetation.

* Though commonly associated with other semi-desert shrubs, the
- occurrence of this plant in Utah and Nevada as a type character is of

sufficient extent to justify a separate type. -

Desert Shrub

This is a general type which includes areas where other desert shrubs

aside from those separated into individual types, constitute the

predominant vegetation or give t the characteristic aspect. This type

includes several genera which are quite distinctive i in type habitat

. such as black brush.(Coleogyne), coffee berry (Simmondsia),
~ Catclaw (Acacia Mimosa), gray molly (Kochia), hopsage (Grayia

spinosa), spiny. horsebrush (Tetradymia spinescens), and little
rabbitbrush (Chrysothamnus stenophyllus) but pure types of each are

" so0 limited in extent as to not justify separate type. The plant symbols -

used will be sufficient to indicate the predominant species present.

Half Shrub

This type includes areas where half shrubs constitute the dominant

~ vegetation or give.the characteristic aspect. Half shrubs are semi-
.woody perennial of low stature such as Aplopappus, Gutierrezia,

Artemisia frigida, Eriogonum wrightii, etc. They commonly consist

- of a woody caudex from which herbaceous stems are produced that
" die back annually. These genera are sufficiently distinctive in habitat

and of wide enough extent in certam localmes to _|ust1fy a separate
type des1gnatlon :

Annuals(w eeds or Grassw)

Th1s type | includes areas in Wthh annual weeds or annual grasses

constitute the dominant vegetatlon Both transitory stages and semi-
permanent conditions should be included in this type as for example: :
Russian thistle, downy chess: (Bromus tectorum) desert weeds. The -

plant symbols used will be sufﬂc1ent to indicate the predominant
species present T
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Abandoned Lands

Abandoned lands should be classified according to aspect. In
mapping, the boundaries should be hatched.
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'.‘II PARKER 3- STEP METHOD

Edttor s Note: The Parker 3-Step procedures were transcribed from the orzgmal text in the
old BILM Manual, Volume IX, Range Release No. 38, dated September 12, 1960. -

“A. Parker 3-Step Method

"The followmg instructions for establrshmg intensive range studies are largely der1ved from
the Parker 3-step method and subsequent modrﬁcatrons approved by the Bureau * The three
steps used in this method are: : -

1. The estabhshment of permanent lrne transects.
' 2. A photographrc record of each transect

3. Arecord of range condrtron and eventually of range trend at'and adjacent to the o
transect site.

*Note:  For additional details about thrs bmethod consult A Methodfor Measuring Trend in
' Range Condition on National Forest Ranges, dated October 17, 1951, and supple- -
ment of March 31, 1953 by Kenneth W. Parker.

A New &urpment for the 3- Step Method by L. R. Short, Northem Rocky Mountain Experrment
Station, Research Note, August 1952.. )

Suggested Procedure for Use with the Loop-Transect Method by L. A Sharp, Un1vers1ty of
Idaho, Research Notes, May 1955.

B. Factors in Establishing Permanent Transects -

Essentially, line transects will accurately portray trend of condition on the transect site and
will serve as benchmarks from which factors for judgment of surrounding range lands may be
derived. Several important factors must be given consideration in the establishment of
permanent transects: ' o : '

1. The selection of average or representative : srtes within the range types being studied
is very important. Transects should not be located in areas of livestock concentration
such as near watering places or on driveways, nor should they be placed in unusable or 4
extremely remote range areas. They should be placed so as nearly as possible to sample
condmons in areas which carry the major grazmg load of an allotment or unit.

2. Completron of the ﬁeld work during the time of year when the important plant
species are most easily identified is also important. (This applres to all methods of
study.) : .
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3. Itis necessary to accurately record the cluster location (a cluster is one or more
permanent line transects at one site) with reference to a permanent identification marker,
and clearly describe the location of each transect within the cluster.

4. The delineation of tentative range condition classes on a map prior to establishment
of transects will simplify and speed up the job. In this way intensive study can generally
be limited to those types which may be expected to reflect changes in use and manage-
ment.

5. In instances when moderately intensive survey coverage has delineated range
condition class zones prior to the installation of transects for more exact determinations
of trends, the acreage of the key areas represented by the intensive study should be
reported under Phase 1 in statistical reports and deducted from the acreage previously
reported as coverage under Phase 2.

C. Recording the Cluster Location

The making of “repeat” records in future years will depend upon the examiner being able to
relocate the initial and terminal transect stakes from information shown on the original
record. For best results, successive readings should always be taken at the same season of the
year.

1. Where the cluster site cannot be readily located with relation to a known section
corner, the site should be identified by regular range improvement project marker or any
other permanent location tie set far enough away to avoid interference with the transects.

2. A sketch map should be drawn on the back of the line transect record form showing
roads, fences, close identifying landmarks, bearings and distances, or other pertinent
data which will facilitate relocating the site for repeat recordings. Aerial photographs
and the general transect photograph (Section II. E) are useful for this purpose.

3. Each cluster established will be identified by number, and each district will maintain
its own numbering series, starting with number one and continuing in consecutive order.
Each separate transect should also be identified by number or letter and by exact bearing
of the transect line.

D. Step One - Establishing a Line Transect

From one to three 100" transects (depending on the density and uniformity of the vegetation)
will provide an adequate record at each cluster site. In moderately dense homogeneous
vegetal types one transect will be sufficient. If the type is quite variable in composition or of
relatively low density, a two transect cluster will provide more reliable data. In areas of very
sparse vegetal cover, three or more transects per cluster may be required. The examiner will
have to exercise his best judgment in deciding upon the number of transects per cluster to be
installed. :
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‘ » A completed sample form used for recordlng data (Form 4 1420, Record of Permanent Line-
: ‘Transect) is included as Illustration 4. ' : :

1. Reading the Tape

- Readings are taken and recorded at one-foot intervals along a steel tape stretched taut ,
between two permanent iron stakes. The stake at the zero end of the tape is referred to
as the “initial stake”, and the other located a few inches beyond the 100" mark (far
enough so that the 100’ reading is not disturbed) is called the “terminal stake”. A third
or “middle” permanent iron stake may be placed directly under-the tape at approximately

50 feet 6 inches. This third stake will aid materially in lessening tape movement by the .

. wind and relocating the transect for repeat recordings in areas of heavy vegetation. Its
exact location on the tape-should be noted on the margin or reverse side of the transect
record form. Normally the permanent stakes should not extend more than 6 inches
above the ground level. ‘

a. Intall growing browse types, the stakes must of necessity be longer and extend
A higher above ground level in order for the tape to be properly placed. If the tape is
stretched at a height of one foot or more above ground level it will usually be
preferable to use a plumb bob suspended by a string in lieu of a wire loop to mark
the points directly below the one foot measurement stations on the tape. In this
instance the point of the plumb bob hit is visualized as the center of a 3/4 inch circle.
g .. Readingson vegetation are taken at any height up to 60 inches above ground level.
‘ : . (Plant growth above 5 feet is generally considered to be unavailable for use.)

b. Of first importance is that measurement and recordation of data be done in as
. systematic and as nearly standardized manner as possible in order that
" . remeasurement may be done with a minimum of error and inconvenience. For the
sake of consistency when the tape is read either with a'wire loop or with a plumb
" bob, readings should be made along the right side of the tape proceeding from the 0
.to the 100 foot mark. If a straight shank loop is used it is also important that the
" loop itself be consistently held in the same position with relation to the tape. The
practice to be followed will be to turn the loop out at right angles to the direction of
~ the tape. If the loop is mounted on an offset handle as described by Short’s Note of
“August 1952, less difficulty will be had in resetting the loop in an exact position.
"The use of a leveling bulb mounted on the loop handle will help to assure a vertical
projection of the loop below the measurement point on the tape (Sharp’s Note of
( " May 1955). Any variation in procedure used in reading the tape should be carefully
' ~ described and recorded on the transect record form for reference when a repeat
’ measurement 1s made. ‘ :

c. Brass cap survey corners provide an excellent location tie for the establishment of
transects but normally should not be used as an initial stake with the transect itself.
Quarter corners, being less conspicuous, may provide a satisfactory reference stake
or hub for a transect cluster provided they are not surrounded by a mound of rocks

. and the vegetation has not otherwise been subjected to disturbance.
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Recording Transect Information.

To complete the line transect record (Illustration 4), readings are taken along the tape
starting at the one-foot mark, and thereafter at one-foot intervals.

a.

3.

Show in the proper spaces under Block (A) of the form the situation under each one-
foot station on the tape as encompassed within a 3/4 inch circle. Use the lower half
of each numbered block for recording readings of the plant understory, and the top
half for recording the taller shrubs up to 5 feet in height (overstory).

To be recorded as “hits” the root crowns or portions thereof of grasses and forbs
must fall within the 3/4 inch circle. On browse species hits are recorded whenever
the loop falls within the circumference of the perennial portions of the crown.

Occasionally it may be impossible to establish a full 100 foot transect line at the
selected site. In this case a 50-foot transect will suffice and 100 readings may be
taken at 6 inch intervals on the tape.

Block (B) is a summary of the data recorded in Block (A).

In Block (C) list all perennial vegetation recorded in Block (A) by name, symbol,
and number of “hits” (number of times it is recorded on the transect). Indicate by
check mark (Y) the species which are carrying the grazing load (Index plants).
Note: In the bottom part of Block (B) the number of “hits” on these index plants
are totaled.

Block (D) is provided to record vigor measurements. Select two or three of the most
desirable plant species along the transect and determine the average measurements
for vigor.

The remainder of the form provides supplemental information. Under the heading
“Photographic Data”, include information about additional pictures taken, type of

film, camera used, etc.

Equipment

All transect directions should be determined by compass from the initial landmark stake
or hub. A (K & E) Stevens Wyteface “A” 100 foot tape has proved to be ideal for laying
out transects. Reinforcing steel, (3/8 inch or 1/2 inch) cut in the desired lengths, is
suitable for the transect stakes. The tape can be held in a taut position between the two
permanent stakes by means of clamps and temporary stakes or tape stretchers as sug-
gested by Short, or by use of steel springs and a turn buckle arrangement devised by
Sharp.

4.

Optional

As an alternative procedure in areas of sparse vegetation, use of a 10-foot board notched
or marked at 1-foot intervals may be substituted for the 100 foot tape in establishing
transect lines. This procedure, developed in the Southwest, requires the placing of
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permanent stakes at 10-foot intervals along a predetemuned line. A minimum of 100
feet of recorded line is required. :

5. Paced Transect

To supplement data on plant density and composmon a paced transect system may be

used. One or more straight lines may be paced at random through the area, recording the
- condition immediately in front of the right foot at the end of each pace. Readings may

be recorded by a simple dot tally and summarized for,comparison with the transect data. -

6. .- Coverage

_ - The number of transect clusters requnred ina glven area must be left to the Judgment of '

the individual making the study as the topography, uniformity of range types, time

" available for collecting data, and many other factors must be taken into consideration. -~ ~
Generally speaking, an attempt should be made to secure adequate samples of the major - -

_range areas producing the bulk of the forage within any given unit. It is especially
important that one or more transect clusters be established in all key range areas which .

- because of their character, location, avallablllty, or for other ~casons, have unusual
s1gn1ﬁcance to livestock or game populatlons and management.

-E. Step Two - Photographlc Record

" A minimum of two plctures will be taken at'each transect s1te (with the: tape in place), one a -
close-up, another giving'a general view along the transect line. Although this is listed as
Step 2, it is preferable to photograph the area immediately after the tape is stretched in order
to more accurately portray undlsturbed condmons :

1. Photographs w1ll be made in general conformance with the instructions given in the

» BLM _publication, An Improved Method of Making a Photographic Record of Range
Conditions, by French & Shunk, July 1952. This publication prov1des instructions for
photographic identification, filing, recommended photographic equrpment etc., which

may be modified as necessary .

2. Taking pictures with 35 MM cameras is. permissible as a temporary measure if more .

- suitable equipment is not available. However, this should be done only with black and
white film in order that suitable enlarged prints, not less than 4 x 5 inches; may be made
and filed with the transect record. Use of a tripod is essential. Range photographs will
be identified by use of a printed card. This form is included as Illustration 5. The
importance of obtaining a good photographic record cannot be overemphasized. Good

-before and after photographs of an identical range area provide-one of the best and most
easily understood selling points on the value of good range management practices.

3. Additional permanent photographic stations should be established to provide a more
complete record of change in vegetation or soil condition. A periodically continuing
picture record at such sites will be a valuable supplement to study data obtained by other
methods and at other sites. In order for the record to be fully usable, careful notation of
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the location, season of year, general growing conditions, etc., should be made for each
photograph at the time it is taken.

F. Step Three - Score Card

The score card (Ilustration 6, Form 4-1419) is designed to rate current range condition and
aid in estimating range trend. The examiner determines from analysis of transect data and by
observation of the surrounding area which of the various rating descriptions best fit the
conditions he observes. One of the figures assigned to that description is entered on the right
hand margin as his score. A “spread in value” is given which allows the examiner to use any
figure between the minimum and maximum values listed. Although the area of observation is
limited to the transect immediate vicinity, the condition rating will apply to adjacent and
surrounding range lands of similar use pattern, type, and character.

In the use of the score card and transect record, it is most important that all data be filled in
on the forms while the examiner is on the ground. Though condition standards and score card
values may change as a result of new research findings, the history of the site as measured in
Step 1 will always be available for future reanalysis.

Each district office must develop a list showing the ratings of the plant species to be listed in
Section B “Composition”, and decide whether “Vigor” will be based chiefly on perennial
grasses, shrubs, or forbs or some combination of the three. In developing these ratings the
District should stay within or near the general numerical values assigned in Illustration 6.

1. Density

Density should be rated directly from the number of hits on vegetation per 100 readings
on the tape. This assumes that plant frequency along the transect line is in direct propor-
tion to percentage of total vegetative cover present. Note: Hits on either shrub over-
story or plant understory contribute to total plant density but a hit on both at any given
transect point should, for the purpose of rating density, be counted as a single hit.

2. Composition

Careful consideration of vegetal composition is very important, especially as it pertains
to range trend. To prepare the score card for local use, refer to the district plant classifi-
cation list (Illustration 7, page 1) as a basis for listing plant species in category B(1) on
Form 4-1419 (Illustration 6). The key plant species, indigenous to the vicinity, which
indicate poor, fair, good or excellent stand composition, should be listed, in the proper
sequence and appropriate statements made on reproduction and age class distribution.
Probably in most cases plant composition criteria will differ somewhat for each major
plant association within a district. However, once developed, frequent changes in
standards should be avoided.

3. Vigor and Condition

Vigor and condition criteria for all classes of vegetation are combined within this section
rather than having a separate section for browse. If desirable browse or other classes of
plants are missing or occur only in very minor amounts, the examiner should disregard
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~ them when rating vigor, major attention must go to the- specnes of plant or plants which
carry most of the grazing load for the type.

4. Soil and Erosion

Soil and erosion factors are judged on the basis of:

a. The natural erosion hazard as deterrmned from the percent of bare ground measured -
on the transect line, and

b. Current soil erosion conditions noted along and in the vicinity of the transect line.
" The rating criteria listed on the score card are believed to be self-explanatory.

‘

5, Supplemental Informatlon

_‘It is important that the examiner take time to record any pertinent supplemental data
under the heading, “Current Situation.” This information will do much to explain
variation with subsequent readings, on such things as plant vigor, seed production, etc.

G. —Sunimary Records .

The summary record for intensive studies, formerly listed as illustration-3 " in the Manual, has
been discontinued because it fails to provide much usable information for the districts.
However, this does not remove the necessity for keeping a cumulative record of soil and
vegetal changes which takes place on any given study plot or transect site. But the range
-management plan for an allotment or unit will require a written summary of range condition
and trend based upon the data from range study records

H ,R_ecords - RN f-, o R
All field records pertaining to range studies will be retained in the district offices. Since
considerable material eventually will be accumulated for each allotment or unit being studied,

separate files should be-maintained. Double or tnple compartment manila binders are well
suited for the ﬁlmg of these data.
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lllustration 4 Page 1 .

Form 4—1420 : ' . UNITED STATES . .
Uuly 1959) ) . DEPARTMENT OF THE INTERIOR
BUREAU OF  LAND MANAGEMENT

RECORD OF PERMANENT LINE TRANSECT

Allotment or Unit o i | District ' _} Date -
Cluster Number | Wﬁm1
Transect Number ‘ Locaﬁon 2
l-:xa_mine{
A.

31 | 22 | 23 [ 24| 25 | 26 | 27 | 28 | 20 [ 30| 31| 32 | 33 | 34 | 35 | 36 3;1 38 139.| 4

41 | 42 [ 43 | 44| 45| 46 | 47 | 48 49 50 [ 51| 52 [ 53| %4 (55| %6 | 57| 58| 59 | 60

61 | 62 | 63 | 64| 65| 66 | 67 | 68| 69 | 70 | 71 72| 73| 74 | 75 | 76| 77 | 78 | 79 86

81 ) 82 | 83| 84| 85| 8 [ 87 | 88 | 89 | 00| 91| 92 | 93| o4 5 [ %] o7 98 99 | 100

‘ Note: Lxst ovelstory species in upper blocks Show plants by interagency symbols and cm:le symbol when' dead
L - Litter; R — Rock; S — Soil; A =~ Unideatified annual; E.P. — Erosion' Pavement. :
B. SUMMARY OF PART A - C. LIST OF PLANT SPECIES* R T
NO. OF ) L NO. OF KEBY
Moo . PLANT NAME . symsoL | ;Do 00 :ommn |
BARE SOIL

(Annuals ) Plant
Ground (Peremnials) Density Index3
Cover (Litter -
Index (Rock
K (Erosion Pavement
(Other (list) .
TOTAL . 100
Overstory o
Understory .
Desirable Plant Index4 *Include important species not recorded as hits on the
: i transect '

D. VIGOR (Record any actual measurements

5
made of key forage species) E. PHOTOGRAPHIC DATA

PLANT SPECIES MEASUREMBNT

[ [

1



lHlustration 4 Page 2

1 Pormoncat Roforoaco Polat;, cech ao GLO ouszvoy comor o tie to comor.
2 Initial trenpoct ctako by baardag end distoace from GLO cemor of refercace point.

3Rocord no moco thon 1 hit per mecouremaat polnt. If both canual and perennicl on geme point, record
the percnaiol. P.D.IL = total bits on vogatation.

4 Conoult Ploat Hot (llustraticn No. 9).

SNote cay devietica from ctendard p duses, ontsa photoo teken, otc.
Ganeral View -~ Sat up comora 35 fact bock of {aitiol ctoke cnd focuo to chow full leagth of line end
horizoa. (With tope ia placa.)
Close up = Sat up comom over initial otake, fecus ca polat 6 foct out on transect line. (With tape
in place.)

6 Additicaal Infomctica:

{0) Doocribe posmencat rofcrcace polat cad note by chkotch mop, cdditional dircctions for reaching and
identifying tho trensect cite:

(b) Bricfly doccribo tho type of equipmeat ond mothod uvood to recd tope in ordor thet repeat readings
will excetly duplicate the procedurco used for the Initinl recding, i.0., describe type of loop used,
hou rondlngs Tero tohon with reference to pesitiea of the topo, ote.
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Illﬂstration 5 Pége 1

~ TRANSECT PHOTOGRAPH ‘IDENTIFICATION CARD -

||STR|CT_
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lllustration 5 Page 2

Instructions for Preparation of Tramseet
Photograph Identificatiom

Thig form will be uvsed to identify all photographo tokem durxiamg the imstalla-
tion and remeasvrement of Three-step tramsects.

The printed form (oample attached) is imtended to be dispooable. The infor-
matlion needed to complete the tramsaect idemtifications will be added using
black "Magic Msrker" imk.

The tatum holder normally used im collecting field data smd for carryinmg
blank forms will furmigh backimg for the placard durimg photography. Two
rubber bande oxr string loops may be used om the 1id of the tatum holder to
keep the placard im place. The tatum may be placed om the groumd ox, if
clovation 40 necessary ac in browse types, astride a stick or twig.

Rubber band
or otrimg




lllustration 6 Page 1.

Gy 1939 - UNITED STATES - Date
! DEPARTMENT OF THE INTERIOR S
BUREAU OF LAND MANAGEMENT . . ] Examiner
. RANGE CONDITION TRANSECT SCORE CARD- .~ | Claster Number
District ) N ~ .. | Location
Allotment or Unit - ‘ - ‘ C Range Type

L VEGETATION

A. DENSITY OF PLANT COVER *.

40% ormore=10 30-40%=8  Check if data were cbtained from more then one transect and are
20-30% =6 - 10-20%=4 .average number of hits per.100 readings [ ]
“Less then 10% = 2 - |

*Determine directly from Part A and B of line transect record. Record no more than l hlt per measurement

point even though both undastoty and overstory hits. listed. )

B. COMPOSITION AND AGE CLASS
: (Based upon transect data plus ocular estimate of d]ommg area) -

With reference to the site potential, llst vegetation present or which shonld be present under the
. following categodes. *

Q): Desimblepemnhls. ’ » . -

(2) Perennials of medium value or high qna!lty'mnals:

'(3) Annuals and m:iaal_mble Cl. wonhless perennials:

* Rofer to district plant list (Illustration No. 9).

1. Plents in (1) above making up more than 50% of the type total;
Plants in (2) above generally preseat and may be moderately abundant but not in excess of 40% of
type total;

Plants in (3) above rare or absent and never in excess of 10% of type-total. . (16=20
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B. COMPOSITION AND AGE CLASS
(Based upon trasect data plus ocular estimate of edjoining area) — Continued

SCORE

2. Perennieals in (1) ebove p nt in dec d amount usually 30 to S0% of type makeup; plents in (2)
above usually equaling or exceeding the perceatage of those in group (1); less desirable plants such
as those in (3) above in gzeater amounts but not exceeding 30%. of total type composition. Young
plants preseat end some eeproduction of desirable percanicls taking plece. (11--15)

3. Desirable percanials in groups (1) and (2) much reduced, tegsther meking up from 20 to 60%. of type
total; canueals end undesisable perennials present in greatly increased emocunts, usually meking up
40 to 80% of total vegeteticn; pure stends of palatable canuals may eccur. {lay be young plants but
little o7 0o reproductica of desirable species. (6-10)

4. Low value end noxicus plents predominete, only remnants of desireble forege species remain. No
reproduction of desireble species. (0=-5)

C. VIGOR AND CONDITION OF MAJOR FORAGE PLANTS

1. Grasses and palatable forbs rebust, numercus leaves, seed stelks tall and abundent. - Sed and bunch*

gresses firm. Browse, flowers or fruits and current leef growth abundent; plants show no grazing
effect. Young plents of varying ege usually cccur throughout the type. (9~-10)

2. Grésses and peletable forbs strong with moderate amount of seed stelks end leafege. Sod and
bunch gresses firm. Brouse cugrcat leaf growth, flowers, or fruits plentiful; slight effect from
grazing use; low shrubs erect, no evidence of hedging or browse line. (7-8)

3. Grasses and palateble forbs apparcatly healthy but forage production poor, evidence of thinning,

i some bunch grasses loose (slight pedesteling of plants generally characteristic of this class).

i Browse, current growth, flowers, or fruits scarce; tall shrubs with browse line forming; low

: shrubs hedged. (5-6)

4. ‘Grasses and paleteble forbs wealk, forege production poos, sced stalks few end shost, plants pull
up eesily, sod gresses definitely breaking. up (distinct pedestaling end ebnormal deeth loss often
cheracteristic of this cless). Browse, current growth slight to nong, tall chrubs with distinct
browae line, low shrubs proateate oz stubby. (3-4)

S. Gresses extremely weak and dwerfed, leaves and seed stalks fow to none; excessive thinning of
cod and deterioration of binch greas root crowns; survival of much of gross cover deubtful
Palctable forbs genermily absent (root exposure due to erosion of pedestals and high deeth loss
generally characteristic of this cless). Browse, no current growth; inferics epecies heavily
grezed, many brenches deed, some plents killed cutright. . 0-2)

TOTAL SCORE FOR VEGETATION
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llustration 6 Page 3

CURRENT.SITUATION (Chech appropriate block) -

Precipitation: .- ] Above normal . O Nomal | Below norial "] Dought conditions prevail

- Cnnut plent development is: | ] Early - ] Late ™} Above average d Avetage_r - B}elow1 average

Uﬂlizaﬁonofcumtmﬂl is:"r - l:]l.ig!a't - Dlodetate e DHeavy , "] Excessive -

Uamgl site influences:

:

" Record cnuut stocking rate and condition of lﬁestock from b&g'infamation soiirce available:
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llustration 6 Page 4

[. SOIL AND EROSION

SCORE

A. EROSION NAZARD INDEX

(Rate on basis of ground cover index oa trarsact line)

80 to 100 hits = 13-15 40 to 60 hits = 7-9
60 to 80 hits = 10-12 20 to 40 hits = 456
0 to 20 hits = 0-3

B. CURRENT EROSION

Erosion noagc; ell coil layers intact end stabilized, (15)

Erosion slight; might be detected by litter or small amounts of sediment or top soil deposited on
or agninct grasseg or low shrubs; gullies or draws ebsent or completely healed. (11-14)

Erccicn mederate; cceacional bere spots giving patchy appearance; few plents pedestaled; gully
oz choanel sides not re, but complete stabilization deubtful; litter scarce; soil compaction
ncticesble but act encessive; concentraticn of runoff into minute channcls often apparent; cat
oteps and terrecen noticeable ca slopes. (7-10)

Erogicn oevere; aumerous bare spots, sheet crosion and soil compaction on light soils definitely
opparent; crosica pavement evident on stony or, gravelly soils; pronounced drift oca sandy soils;
cheanels or gullies, if precent, with rew sides; mejority of plants pedestnled with some roots
enposed. (3-6)

Eresion very oevere or critical; sheet erosion widespread; subsoil exposed in many places; shoe-
striag gullies with raw sides generelly common; large gullies with active side and head cutting
often preceat; complete erosion pavement on stoay soils; ‘‘blowouts’’ and excessive drifts on
sendy soil, rapid depletion of plent cover evident. (0-2)

TOTAL SCORE FOR SOILS

INTERPRETATION OF SCORE
(Circle appropriate scores)

CLASSIFICATION L VEGETATION . II. SOILS OI. COMBINED RATING
Excellent 32 or more 24 oz more 56 to 70
Gosod 24 to 31 18 to 23 42 to 55
Fair 16 to 23 12 to 17 28 to 41
Poor 9to'1S 7toll 16 to 27
Very Poot ) Oto 8 Oto 6 Oto 1S
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: Supp}lemen_taln Studies — beming T wo-Phase

r‘;111 DEMING TWO PHASE

: Edttor s Note The Deming Two- Phase procedures were transcrtbed from the ortgmal text.
from the old BLM Manual Volume IX Range Release No 38 dated September 1 2 1 960

o A Procedures for Usmg Two-Phase Method - f :

The followmg procedural statements describe certam detalls of practlce in surveys made by
-~ the Two-Phase method. Further amphﬁcatlon of these- procedural hints is.to be found i in
' “‘Supplemental Insl:ructlons for Freld Use - March 1957 by MllO H Demmg (Illustratlon 8).v .

] 1. Observatlons

. Observatlons are’ made 1n the ﬁeld at random but at such 1ntervals as seem necessary to
B sample sufﬁcrently all the 1mportant vegetatlonal types and broadly generalized srtes
" Only a single observation record need be taken for any size of arca where similar
- “conditions of site, vegetal cover, and use 1ntens1ty pattems preva11 Substant1al change
. m any of these features w111 requrre another observatlon wnteup record and map entry

- 2.‘ Local Plant Classrficatlon Llst
On the parttcular management unit or allotment under study the prevallmg or anticipated
circumstances of season of use and kind of | grazing animal fix the appropriate basis for .

. us1ng the local plant class1ﬁcatlon list w1th reference to the Range Condmon Index.

3. Range Condltlon Survey Fleld Record ST :

- The data for ﬁeld observatlons on range condltlon is recorded on-a Two- Phase Range
Condition Survey Field Record Form 4-1529 (Illustratlon 9). This form prov1des fora -
. ‘brief descnptlon of each type and site at each ‘observation location for which a. writeup
and rating are made. The vegetal type is des1gnated by-the appropriate number and/or
name (Section I, Illustration 3) and the most important species present are listed. The
" site is described with concise terms as to land’ form (as valley floor, mountain slope,
“etc.); topography (as broken, steep, etc.); exposure (by directional quadrants, as SE,
multiple, etc.); soil characteristics (as sandy loam, clay from tertiary shales, etc.); and
moisture characteristics (appro'ximate annual rainfall in-inches and snow lay, as 8", snow . -
cover intermittent, etc.). Space is provnded for a location tie entry for each observation '
statlon by sectlon, townshlp and range, if poss1ble otherwrse by land feature names.

‘4. ) ‘Numerical Ratings

Numerical ratings are assigned on the writeup form to each of the four items listed under -
each phase of Forage Stand and Site-Soil Mantle headings. Each item is judged appro-
priately by reference to the standard key descnptlons contained inthe Range Condition -
Index. These item ratings are entered on the field sheets and totaled separately for each
phase. These totals are written thus (40/60) as “combined ratings” in which the first
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figure always refers to the Forage Stand Phase total and the figure behind the slash mark
always refers to the Site-Soil mantle total.

5. Unit or Allotment Summary

Each field sheet has spaces provided for ten complete observation location records. This
number is usually sufficient to describe an allotment or a small management unit ad-
equately if the kind of livestock or big game and season of use therein are the same
universally. After acreage of each condition class is computed from the zoned map the
data is entered in the Unit or Allotment Summary spaces on the field sheet form.

6. Condition Classes

The sum of the total rating obtained for both phases (i.e., both figures of the combined
rating) determines the range condition class for that writeup and location. These condi-
tion classes are five in number: Excellent, Good, Fair, Poor and Bad. The appropriate
condition class in which each combination rating total falls is determined with reference
to the following scale index points:

0 -125 Equals  Waste or Unusable Range
25 - 60 Equals Bad
60 - 95 Equals  Poor
95 - 130 Equals  Fair
130 - 165 Equals  Good
160 - 200 Equals  Excellent

7. Observation Noted on Map

The approximate location of each observation place is shown on the map by entering the
Two-Phase formula figures for the Forage Stand and Site-Soil Mantle conditions ob-
served in that place. This is the “combined rating” for both phases and is entered thus
60/80. The extent of the reference area of each observation location is not delineated on
the map.

8. Zones by Condition Class

After all the ratings for the respective observation locations are plotted on a map,
zonation of the area of each condition class is obtained by drawing exterior boundaries
which contain all the locations at which the combination ratings fall within the pre-
scribed arithmetic limits for each respective class. Any combined rating total of less
than 25 is considered as waste and unusable and the area so rated is cross-hatched on the
map. Acreage for each condition class zone or for unusable range is computed from the
map by planimeter or other measuring device.

9. Using Type and Topographic Maps

The dividing lines or boundaries between the respective zones usually follow topo-
graphic relief and vegetational type lines. If type maps or topographic maps are avail-
able for field use they help to fix where the boundaries between such zones should be




. ;

. Listsof local plants SO classrﬁed are essentlal Ratmgs w1ll be applled as follows '

Supplemental Studies — Deming Two-Phase

* + ‘drawn.” Otherwise the boundarres are approxrmated or sketched in the ﬁeld us1ng
_whatever controls are avarlable from knowledge of the area.. :

10. Range Condltlon Crlterla Index

- The Range Condrtton Crlterla Index quoted hereafter (Sectrons I11.B and 118 C) const1—
_tutes the universal reference guides for judgment of the field examiner in assigning
appropriate numerical ratings item by item for the conditions discovered in field surveys.
Since this index is constantly used for reference in field work it was published sepa-
rately (I]lustratlon 8) ‘ : »

. B. Phase 1- Range Forage Condltlon Index Ratlngs

For consrderatron of the forage stand the four 1tems of Quahty, Quantlty, Vlgor and Repro-r :
_ductlon are subject to mdependent ratmg and Judgment The sum, of the ratings assrgned each
_item- produces the total Forage Stand phase ratmg

Forage Stands Phase 1

1 Ratmg Plant Stands for Quallty

Judge proportlonately the relatlonshlp of plants composmg the stand wh1ch are of high
forage value, of intermediate forage value, of low forage value and worthless for forage.

25 Outstandmg predomlnance of h1gh quallty perenmal forage plants in the stand
Remainder of the stand is pr1nc1pally of medium value or worthless plants negli-
glble S . : :

20- At least half of the stand is composed of high quality perenmal forage plants
- Remainder of the stand may be mostly medium value plants with only minor
percentages of low value and few worthless plants. (High qualrty annual plants
may be considered here if they persist and are avarlable for use throughout the .
grazing season.)

15 - Atleast one-t_hird of the perennial forage plants are of high quality. ‘Medium value -
plants may be greatly predominant, but low quality and/or worthless plants may not -

exceed one-third of the stand. (Annual plants of high and medium quality but
limited usefulness are considered here. Stands composed almost exclusively of
medium value plants, either desirable annuals or perennial, also fall in this cat-
egory. ) ’

10 - High quality perennial forage plants are few. A major proportion of the forage
plants are of medium and low value. Worthless plants comprise a very significant
percentage of the stand. (Annual plants of low value and short llfe or usefulness
are cons1dered here.)
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5 - Outstanding preponderance of low value and/or worthless forage plants in the
stand. (These may be either annuals or perennials.) Remaining percentage of stand
may be composed principally of medium value plants. High quality plants are
negligible or relics.

0 - An extreme situation where only low value or worthless plants for forage comprise
the stand.

2. Rating Density and Occupancy by Desirable Forage Plants

Considering the site and environmental potentials for production of vegetation, judge the
relative density of stand and degree of occupancy of available space by valuable and
desirable forage plants, (i.e., those of high and medium values on local plant lists).

25 - There is a very dense stand of valuable and desirable forage plants. Such plants
occupy the available space almost exclusively.

20 - There is a thick stand in density of valuable and desirable forage plants. There

may be minor amounts of space occupied by undesirable and worthless forage
plants.

15 - There is a medium stand in density of valuable and desirable plants. Low value
plants and/or those worthless for forage may be equally dense in patches or may
occupy equal space with the desirable plants.

10 - There is a thin, open, or patchy stand of valuable and desirable plants. Low value
and/or Worthless plants may be denser or occupy a major portion of the available
space.

5 - There is a scanty and widely-spaced stand of valuable and desirable plants. There
may be dense stands of low value and worthless plants.

0 - An extreme situation where there is no appreciable density of valuable and desir-
able plants. Space occupancy may be almost entirely by worthless plants.

3. Rating Vigor of Desirable Plants

Judge the relative degree of health and thrift of the valuable and desirable forage plants
which are available for grazing. This is evidenced by their size, height, shape, color,
firmness of rooting, amount of leafage or shoot production and flower or seed stalk
abundance. Consider relatively high vigor of competing undesirable plants as an
adverse influence. Note any evidence of recent death loss of desirable plants.

25 - Valuable and desirable plants are robust, of maximum height and excellent color,
well formed and producing abundant leafage, seed stalks and shoots. They are
firmly rooted and show no sign of weakness or malformation.

20 - Valuable and desirable plants are thrifty and of good height, shape and color.
Grass clumps or sods are intact and well filled. Shrubs are sturdy, with good form
and have moderate numbers and length of shoots.
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10 -
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Valuable and desirable plants are of medium size, fair height, and with a medinm
volume of leafage and shoot production. Grass clumps may be small or sods
patchy. Shrubs may have relatively fewer and shorter shoots or may be somewhat
distorted in form .

Valuable and desrrable plants are low or short, poorly .formed and unthrifty. Grass
clumps may have dead centers, sod formations may be broken and irregular. .
Desirable shrubs are malformed or scrawny, or have some dead branches.

Valuable and desirable plants are ciitically weak and decadent with poor color,
stunted form and with very hmlted leafage or shoot production. Grass tufts or
shrubs often are infirmly rooted or pedestalled, and some recent death loss may be
found. Undesirable plants may be thrifty

Extreme situation where valuable and desu'able plants are barely ex1st1ng rehcs or -

have recently died in substantial amounts.

Rating Reproduction Abundanée and Survival of Desirable Plants .

Judge the comparative abundance and evidence of survival of seedlings, shoots, and
younger age classes of the valuablé and desirable forage plants. Usually these are in

competition with undesirable plants for future increases and replacements in the stand.

Consider which plants are gaining matenally in replacement for death loss of their

- 25-

20 -

"own kind.

Reproduction of valuable and desirable plants is abundant. Itis outstandmgly
predominant in all younger age classes and seedlings. This indicates the continual

i

- presence of sufficient reproductlon to burld or marntam dominance of the better

forage plants

Reproduction of valuable and desirable plants is frequent and in the majority with .

* respect to most new seedlings and younger age classes. ‘Some low value or worth-
- . less plant reproduction may be present in minor amounts or in the older age classes

15 -

S 10-

of reproduction.

Reproduction of valuable and desirable plants is’ moderate. It may occur in nearly
equal amounts and frequency with that of low value or worthless plants.

Reproduction of valuable and desirable plants is scanty. It is in the minority in
most younger age classes and is usually outnumbered by that of low value and
worthless plants.

Reproduction of valuable and desirable plants is rare or negligible in amount. That
of low value or worthless plants is usually predominant in'all younger age classes.
This indicates that the undesirable plants are gaining dominance or definitely have
contml of the stand

\
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0 - Extreme situation where there is no evidence that valuable and desirable plants are
reproducing and surviving in the stand in any appreciable amount.

C. Phase 2 - Site and Soil Mantle

The second phase of this method refers to the Site-Soil Mantle condition. Here the physical

- influences of all plants both above and below the ground surface are of paramount impor-

tance. Four items of Protective Cover, Natural Vulnerability, Surface Runoff Resistance, and
Soil Stability are judged and rated independently. The sum of these ratings produces the total
rating for Phase 2.

Site and Soil Mantle - Phase 2

1. Rating the Protective Cover and Its Efficiency

Judge the relative density and mass effectiveness of the cover formed by all kinds of
vegetation, including trees, shrubs, and litter, which shields the soil mantle from distur-
bance by water and wind. Note the size and pattern of bare spaces.

25 - Dense cover making a full and continuous canopy over the surface of the ground.
It affords maximum protection against erosion by water or wind.

20 - A thick cover in which there may be some small and widely spaced openings.
Usually it affords good protection against erosive forces, but the nature of cover
and dispersion of plants or litter leaves some marginal openings bare.

15 - A medium cover of vegetation, or a thick cover with large and patchy openings; or
thick stands of “annuals” or “perennials” which persist to maintain cover. These
are moderately or partially effective as protection against erosive forces.

10 - A thin cover of vegetation, or ephemeral and shortlived annual plants, or scattered
clumps and islands of vegetation in large bare openings. These are only slightly or
partially effective against erosive forces at certain times.

5 - Widely dispersed and scanty cover of vegetation, or annual vegetation that vanishes
quickly or appears only in some years. Ineffective against erosive forces as most of

the ground surface is uncovered most of the time.

0 - Extreme cases where the soil surface is barren of cover or nearly so, with no
protection afforded.

2. Rating the Natural Vulnerability of the Site

Judge comparatively the natural features of terrain and environment which tend either to
accelerate or reduce the force and effectiveness of wind and water as erosion agents.
Such features include position and land form, topographic relief, slope and exposure, the
nature and properties of the soil, surface stoniness or rock outcrop, and characteristic
extremes of local weather. Consider these factors under presently prevailing conditions
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- of cover and chmate The ratmg should reﬂect vulnerabrlrty to- whrchever erosion agent

is most active locally

25- Mmimum erosion hazard from either water or wind because of natural feature. For
water this usually means valleys, plains or terraces, gentle slope gradrents smooth ’
terram "and stable and absorptrve soils. For wind-action this usually means broken

. or rugged terrain.and very stable sonls amply sheltered : »

20 Shght erosion hazard from e1ther water or wmd because of natural features For . ., , o |

.water this usually means some hilly or rolhng terrain with moderate slopes, and - 7
fairly-stable and absorptive soils.. For wind this, usually means undulatmg or rough
: topography with few level areas subject to w1nd sweep

1 5 Moderate erosion hazard from all eros1ve forces because of natural features

" Intermediate conditions of térrain relief and steepness of slope usually. occur; also
moderately stable and absorptlve sonls, but w1th only partlal shelter

N 1 0 ngh eros1on hazard from e1ther water or. wmd because of natural features For

_ water this usually means relatlvely steep.slopes, dissected terraln rather unstable
soils, and sharply’cut water courses. For wind this usually means much smooth -
topography whrch offers llttle protectlon from wmd sweep, and loose or llght sorls v

5 Crrtlcal erosron hazard from e1ther water or wmd because of natural features. For

-water thlS usually ‘means precipitous slopes or badland areas with some shaleor =

" bare rock €Xposure; and dlslntegratlng types of soils. For wind this usually-means

_flat smooth terrain with little. obstructron to wmd sweep, and hght or loose sorls
' easrly subject to blowmg RIS :

O Exl:reme srtuatlon such as bare rock, raw shale beds, exposed subsorl layers, or -

: actrve dunes

‘Judge comparatrvely the raprdrty wrth whrch water from snowmelt or ralnfall enters the
soil or runs off over the soil surface and in drainageways or streain courses. -Consider
_ the nature,; amount and time of occurrence of all forms of precipitation. Consider

channel form and drainage patterns of major and minor water‘cburses. .

25- No or very slight mdrcatlon of surface runoff occurrence Most of the water from
Snow or rain is apparently absorbed or moves so gradually that litter and soil are
practically undisturbed. Drainageways and stream courses are smoothly rounded
and apparently well stabilized.

- 20 - Some evidence that a small amount of surface runoff occurs. There is some

disturbance of litter, fine soil, and small debris, but these are carried only short )
distances and moved in zigzag patterns. Water courses and drainageways are fairly
stable though well-defined: : -
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15 - There are marks of moderate amounts of over-surface flow occurring, indicating
lessened absorption and percolation. Litter movement and soil or debris lodgment
behind obstacles is common but in irregular patterns. Drainageways show evi-
dence of high water flow and debris deposits and some minor or discontinuous
cutting of streambanks is evident.

10 - Many indications of rapid runoff, low absorption, and a large volume of over-
surface flow. Straight rill gully patterns may show on exposed slopes, drainages
will show evidence of instability and active bank cutting or deepening. Litter
accumulation is sparse. Stream courses show silt, debris and rubble deposits
intermittently, or at high water stage levels of overflow plains.

5 - Much evidence of occurrence of quick runoff and torrential or flood flows of
waters. There is no litter accumulation in place. Flood debris and rubble deposits
occur along watercourse banks and as fans at stream junctions. Watercourse
channels are commonly straight walled and deeply sunk in valley floors.

0 - Extreme situation showing evidence of floods of great volume carried in thor-
oughly scoured channels.

4. Rating Soil Stability

Judge comparatively the present rate of erosional activity by the degree of soil move-
ment or disturbance. Results of either wind or water action or both should be consid-
ered.

25 - Soil mantle is intact with no evidence of soil movement. The soil is developing in
place with no sign of transportation. Surface litter is usually accumulating in place.

20 - Slight evidence of some recent soil movement. There may be a limited movement

of fine soil from bare ground or on certain exposures, but generally stable surface
conditions prevail.

15 - Moderate movement of soil is plainly apparent and recent. There may be some
terracing, or occasional plants on pedestals, or a few small rill gullies in exposed
places. Some sediment deposits occur intermittently in runoff channels or against
small obstructions elsewhere. Some gravel is exposed in bare spots where fine soil
has been removed. ' ‘

10 - Well advanced and active soil erosion is evident. Usually there are active gullies to
aid soil carriage and plants are on pedestals of soil. Drifted soil or debris deposits
are very noticeable against minor surface obstructions. Drainageways show silty
deposits or sandy material along channels or in fans. Erosion pavement is well
formed on gravelly or stony soil, but the pattern is open. Transported soil appears
mounded about shrub clumps.

5 - Severe soil erosion of recent occurrence. There is exposed subsoil or closed
erosion pavement on stony soils: frequently many active gullies, sharply incised
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dramage channels, large fan deposits of soil and debris which ihcludes gravel and
rocks. There are wind scoured depressrons and active hummocking or embryomc
dunes in sandy situations.

0- Extreme s1tuatlon such as on barren lands, raw shalebeds or shlftmg sand dunes .

Maps are an mdlspensable part of the range condrtron survey record.’ Combmatlon ratlngs

(See Section II1.A .4) at respective observatlon locations are plotted on them. From these

~ reference pomts the extent and limits of zones for each condition ¢lass are drawn and respec- .

tive acreage are.computed. Range condition survey maps used in district reports or for. other

. permanent records will be on scales of either s or /2 inch per mile. Umt reports or. ﬁeld V
.- work maps. may be on any convement scale. = . :

l. .;'- Map Zone Legends

) ~-All maps whrch serve cumulatlve or permanent record purposes should be colored by

.. _ condition class zones according to the following standard legend; Excellent Condition,

' -blue, Good condltlon, green; fair condrtlon yellow; Poor condition, ‘orange; bad condl-
_ tion, red; waste or unusable areas, cross hatching in red. The combination ratlngs,
- * . ‘written thus (60/80), should also be entered at the appropriate locations. (Section III. A. 1))
- -Field or work maps should be colored similarly for contrast to ald in the mechamcs of
: deterrmmng acreage and percentage relatronshrps for each zone ' -

© 2 Map Reference Dates

" All field work and permanent record maps should carry the proper reference year dates: -
The permanent record maps will 1dent1fy the years in whlch respectlve units or sectors. of
the district were surveyed. In addition a district diagram progress map may be kept to

. show the sector survey dates and other pertinent information such as delineation of
" sectors covered by different intensities of study, location of key area transects, locatlon :
of exclosure plots photo statrons, ‘etc. -

3. Speclal Separate Phase Maps

Separate maps or transparent overlays to illustrate the area and percentage relationships
of either the Forage Stand Phase, or the Site-Soil Mantle Phase alone may be developed
for such special purposes as particular problem analysis or for exclusive demonstration’ °
purposes. These may be prepared by entering only the ratmg figures for the particular
phase concerned 4t each observation location; then zoning the area by 20 index point
stage differentials in a manner sumlar to that followed when usmg the combmatlon
ratmgs

4. Resurvey Work Maps

Field work maps prepared in advance of resurveys of the Two-Phase method should
have the location of each observation station indicated in place by a reference point -
symbol. (thtls = [*1.) The combination Two-Phase rating should‘not be used for this
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purpose because it might tend to influence the resurvey rating. The type number or .
name may be entered on the map to aid more positive identification of the place and type
involved. ‘
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U:S. DEPARTMENT OF INTERIOR
- BUREAU OF LAND MANAGEMENT

TWO-PHASE RANGE CONDITION SURVEYS
| SUPPLEMENTAL INSTRUCTIONS FOR FIELD USE

By MILO H. DEMING REVISED MARCH 1957

The Two-Phase Method for making comprehenswe range condmon surveys is described fully in

Volume IX Range, Part 10 Studies, Chapter 10.3 Condition Surveys of the Bureau of Land .

Management Manual, and amendments. These supplemental instructions are prepared for ready
reference in the conduct of field work. They afford some additional hints and explanatron of the

local application and adaptation of general prmc1ples referred to in the accompanymg Range '

Condition Cntena Index (Revised March 1957) -

" The essentlals for Two-Phase Method Surveys are:

(1) A plant class1ﬁcat10n list—prepared locally in advance of field work. -

(2) A Range Condition Criteria Index—4 pages, processed separately. .
(3) A'supply of forms No. BLM 2-407 or similar—for field observation write-ups.
(4) A map of the area to be surveyed—any convenient scale for field use.

This method gives equivalent but separate ratings to the two most significant phases of the range
resource complex; i.e: the forage stand and site and soil mantle of the habitat. The ratings for these
two phases are further considered in combination for comprehensive classification of range
condition by relative terms commonly used by range managing agencies. The recording system
usedon ﬁeld sheets and maps maintains separate ratings for each phase at each observation station
so that arithmetic computation of changes in each can be made locality by locality at the time of
subsequent resurveys

Forage Stand Consnderatlon—Phase |

This phase deals with plants on the basis of their relative contnbutron to the crop of forage belng
produced on any particular site for the animals expected to use the range at a specific season of
the year. The four items of Quality, Quantity, Vigor, and Reproduction are rated with particular
reference to how well the valuable and desirable plants are faring in competition with undesirable
plants under current circumstances of growth and grazing use. With 100 points as a maximum
possibility, the aggregate numerical rating derived for the four forage stand items represents how
closely the conditions obtammg approach what is conS1der to be the full potential capacity of the
partlcular site for forage productlon -

Site and soil Mantle Consideration—Phase ) )|

This phase deals with the physical features and environmental characteristics of.the' habitat which
govern and limit the kind and abundance of native plants which can grow on any particular site.
It considers all forms of vegetation and litter with reference to the protective cover it forms and
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the influence exerted on soil and water movement under prevailing climatic conditions. The four
items of Protective Cover, Natural Vulnerability, Surface Runoff, and Soil Stability are rated
independently. The aggregate numerical rating for these four items represents how near the
situation as found approaches 100 points, or the ideal habitat conservation conditions for any
particular site.

Some Basic Principles

(1) For range condition survey purposes the land areas to be surveyed are judged primarily
from the viewpoint of usefulness for grazing purposes. Watershed, forest and other
natural resource values present are not evaluated as such but are considered as environ-
mental influences affecting the use and management of the area for range.

(2) Rangecondition is judged relatively with reference to resource conservation goals which
can be attained by proper management under specified circumstances of grazing use
rather than with reference to a possible ecological climax attainable under undisturbed
natural competition.

(3) Where ranges are used jointly by livestock and big game animals the predominant use
and the management objectives will govern which plant classification ratings are to be
applied.

(4) Resurveys of range condition after intervals of several years will reveal the direction of
trend and magnitude of the changes which have occurred by numerical comparisons of
the respective survey ratings.

(5) The frequency of making field observation write-ups is governed by the necessity for
sampling any significant changes in vegetational types, range sites, or use patterns. So
long as these remain reasonably similar a single write-up will apply. Greater intensity
of sampling makes the definition of condition class zone boundaries more exact.

Comparison Areas

Better understanding of the production potentials of various range sites may be had if ungrazed
or lightly grazed areas are visited first and carefully rated. This helps to establish some definite
criteria for making relative comparisons with findings on similar sites and in similar types. Local
relict areas should be sought for observations on species composition, vigor and form of plants.

Local Plant Classification Lists

Lists of all the important plant species found in the local native plant association are prepared in
advance of field work. These lists show a relative desirability classification (as high, medium,
low, or worthless) for each species at each season of the year for each particular kind of grazing
animal. These local plant lists become the foundation for judging the local relationships of
desirable and undesirable plants as described for rating purposes in the Range Condition Index.
The relative desirability classification for each plant is decided primarily on its forage value, but
the placing may be discounted if the plant is objectionable for other reasons.

62




Hlustration 8 Page 3

Combination Ratings and _Map Color Legend

Two-Phase combination ratings are written thus: (60[8_0), the first figure always representing the -
aggregate forage stand index rating and the second figure always representing the aggregate Site-

. Soil Mantle index Rating. Entry of this combination rating symbol on the field and record maps
_ identifies the approximate location at which the corresponding field write-up was made.

The sum of the two ﬁgures. which comprise the combination rating determines the appropriate
rang condition class according to where it falls within the followin g scale of numerical values for

‘ each condltlon class.

From to - Range Condition Class Map Zone Color

0 25 - Waste-unusable Red Hatchure
N kkkkkkFkFRFEFFFF For Usable Ra_nge Only *****.*******‘***'
o250 60 Bad ' - " Red
60 - 95" -~ Poor "~ " Orange’
95 - 130 ~ Fair 7 Yellow
130 165 Good . . - Green
165 200 | Excellent Blue

“Maps v

-Maps are ‘an indispensabie part of range,eondition survey records. Entry of the Two-Phase
- symbol on the map identifies the approximate location where the corresponding field write-up.

was made but the exact area of reference for each observation station is not bounded on the map.

~ All observation stations for which the combination ratings fall within the numerical limits

prescribed for each condition class are circumscribed by a zone boundary line. The zone or area

A occupled by each condmon class is thus distinguished on the’ map for coloring and separate .

acreage computatlons

Field maps may be of any convenient scale available. Large scale maps often contain topographic
detail or vegetation type lines which facilitate the location of condition class boundaries. For
permanent district record purposes the field information obtained should be transferred to district
maps no larger in scale than 1/4 or 1/2 inches per miles. The area covered by surveys each year
should be identified by dating with the year of survey in order to plan the cycle for periodic
resurveys of particular units.

Trend and Trend Symbols

Trends describe the progressive pattern of changes in range condition which develop over a
period of at least several years times. These should be distinguished from the short term
fluctuations which occur from year to year with more or less erratic patters usually assocxated with
climatic variation.

When former acquaintance of the examiner with an); range area or when i)eriodic resurveys
permit a reliable observation of trend, the following symbols will be used to indicate trends
appropriately on the field write-up form, No. II-407, and on maps prepared to show trends.
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Symbol Name Interpretation
++ Double plus ~ Very marked upward trend, and/or great increase
+ Single plus Definite and significant upward trend, and/or small
increase
0] Balance Stable or indefinite position. Change is too small for

positive determination of trend in either direction.

- Single minus  Definite and significant downward trend, and/or small
decrease.

= Double minus Very marked downward trend, and/or great decrease.

Correlation with Other Records

Range condition surveys picture cumulative results but do not-disclose definite reasons for the
prevailing conditions. The reasons must be developed through correlated analysis of other
historical and contemporary records which afford local details about the circumstances of forage
production and its use. The cumulative influences most responsible for range condition and
trends are seasonal and yearly variation in grazing pressure and weather. Consequently, timely
records of actual stocking, utilization results, improvement installations, forage production
circumstances, and weather influence must be kept or consulted to assign valid reasons for the
existing situation. Correlation of such records with survey findings will indicate the nature and
some measure of adjustment required to correct unsatisfactory or maintain satisfactory con-
ditions.
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RANGE CONDITION CRITERIA FOR
TWO PHASE METHOD SURVEYS »
PHASE I - FORAGE STAND INDEX RATINGS
(Revrsed March 1957)

QUALITY: . Judge proportlonate relahonshlp of plants composing the stand Wthh are
_ respectlvely of high forage value, of intermediate forage value, of low forage value and worthless
for forage. . Local lists of plants so classified are essential.

25

. 20-

15-

10-
- are of medium and low value. Worthless plants comprise a significant percentage of

5-

0-

Outstanding predominance in the proportion of high quality pe'rennial forage plants 1n v
the stand. Remainder of the stand is composed principally of medium value, w1th the
percentage of either low value or worthless plants negligible. .

At least half of the stand is composed of hlgh quallty perennlal forage plants :
Remainder of the stand is mostly medium value plants, with minor percentages of low
value and few worthless plants. (High quality annual plants may be considered here

if they persist and are avallable for use throughout the grazmg season.) o

At least one-third of the perenmal forage plants are of high quality. Medium value
plants may be predominant.: Low quality and/or worthless plants may not exceed one--
third of the stand. (Annual plants of hlgh and medrum quahty but short-hved

: usefulness are consndered here.)

High quality perennial forage plants are few. A major proportion of the forage plants

the stand. (Annual plants of med1um and low value and w1th short llfe are considered
here ) -

Outstandmg preponderance in proportlon of low value and/or worthless forage plants
in the stand. (These may be either annuals or perennials.) . Remammg percentage of
stand is principally composed of mfenor or medlum value plants. High quallty plants ‘

- are negllgtble or relics.

fkEgkRkkRkRR Rk RkE Kk

An extreme situation where only low value or worthless plants for forage comprise the
stand. :

QUANTITY l Considering the site and environmental potentials for product.ion of vegetation -
judge the relative density of stand and degree of occupancy of available space by valuable and _
desnrable forage plants (i.e. high and medium values on lists). '

25 -

20 -

There isavery dense stand of valuable and desirable forage plants Such plants occupy:,_-
the available space almost exclusively. : ‘

There isa thick stand in densrty of valuable and desirable forage plants. There may be

‘minor amounts of space occupied by undesirable and worthless forage plants.
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15 - 'There is a medium stand in density of valuable and desirable plants. Low value plants '
and/or those worthless for forage may be equally dense or occupy equal space with the
desirable plants.

10 - There is a thin, open, or patchy stand of valuable and desirable plants. Low value
and/or Worthless plants may be denser or occupy a major portion of the available space.

5 - Thereis ascanty and widely-spaced stand of valuable and desirable plants. There may
be dense stands of low value and worthless plants.
Sk ok ok ok ok sk ok ok ok sk ok ok ok ok ok skok skok ok ok
0- Anextreme situation - there is no appreciable density of valuable and desirable plants.
Space occupancy is almost entirely by worthless plants.

VIGOR: Judge the relative degree of health and thrift of the valuable and desirable forage
plants. This is evidenced by their size, height, shape, color, firmness of rooting, amount of
leafage or shoot production and flower or seed stalk abundance. Consider adversely comparative
vigor of competing undesirable plants.

25 - Valuable and desirable plants are robust, of maximum height and excellent color, well
formed and producing abundant leafage, seed stalks and shoots. They are firmly rooted
and show no sign of weakness or malformation.

20 - Valuable and desirable plants are thrifty and of good height, shape and color. Grass
clumps or sods are intact and well filled. Shrubs are sturdy, with good form and '
moderate numbers and length of shoots.

15 - Valuable and desirable plants are of medium size, fair height, and with a medium
volume of leafage and shoot production. Grass clumps may be small or sods patchy.
Shrubs may have relatively fewer and shorter shoots or may be somewhat distorted in
form. .

10 - Valuable and desirable plants are low or short poorly formed and unthrifty. Leafage
and shoot production is limited. Grass clumps may have dead centers, sod formations
may be broken and irregular. Shrubs are malformed or scrawny.

5 - Valuable and desirable plants are critically weak and decadent with poor color, stunted
form, and with very limited leafage or shoot production. Grass tufts or shrubs often
are infirmly rooted or pedestaled.

Sk ok sk ok ok ok ok ok ok skok ok sk ok ke sk ok ok skok ok

0 - Extreme situation - valuable and desirable plants are barely existing relics, or dying.
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REPRODUCTION: Judgethe comparatlve abundance and evidence of survival of seedlings,
~and younger age classes of the valuable and desirable forage plants.. Usually these are in
.competition with low value and worthless plants for future increases and - replacements in the

stand.

'25-

20 -

Reproduction of valuable and desirable plants is abundant. It is outstandingly
predominant in-all younger age classes and seedlings. . This indicates the constant
presence of sufficient reproduction to build or maintain donunance of the better forage -

plants

Reproductlon of valuable and des1rable plants is frequent and in the'majority with -

- respect to most new seedhngs and younger age classes. Some low value or worthless

plant reproduction  is present in minor amounts or 1n the older age classes. of

- reproductlon

- 15-

"10-

Reproductron of valuable and desu‘able plants occurs in near equal amounts and :
frequency with that of low value of worthless plants '

Reproductron of valuable and- desrrable plants is scanty. It isin the nunonty in most ke

T younger age classes and may be overshadowed by of low value and worthless plants.

Reproduct.lon of valuable and des1rable plants is rare or. neghgrble in amount. That of

-low value or worthless plants is usually predominant in all younger age classes. This

indicates that the undes1rable plants are definitely and dominantly in control of the - 7
stand. - '
. *********************

Extreme situation - no evidence that valuable and des1rable plants are reproducmg

- and survrvrng in the stand.
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Phase IT - SITE AND SOIL MANTLE INDEX RATING

PROTECTIVE COVER: Judge the relative density and mass effectiveness of the cover
formed by all kinds of vegetation, including litter, shrubs, and trees, which shields the soil mantle
from disturbance by water and wind. Note the size and pattern of bare spaces.

25 -

20 -

15 -

10 -

0-

Dense cover making a full and continuous canopy over the surface of the ground. It
affords maximum protection against erosion by water or wind.

A thick cover in which there may be some small and widely spaced openings. Usually
itaffords good protection against erosive forces, but the nature of cover and dispersion
of plants or litter leaves some marginal openings bare.

A medium cover of vegetation, or a thick cover with large and patchy openings; or open
stands of “annuals” or “perennials” which persist to maintain cover. These are
moderately or partially effective as protection against erosive forces.

A thin cover of vegetation, or litter, or ephemeral and short-lived annual plants, or
scattered clumps and islands of vegetation in large bare openings. These are only
slightly effective against erosive forces.

Widely dispersed and scanty cover of vegetation and litter, or annual vegetation that

vanishes quickly or appears only in some years. Ineffective against erosive forces as

most of the ground surface is uncovered most of the time.
kkkkkkkkkkkk ok kkkkkkk

Extreme cases - barren of cover or nearly so.

NATURAL VULNERABILITY: Judge comparatively the natural features of terrain and
environment which tend either to accelerate or reduce the force and effectiveness of wind and
water as erosion agents. Such features would include position and land form and position,
topographic relief, slope and exposure; the nature and properties of the soils; surface stoniness
or outcrops, and characteristic extremes of local weather. Consider these under presently
prevailing conditions of cover and climate. The rating should reflect vulnerability to whichever
erosion agent is most active locally.

25 -

20 -

Minimum erosion hazard from either water or wind because of natural feature. For
water this usually means valleys, plains or terraces, gentle gradients, smooth terrain,
and stable and absorptive soils. For wind action this usually means broken or rugged
terrain and stable soils.

Slight erosion hazard from either water or wind because of natural features. For water

_ this usually means some hilly or rolling terrain with moderate slopes, and fairly stable

and absorptive soils. For wind this usually means undulating or rough topography with
few level areas subject to wind sweep.
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ST

o -

10 -

ul""‘

Moderate erosion hazard from all erosive forces because of natural features. Interme-
diate conditions of terrain' rehef and steepness of slope. Moderately stable and
absorptivé soils. . ‘ &

High _erosion hazard from either water or wind because of natural features. For water A
this usually means relatively steep slopes, dissected terrain, rather unstable soils, and
sharply cut water courses. For wind this means s much smooth topography whrch offers

N httle protection from wmd sweep, and loose or llght soils.

0-

Critical erosion hazard from either water or wmd because of natural features For water.

- this usually means precipitous slopes, badland areas of shale or bare rock exposure, and

disintegrating types of soils. For wind this usually means flat smooth terrain with little » '

obstruction to wind sweep, and light or loose soils easily subject to blowmg
*********************

Extreme situation as bare rock, exposed subsoil layers, or active dunes.’

SURFACE RUNOFF: Judge comparatively the rapidify with which water from.snov‘vmel’t or
rainfall enters the soil or runs off over the soil surface and in drainageways or stream courses.
Consider the nature, amount and time  of occurrence of all forms of precipitation.

25 -

- 20-

5-
- lessened absorption and percolation. Litter movement and soil or debris lodgment

10 -

No or very slight indication of surface runoff occurrence. Most of the water from snow
or rain is apparently absorbed or moves so gradually that litter and soil are practically
undisturbed. Dramageways and stream courses are smoothly rounded and apparently

well stabxhzed '

Some ev1dence thata small amount of surface runoff occurs. There is some disturbance
of litter, fine soil, and small debris but these are carried only short distances and moved
in zigzag patterns. Water courses and dramageways are fairly stable though well
defined. :

There are marks of moderate amounts of over-surface flow occurring, indicating

behind obstacles is common but in irregular patterns. Drainageways show evidence
of high water flow and debris deposits and some cutting of streambanks is evident.

Many indications of rapid runoff, low absorption, and a large volume of over-surface _
flow. Straight rill gully patterns may show on exposed slopes, drainages will show
evidence of instability and active bank cutting or deepening. Litter accumulation is
sparse. Stream courses show silt, and debris deposits intermittently or at high water
stage levels of overflow plains.

Much evidence of occurrence of quick runoff and torrential or flood flows of waters.
There is no litter accumulation in place. Gully patterns are incised on slops. Flood
debris and coarse rubble deposits occur along watercourse banks and as fans at stream
junctions. Watercourse channels are commonly straight walled and deeply sunk in
valley floors.
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Extreme situation - evidence of floods of great volume carried in thoroughly scoured
channels. ‘

SOIL STABILITY: Judge comparatively the present rate of erosional activity by the degree
of soil disturbance or movement. Results of either wind or water action or both should be
considered.

25-

20 -

15 -

10 -

Soil mantle is intact with no evidence of soil movement. The soil is accumulating in
place with no sign of transportation. Surface litter is usually accumulating in place.

Slightevidence of some recent soil movement. There may be limited movement of fine
soil from bare ground or on certain exposures, but generally stable surface conditions
prevail.

Moderate movement of soil is plainly apparent and recent. There may be some
terracing, or occasional plants on pedestals, or a few small rill gullies in exposed places.
Some sediment deposits occur intermittently in runoff channels or against small
obstructions elsewhere. Some gravel is exposed in bare spots where fine soil has been
removed.

Well advanced and active soil erosion is evident. Usually there are active gullies to aid
soil carriage and plants are on pedestals of soil. Drifted soil or debris deposits are very
noticeable against minor surface obstructions. Drainageways show silty deposits or
sandy material along channels orin fans. Erosion pavement is well formed on gravelly
or stony soil, but the pattern is open. Transported soil appears about shrub clumps.

Severe soil erosion: There is exposed subsoil, closed erosion pavement on stony soils,
many active and frequent gullies, sharply incised drainage channels, large fan deposits
of soil and debris which includes gravel and rocks. There are wind scoured depressions
and active wind cutting or embryonic dunes in sandy situations.

sk sk sk o o ok ok sk ok sk ke ok sk ke ke sk ke sk ke sk ok

Extreme situation - as on barren badlands, or shifting sand dunes.
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" the old BIM Manual Volume IX, Range Release No 38, dated September 12; .1960.-
: A ‘Changes in densrty and composmon of perenmal vegetatlon are measurable to.a large :

" and soil erosion-are less easily measured and will depend.chiefly upon careful descriptive

'a'studyplots N

' The crlterla are presented for sake of 1lluslratlon and are based upon posmve or negatlve
.. values assigned to the drfferent elements. llsted ‘The indicated changes in both soil and -

"f. tions; an excess of . mlnus values the reverse.: When ‘the two are approxunately balanced the
range is Judged to be ina relatlvely statlc or unchanglng condmon :

" The numencal values assrgned to thlS form were amved at on a more or less arbitrary basis. -
 Therefore, experience in use may dictate a change in the weights given to trend elements and.-
- in the number of transect hits requrred to meet the criterion of a moderate or great change in
. soil or vegetal condition. For example, let us consider “Den51ty under paragraph A of the
“form. In a sparsely vegetated desert type an increase of 3t0 5 transect hits on vegetation’
S mrght be equlvalent toa 100 percent increase in plant densrty The same increase in transect .
. o hrts On an average Western range type might approxrmate a 10 percent to 15 percent 1ncrease Lo
. “in plant den81ty Thus, in the Southwest it seems certain that the scale of relative value _
.accorded to hits on vegetation will have to be altered. This is permissible in any case, butin =
- order to maintain uniformity of approach it is recommended that all such necessary:changes * a

. -y w1thm or between grazing drstncts

) B In measunng trend comparison is made with the data obtamed from at least one prior -
. measurement of the transect. As pomted out by Parker, the criteria for _|udg1ng trend of

" For example, a sagebrush type initially judged as Poor might completely lack a perennial-
‘would probably indicate improvement. A similar type judged as Good would be almost

~ the same low palatabllrty grass would in this instance suggest range regression to be taking
"~ place.

Supplemental Studies — Trend Score Card

IV TREND SCORE CARD SRR ‘-.;

Edrtor s Note The Trend Score Card procedures were, transcrtbed from the orrgmal text in

degree and it should be poss1ble to obtain direct trend values from study plots. ‘Plant vigor

evaluations of change. Form 4-1422 “Range Trend Score Card” (Illustration 10) has been
devised to ald in ratmg trend from mformatlon gathered by remeasurement of permanent

R

vegetal conditions are weighted togive plus or minus values and added algebralcally to
reflect site condltlon changes if any. An excess of plus values indicates improving condi-

7

be developed at the State or Area level, and that they not be allowed to vary apprecrably

vegetal condmon may differ in accordance with the initial condition rating given the type.
grass understory, in which case the later establishment of a low palatability perennial grass

certamly have had a fair understory of palatable perennial grasses. A subsequent invasion by

C. When considering the elements of composition and vigor as applied to major forage
species in the type, the situation may arise where one class of desirable plants is deteriorating
through overuse and another is improving and moving in as a replacement This is most

readily illustrated by winter game areas where palatable browse species may be decreasmg in
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Supplemental Studies — Trend Score Card

vigor, condition, and area occupied, while perennial grasses are on the increase. In such an
event, major use of the type must be carefully considered and greatest weight given to the
condition of the plant species carrying most of the grazing use load. In instances of this kind
full documentation of the situation should be made by explanation under the space for
“Additional Remarks.”

74

1. To supplement the foregoing, the examiner should refer to the local plant classifi-
cation lists (Section II, Illustration 7, Page 1) which are prepared as a foundation proce-
dure of the Two-Phase study method and which provided the basic data for the prepara-
tion of the Intensive Study Score Cards.

2. Asan aid to recognition of plant species having value to wildlife, a supplemental
list of common range plants is included as Illustration 7, Page 2. Districts may add to
this list or assign different plant values as determined by local conditions.

3. The plant classification lists will be of greatest value as they relate to measurement

of changes in composition of a vegetative type. However, the presence or absence of
desirable or undesirable plants may themselves under certain conditions be an indication
of trend.




lilustration 10 Page 1

Foma-taz2 - UNITED STATES : . |Date
{July 1960) DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT " [Examiner
'RAN?E TREND SCORE CARD ’ Cluster Number Transect Number
District ] . : : ) Location
. Allotment or Unit T . Range Type

- ® Far informaticnal purposes only. Data does not enter into numerical rating of composition.

I. VEGETATION

Crrcle appropriate scoves

A. DENSITY (as compared to prior transect, measurements)

1. Density of all perennial plants has increased ’

a. Greatly (more than 10 bits on transect)

:'b. Moderately (3 to 10 bits on transect)

‘2. Relatively unchanged (0 }9 2 bits increase or _deaea_s.c)'

3. ‘Density of perennial plimts has decreased

a. Moderately (3 to 10 bits on lr_cx.tlsecl)

b. Greatly (more than 10 bits on transect)

B. COMPOSITION (as compaiéd to prior transect measurements)

1. Deésirable perennial forage plants have i d in ber; better sp
may be reestablishing (refer 16 district plant list); reploduction and young

- age groups of preferred species are present

a. Change is moderate to great (more thari 10 bits on transect)

b. Chang.e is slight to moderate (3 to 10 bits on transect) .

2. Relatively unchanged (0 to 2 bits increase or dccrease)

3. . Desimbl ial forage plant have dec d in ber; some species

may have dlsappeared reproducuon of desirable plants is very scarce or .
absent; annuals or undesirables may have invaded the type ) .
a. Change is slight.to moderate (3 to 10 bits on transect) ; -2 L .
b. ChanAp is moderate to great (more than 10 bits on transect) -4 -

*4. .S y of comp ition change as compared to prior t t t
(list species and plus’or minus bits) ) -
a P ial plants i ing: 3
b. P 1al nlanta d f ;
c. 'lavadiag species:

- H HH
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- DE-
PROVING CLINING

3% s 2o s,

8TATIC

C. VIGOR (Judge any change in plant vigor and general condition relative to
descriptive terms and scores or actual measurements listed on prior writeups)

1. Vigor of perennial plant species is good to excellent; all forege plants -app
strong end robust; no dead or dying plants and previously overused or un-
healthy species recovering; invasion of bare arees teking place

a. Improvement in vigor and condition judged to be enceptional . +2 3

b. Improvement is definite but only moderately so +1

2. Vigor of major forage species relatively unchenged from earlier writeups 0

3. Vigor and condition are weakening; better forage species unhealthy, partially
dead or dying; no reestablishment of desirable plants and range generally is
an unhealthy condition

a. Condition of major species has deteriorated from previous check but
downward trend is moderate

b. Condition of major forege species has deteriorated noticenbly end at a
rapid rate; no signs of slowing up

it -2

TOTAL OF VEGETAL FACTORS (+ OR -)

Indicated trend of vegetative condition is [ | Upward ] Static ] Downward

II. SOILS AND EROSION

A. EROSION HAZARD INDEX (Measure changing conditions directly from ground
cover index on ''Record of Permanent Line Transect'')

1. Measurable inqrease in Ground Cover Index

a. Great improvement; significant increase in ground cover (decrease of +2

more than 10 bits on bare soil) «"

b. Moderate improvement; fair increase in ground cover (decrec;se 3 to 10 bits

on bare soil) +1

2. Ground cover index relatively unchanged (0 to 2 hits decrease or increase) : 0

3. Measurable decrease in Ground Cover Index

a. Decrease in ground cover is moderate (increase of 3 to 10 bits on bare soil) -1

b. Decrease in ground cover is serious (increase of more than 10 bits on
bare soil) -2
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o, . proviNG | TATIC | cLmving

'B. soIL _CONDITION (Judge cbange in amount of plant litter, ;elaliue stability o/.
residual soil, degrees of depletion or accretion of lransporled soil layers and
"bealing of eroded aseas)*®

l Plant htter is accumulatmg and excellent layer is in plece, tittle, if any, -
evidence of erosion and any formerly eroded areas completely. healing;. nc
evidence of plant pedestaling or wind movement of soils

a. Degree of improvement from prior measurement is very high* 44 2
b. Improvement is noticeable but only in a moderate amount - - -
2. Improvement, if any, is.minor-and is comﬁensated forby some slight deterioration’ 0
3. Plant litter has dummshed and llttle eviderice ofreplacement gully and sheet ero-
sion are continuing and may have accelerated; little if any healing taking place;
definite evidence of soil movement by loss or a’ccumu.letian of transported soil -
a. Detenoratlon is notmeable but at a moderate rate T v g —é .
b. Deterioration has been rapid and no sngns of lessened erosion e.tivity BT i HEY “‘ ’ B ) 'V
or lmprovement i - .
‘Jndgmen' may also consider increase or decrease of trampling actnvnty by llvestock
and any slgmhcant chenge in rodent actxvnty in the area B
= Jsmiisiadiliiit :
TOTAL OF SOIL AND EROSION FACTORS .(+ or <), -4
» - . Jits
Indicated trend of soil condition is "J'Upward [ static . -~} Dowaward - '
INTERPRETA_T,ION OF O\(ERALL SCORE *
CLASSIFICATION . - L. VEGETATION - ‘  . . SOILS IIL. COMBINED
Improving (rapidly) A +5 to +8 ’ - +4to +6 * 49 to +14 .
lmﬁroving (slowly). : +1to +4 +1to +3 - . +3to+ 8 o
. : B s — e : , - = ' -
Unchanged 0 . - ’ 0 - Otot 2
. e e et i e — —_— e
Deteriorating (slowly) : ~1to -4 ' ~1t0-3 -3t0- 8
. [ R PO JR— -
. Deteriorating (rapidly) -Sto -8 ’ ~4 to -6 : —9to -14
IIL. .ADDITIONAL DATA: -
A. PRECIPITATION (Check condition observed)
1. Current conditions ~ 7] Above nomal "] Below normal ] "] Normal 7] Drought conditions prevail

2. Estimate of average moisture condition during preceding 3 to S year period:
__] Above normal . T ] Normal (] Below normal

> Circle the 'appmpriale rating
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B. UTILIZATION OF FORAGE PLANTS BY CLASS OF ANIMAL ©

' 1. Cusest utilisatioa:

SHght Mrdowmto Pregce Cleco Bxtroco

2. Eatdmcto of average utilizctica for Mm@ 3 to S yoar posded:

Slight Mederate Propez Close Egtromo________

C. UNUSUAL SITE INFLUENCES which may have offoctod the trord rotingn: Liot onch focters oo proloaged drought,
fise, innect infeototica, cte., cad exnplaia offoct vpod otudy oito.

D. ADDITIONAL REMARKS: Uco thic oporo to décemcat cny cdditleanl ovideace of choagiag trond ia plant or coil
coadition which io not okowa above. : :

° Extar Symbol divactly in blesh as C for cattla, D for daar, S for sbaap, atc.
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Supplemental Studies — Guides Jor Estimating' Tren’d A

IV GUIDES FOR ESTIMATING TREND |

'v Editor’s Note: The Guides for Esumatmg Trend procedures were transcrlbed from the

original text-in the old BLM Manual, Volume IX ‘Range Release No. 38, dated

: September 1. 2 1 960

The followmg factors or mdlcators of trend may be used asa gu1de in estlmatmg current

- range trend. ‘This listing is not complete and its application must be accompamed by the

~_ examiner’s best Judgment of conditions existing at each particular site. No one set of factors -
will give a positive determination and observatlons should be made of as many of these .

) cntena as pos51ble

. A. From’ the s‘tandpo-introf '\‘/egetalkcondition:

Evndence of Upward
Trend

i

. Good perennial_ forage plants
" " ‘are represented in all age - .-

classes from seedlings ~ . -
through mature plants.

~Evidence of Static -

Condition

The age class dlSllellthIl of

‘existing species is adequate

to maintain-the stand. As a-

| rule:of thumb this should -
" | approximate: Seedlings and

e -| young plants 10 to-50 percent.
. | Mature plants.- 40 percent.or: | . ..
. ~'more. Old plants 10 percent

c Undesuable specles : ﬂ o
A decreasmg or present on]y

as rehcs

‘A definite inc@ase-in density-
- and vigor of good forage '

plants as based upon past ob-

servations or comparisons

with comparable adjacent
areas.

which maintain dominance. -

- ormore -

Closed .stand of Iliature plants.

Desirable-browse plants
showing one year or more of
twig regrowth present. Few
dead branches. Generally of

healthy appearance and vigor.

No serious evidence of
replacement of palatable
browse species by less
desirable plants.

- Evidence of Downward -
Trend .'

zEvrdence of decreasmg
'perenmal forage plants or ‘
.| unnatural age class distribu-: -~
.|10n such as absence or

scarcity of seedhngs or
young plants ‘

Undesuable spec1es . )

| increasing in stand with a-
| hedvy percentage of young
. plants . o

.Des1rable browse plants e

heavily hedged. Current
growth heavily utilized (over
60 percent of annual growth).

- Larger plants high-lined.
-Many plants may be dead or’
"|'partially dying out. Inferior-

species may be replacing
palatable ones. Grass stands

.| being invaded by inferior

browse species.
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B. From the standpoint of Soil and Erosion:

Evidence of Upward
- Trend

Good accumulation of plant
litter. Litter and duff rela-
tively undisturbed and in well
defined zones.

Little or no evidence of wind
erosion taking place. Any
existing bare or dune areas
being taken over by plants,
most of which are desirable
perennials. The above is
especially indicative if estab-
lishment is by seed from
palatable perennials.

No evidence of soil deposition
or buildup around base of
plants.

Any eroded gullies healed or
healing. Sides as well as
bottoms becoming covered
with protective vegetation.
Erosion pavement areas fully
vegetated within limits of the
site potential.

Evidence of Static
Condition

Fair accumulation of litter,
and little evidence of move-
ment taking place.

Any bare or dune areas are
not increasing in size. Little
or no evidence of change in

marginal areas of vegetation.

The deposition of soil is

very slight and nonrecurring.

Not noticeable on young
plants. Old alluvial deposits
largely vegetated.

Gullies mostly healed. Not
deepening and no apparent
increase in head cutting;
gully walls will be at least
partly vegetated and nearing
angle of repose. Erosion
pavement, if present, is not
increasing,

Evidence of Downward
Trend

Litter, if any, being depleted.
Top layers may be mixed
with or covered by soil
particles.

Bare areas or sand blowouts
or dunes, if present, appear to
be deepening or increasing in
size. No evidence of success-
ful invasion of plant life.

There is noticeable soil
deposition around base of
plants, including young age
groups. Plants will often be
pedestalled. If roots are
exposed this is evidence of
very recent soil removal,

Gullies present and unhealed,
active headcutting, gullies

steep sloped and may be deep-

ening. Rill channeling
observable. Erosion pave
ment forming.
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Supplemental Studies — Exclosures

VI. EXCLOSURES

Editor’s Note: Procedures Jor using exclosures to detemune range condition were tran-

- scribed from the ortgmal text in the old BLM Manual, Volume IX, Range Release No. 38,
dated September 12, 1960, and from a reference in the Journal of Range Management, July
1958, “Exclosures in Big Game Manggernent in Utah” by Stanford Ypﬁng.

It has been a practice of long standing to construct range exclosures as a means of providing :
an index of the effect of grazing use by different classes of animals and to'give a record of
changing range condition. : ‘

: A. Exclosure w1ll often be set up in cooperatlon with State or other Federal agencies with a
joint analysrs belng made of the use data obtamed

B. 'Where common use of the range takes place, one section of th'e exclosure shoi'lld exclude o
* only livestock and another should be game-proof. - If there is an indication of even moderate

rodent or rabbit population in the area a third and smaller division should be fenced against
these animals. Even experienced observers cannot always distinguish between deer and -
rodent use. In addition, it is always desirable to have one small portion of an exclosure
" completely protected against use by all animal life to serve as a check on other environmental
factors affecting plant growth such as fluctuations of climate, disease, insect infestations, etc.
. A fourth Section of the study area should be marked but left open to unrestricted normal use.

‘ C State game departments are doing a considerable amount of this work and may be
" consulted for fencing specrﬁcatrons if exclosures are “to bé constructéd other than on a coop-
erative basis. However, if such plots are to be constructed with the study of game use as a
major objective, it is strongly recommended that it be made a cooperative venture if this is
- possible. . "~ : -

D. Selection of exclosure sites should be given as careful consideration as in the selection
of any other area for study, taking all pertinent factors into consideration. It should be noted
that exclosures are a valuable tool of management regardless of the type of range.they are
placed upon

E. Permanent transect studles and photographic stations should be estabhshed as a means

of recording the change in range and soil condition which may result at the exclosure site.
Pellet count records within the different exclosure sections will also provide data for estab-
lishing the ratio of game vs. livestock use of the areas (Section VII). (An excellent reference
is found in the Journal of Range Management, July 1958 - “Exclosures in B1g Game Manage-
ment in Utah” by Stanford Young. )

Editor's Note: The following information was summerized from the Journal of Range Man-
agement cited above and has been edited.
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Construction of Exclosures should be guided by the following points:

1. Exclosures should be located on representative parts of range, physiographically as
well as vegetatively, and they should enclose ecological units of range that can develop
naturally and independently of the surrounding range. The more heterogenous the
conditions, the larger the exclosure should be. Total-protected, game-only, and open-
range areas should be carefully selected to have equivalent conditions, thereby allowing
for accurate comparisons. Experienced range ecologists should be delegated the respon-
sibility of location and design.

2. Exclosures should be permanent installations, with no more being constructed than
can be properly maintained by the agency which built them. Once their upkeep is
neglected and animals enter, much of the accrued development is destroyed.

3. Exclosures should be located on the important vegetation types to sample use by
the different kinds of range animals.

4. Fencing should be of the most open design practical to minimize its effects on the
range environment. However, log and block fencing, because of its durability, would
possibly be necessary where deep snows prevail. Fencing that excludes deer should
stand at least 8 feet high. Fencing excluding livestock while allowing deer to enter
freely should stand 3 to 3'/2 feet high and be railed.

5. Where rabbits are abundant, part of the total-protected area should be made rabbit-
proof. This can be done with 1-inch by 1-inch mesh welded wire, supported against
sagging, the lower edge of which should be buried 6 inches and pegged securely into the
ground.

6. A sign should be installed at a prominent location giving the name, date built,

. building agency, and purpose. The sign should also identify the structures and discour-

age their use as corrals. Stiles or ladders should permit access to the totally protected
portion, since gates or doors may be left open.

7. Included in the compiled records should be permanently located photo-hubs, along
with aspect and fenceline photographs. Also recorded should be climate and animal use,
including classes, seasons, and intensities. In addition, carefully designed studies
sampling the different components of the range, ground cover, and browse should be
established on the exclosures and surrounding range. These studies, standardized and
regularly repeated, would chronicle the long-range effects of differential animal use on
the range.




S upplemeﬁtal Studies — Pellet Studies

VII. PELLET STUDIES

Editor’s Note: The Pellet Studtes procedures were transcrlbed from the ongmal text in- the
" old BLM Manual, Volume IX, Range Release No. 38, dated September 12, 1 960

The counting of deer pellet (dung) groups as a method of determining the number of game-
use days per acre; the approximate big game population of an area; and the trend in use from

- year to year, was described by McCain, et al., in 1940 and 1948 (A Method for Measunng
'Deer Range Use, 13th trans, North American Wildlife Conference). Studies by Rassmussen, "

: Doman, and Smrth (1943) indicated that the defecation rate for mule deer averages approx- -
imately 13 pellet-groups per day. . Recently workers in California (Dasmann and Taber, 1955)
- .have found evidence:that pellet deposition rates may vary with a change in diet. Robinette, et
- al., discussion at, the 23rd Trans. North American Wildlife Conference in 1958 found at the
Little Hills Expenment Station in Colorado, an average rate of 15 pellet-groups per day were
deposrted by mule deer using moderately stocked sagebrush - juniper type winter range which
is in good condmon or thrrteen groups per day if the deer were utilizing depleted wmter o
ranges. - = :

A. It is not contemplated that Bureau techmcrans w1ll initiate studles of thrs kmd except in
rare instances. Tlus brief statement is for the purpose of explaining the procedures used;

since it is likely that the Bureau may cooperate with State agencres in checks of game usc on
" BLM ranges

E .B By recordmg the pellet groups found in certain prescnbed units of range such as 1/100—
.. acre or 1/10-acre plots, it is possible to obtain the number of game days use per acre or actual

. grazing use which has taken place: If the period (months or days) of use of the area.is known
it is possible w1th1n reasonable limits to determine the game population numbers by d1v1dmg
the total deer days use by the length of stay in the area.

C Trend of use can be deterrmned by noting the change in total deer days use from one
year to the next.. Then too, the game days use per acre can be correlated with the browse

~ production and uullzatlon information gathered in the regular study program. No further

instruction in conductmg this type of study is believed to be necessary for the reasons stated.

Should there develop a need, detailed procedures can be set up when required.
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_VIII WEIGHT ESTIMATE AN D OCULAR

RECONN AISSAN CE

Editor’s Note: Because of the similarities in procedures, the Weight Estimate and the Ocular

~ Reconnaissance methods .of vegetation survey have been combined to reduce space.. The

procedures dtscussed here apply to both methods unless otherWtse stated

The procedures for collecttrtg data using these methods were transcribed Jrom old BLM
Manual 4412.11B, “Weight Estimate Forage Survey Handbook,” Release 4-4, dated 4/30/63,
and BLM Maniual 4412. 114, "OCular Reconnatssance Forage Survey Handbook ” Release 4-
3, dated 3/30/63.

A Introduetion

Bureau of Land Management forage survey techniqi1es'a‘re based on research findings of
correlations between vegetation and soil conditions and environmental influences, including
intensity of grazing.” Surveys and studies are designed:to rate ranges for maximum sustained
use by livestock and game andto improve or to maintain ranges in a good productive condi-
tion. The ultimate test of surveys, and grazing capacities based on them, is trend in range
condition. Capacnty estimates are properly used only as a starting point in - management.
Permissible grazing rates will vary with changes in range condition due to changes in weather
or intensity of use. Continuous studies which may include actual use; climate analysis, |
condition and trend, utilization and production studies are necessary to follow upa survey

and ad_]ust lmhally estabhshed grazing capacities.

B. Forage Survey Methods

o

" They will be used primarily for initial adjustments in stocking.rates on ranges which have not

before been subjected to reliable forage production or grazing capacity studies, and for
equitable allottings to users and proper distribution of grazing use. The choice between these
and other methods will be based on the apparent advantages that each offers for the particular -
range under consideration, and on any special study requirements. Prescribed methods
include ocular reconnaissance and weight estimate plot procedures. Each has unique charac-
teristics which make it more or less adaptable to specific ranges and special requirements.
Some important considerations in objectively determining an appropriate method include the
nature and amount of vegetative cover, the extent of fluctuations in annual forage production,
the practical intensity of the survey, and the qualifications of survey personnel. ‘

C. Objective-

The primary object'iv'e of a forage survey is to determine the amount of forage which is
currently available to livestock and game under proper range use. Under this concept a
forage survey is a forage production study.
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D. Technical Considerations

WEIGHT ESTIMATE: The weight estimate forage survey method is a system of inventory-
ing vegetation by estimating total green forage weight and converting to dry weight, by
species, in a range type.

OCULAR RECONNAISSANCE: The ocular reconnaissance forage survey is a system of

inventorying vegetation by estimating total forage density and percentage composition, by
species, in a range type.

The more important technical elements involved in these procedure are described below.

1. Range Types

A range type is the mapping unit used in forage surveys and other range studies. Itis a
relatively homogeneous classification unit of appropriate minimum size consisting of a
portion or sometimes all of a vegetative type as determined by general aspect.

Derivation of Range Types. The 18 standard aspect vegetative types are first delineated
and then subdivided as needed on the basis of several mapping criteria in deriving range
types of desirable evaluation size. The segmenting criteria listed in the order of usual
application are: ’

(1) Abundance of vegetation
(2) Species composition

(3) Slope

(4) Exposure

(5) Kind of soil

(6) Erosion

Usually the practical minimum type size will be reached before all of these criteria are
given specific consideration. The most important ones are first considered, and are
commonly as listed above.

2. Weight and Density

a. WEIGHT ESTIMATE: Under the weight estimate method, current green weight
production by plant species is estimated on plots. These green weights are then
converted to air dry values after determination of moisture content. Species weights
in grams are determined and recorded on Form 4-1276 (Illustration 11). The grams
per plot are then converted to pounds per acre. Weights are recorded to the nearest
five grams per plot except that any species having less than 2 grams is recorded as 1
gram.

(1) Stubble Height. Estimates and clippings will include all accessible herbage

produced during the current year within appropriate limits of grazing use.
Herbaceous plants are clipped to the root crown.
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5

(2) Height of Grazing. Weight estimates will include all current year's growth of
each plant species that is available for use up to the grazing height of animals
concerned. The standard heights of grazing for the different kinds of animals
are: cattle - 5 feet; sheep - 3'/2feet; deer - 4'/2 feet; elk and moose - 7 feet; and
antelope and mountain sheep - 3'/2 feet. The value used for a particular species
will be the height for the animal making substantial use. If two or more animals

. make use, a proportlonate helght will be used

(3) Allowance for Utilization and Growth Stage. Tt will be necessary to make
appropriate allowances in estimates for any grazing utilization that may have
already occurred on current growth prior to the time of examination,-and for the

- growth stage of each _speciés at that time. The estimates should reflect as nearly' '

as feasible the full current'year’s deveIopment of each species.

- (4). Old Plant Growth. -Care must be exercised when chppmg and wenghmg plot
' ~ vegetation to remove all old growth of previous years.

S) Conversion toAD'ry Weight. The conversion of green plant weights to air dry
values is of utmost importance and should be done as accurately as possible. °
Moisture contents vary considerably, not only between species but between _
seasons and with time of day and site conditions. Because of these complexi- =~
ties, moisture contents of different species should be determined at frequent
intervals throughout the field seasons. Green samples of each species are
clipped within grazing height limits so as to represent average site conditions
and diurnal fluctuations. The clippings are placed preferably in light weight,
loose woven cloth bags and air dried until a constant weight is reached. Dry |
matter percentages are computed from sample welght differences and entered on
the writeup form (Illustration 11). Pounds of dry weight per acre are derived by
applying these percentage factors to estimated pounds of green welght per acre.

" . Moisture content of plants generally becomes less and is more constant toward'

the latter part of the field season.

- (6) Training for Weight Estimation. The efficiency and accuracy of the work of the
‘members of the survey party depend a great deal upon the initial training given
them. . The entire crew should work together for at least a week, or until esti-
mates of weight are uniform among them. Following the training period, the
Chief of Party will work individually with each of the men requiring further
improvement of his work and to check his progress. During the course of the
survey, the crew should work together for a portion of a day each week in order
to correlate estimates and to resolve problems in field procedure that may arise.

OCULAR RECONNAISSANCE: Under the ocular reconnaissance method, density
will consist of general estimates of overhead (vertical) ground cover for the current '
year’s growth of all usable vegetation on each range type. Density will be recorded
as the decimal proportion of the ground that is covered as viewed from directly
above. Values for each species are obtained through composition estimates of the
percentage of the total density attributable to each. These two estimates are made
concurrently as the examiner traverses the type. Brief notes are advisable for
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different parts of the type to aid the examiner in properly weighing the variations
encountered in his final write-up. It would be well to complete Form 4412-1
(Illustration 12) when within an apparently average part of the type, and make
needed adjustments as the type examination ensues. (Average density is recorded at
the bottom of the form, and percent composition is listed for each species.)

¢y

2

3)

C)

&)
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Height of Grazing. Density estimates will include all current year’s growth of
each plant species that is available for use up to the grazing height of animals
concerned. The standard heights of grazing for the different kinds of animals
are: cattle - 5 feet; sheep - 3!/ feet; deer - 4'/2 feet; elk and moose - 7 feet, and -
antelope and mountain sheep - 3'/2 feet. The value used for a particular species
will be the height for the animal making substantial use. If two or more animals
make use, a proportionate height will be used.

Vegetative Layers. In making density estimates where distinct and overlapping
layers of vegetation are involved, each layer will be given separate consider-
ation.

Allowance for Utilization and Growth Stages. It will be necessary to make
appropriate allowances in estimates for any grazing utilization that may have
already occurred on current growth prior to the time of examination, and for the
growth stage of each species at that time. The estimates should reflect as nearly
as feasible the full current year’s development of each species.

Training for Density Estimation. As an aid in gaining a concept of density and
in training for density estimation, a square-foot wire frame divided by cross
wires into fourths may be used. This frame is helpful to the examiner in deter-
mining the area from which the current growth of each species must be taken to
make a square-foot of cover. The vegetation may be sufficiently bunched, either
from its natural position or after clipping, to present a full cover within the
frame. Undue compression and overlapping of herbage should be avoided in
developing a concept of the amount of naturally distributed herbage of different
species required to form a square-foot of density. Other aids that may be used in
estimation training or in checking overhead density estimates include line
intercept transects, line point transects, or pace point transects. Perhaps the most
readily used of these is the latter wherein hits at the point of the toe on each pace
along a predetermined transect line are taken as the basis for density deter-
mination by species. Line intercepts and point readings have been used to some
extent, but are more time consuming.

Vegetation Composition. Composition ratings are based on the proportion of the
total vegetative density provided by each species. The sum of the ratings is 100
percent. This sum is first proportioned, in the estimation process, between the
three main categories (life forms) of plants, and then these respective group

values are divided among the component species in accord with their relative
amounts.




.- use. -

4 PlantSymbol Lists

Suppleme_ngql St_udies — Weight Estimate and Ocular Reconnaissance

3. Ammal Unit Ratlos

In computmg the approxrmate AUM’s of use for the various kmds of grazmg ammals,

) their respective animal unit equivalents must be specified. These ratios as used in the

past have varied to some extent for specific animals. The average head of cattle run on a
particular range will be considered an animal unit by the Bureau. - Animal unit equiva- .
lents for other kinds-of animals’ have often been set somewhere within the following

“C_limits: 5 to 6 sheep, 5 to 7 goats, 5 to 7 antelope, 4 to 5.5 mule deer, 4.5 to 7 white-

tailed deer, 5 to 6 black-tailéd déer, and 1.25 to 1.75 ¢elk. - All 'of these ratios refer to only

" those animals over 6 months old. Younger animals, consututmg the natural increase of

the herd are not consrdered in setung numbers of ammal umts or computmg AUM s of

Jios

 As complete a llSt as possrble of the plants of the survey area wrll be prepared for use of R
- the party members. Plants will be listed alphabetically in the three groups—grasses ,
, (mcludmg grass- -like plants), forbs, and shrubs (including trees)—using their sclentlﬁc
* binomials. Common names may be added in another column after the binomials, if it is
- “thought any useful purpose may be served thereby. Ordinarily, this plant and plant
'symbol list i is prepared in conjunctlon w1th a listing of proper use factors for each

specres

‘A four-letter symbol will'be‘listed for-each plant in a column preceding the binomials. -
. These symbols will-be used on type writeup sheets. They consist of the first two letters
- of each of the generic and specific names. . Only the first letter of a'species symbol is
 capitalized. In. the case of unidentified or grouped species of a genus, the first four
.letters of the generic name are used, and all are capitalized. The use of four—letter rather
than three-letter symbols minimizes their duplication among plants. of an area. Where

the few duphcaﬂons do occur, the conventional symbol is modified by adding a number
beginning with “1”* at the end.. N umbers are assigned in order.of importance of the.
plants mvolved Thus “2” is added to. the symbol of the second most 1mportant plant

5. Proper Use Factors

WEIGHT ESTIMATE: Llsts of proper use factors will be prepared by plant
species for the animal use complex on each significant use area of the survey. These
factors will be based upon percent of welght taken upon proper use of the range.

Factors for Each Use_. Complwt. Whenever any of the range use segments ofa
survey area support a substantial amount of use by a particular game animal in
addition to livestock use, proper use factors will be derived for the use complex.

03] Kmds of Animals and Seasons of Use. These factors will be established by
__ plant species for all kinds of grazing animals for all pertinent seasons of use
combined,-and will be listed in a table which includes the plant and plant
symbol list.

89




Supplemental Studies — Weight Estimaie and Ocular Reconnaissance

(2) Proper Use Determination. “Proper use” for a particular plant is the degree to
which its current growth will be utilized by grazing animals when the range is
properly used. Such percentage use factors are derived by determining the
differences between total current production in a normal growth year and the
amount left after proper use. They indicate all removal in the process of grazing
including wastage by trampling. Any foliage removal or damage by rodents,
insects, or disease is provided for under utilization deductions, and is therefore
not considered in establishing proper use factors.

(a) Local Derivation of Factors. Any existing proper use factor tables which
have been standardized for ranges similar to the survey area may be used as
a guide in formulating factors for use on a survey. However, specific
factors will be established on the basis of local use conditions. Grazing use
of particular plants by each kind of animal varies considerably from one
locality to another. Proper use varies with a number of criteria such as
preference of different kinds of animals, season of use, vegetation composi-
tion, weather conditions as expressed in volume of growth and texture of
forage and topography.

(b) Bases for Determinations. Proper use factors should be based on all perti-
nent information available, paying special attention to utilization studies and
observations within or near the survey area. The results of any applicable
research studies should receive careful attention. Such studies have recently
modified the concepts of physiological requirements of forage plants in

i regard to grazing use. Results indicate that the maximum allowable use for

| most key forage plants is normally somewhere near 50% of the current

growth. About that proportion of most important perennials must be left

after grazing to assure their perpetuation and that optimum quantities of
forage are produced. Studies of some browse plants have indicated that use
up to 60% of current growth may be allowed, and still permit the plants to
thrive; but this seems to be the upper limit. These percentages refer to total
removal including that by rodents and insects. Therefore, it will be found
that most key plant use factors will be below these values.

(c) Average Values Used. As a practical matter, all of the small variations in
use of given plant species within the different range types of a survey area
cannot be given separate consideration. Average values for these local
range complexes must be used. The use differences for specific plants will
normally be much greater between widely separated ranges than within
more restricted localities.

b. OCULAR RECONNAISSANCE: Lists of proper use factors will be prepared by
plant species for each kind of grazing animal alone and for the animal use complex
on each significant use area of the survey. These factors will be based upon percent
of weight taken upon proper use of the range.
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Factors for Each Kind of Animal. Whenever any of the range use segments of a

- survey area supports a substantial amount of use by a particular game animal in
addition to livestock use, proper use factors will-be derived for the game species as
well as for each kind of livestock. Ratings for these animals w1ll be needed in

(1)

()

~ arriving at total allowable proper use factors.

Kinds of Am'mals and Seasons of Usé. rThes:e factors will be established bS/ plant
species for each kind of grazing animal for each pertinent season of use, and will

. be listed in a table which includes the plant and plant symbol list. After the

plant listings, columns of the table will be provided for grazing animals in the
following order as needed: cattle, sheep, deer, antelope, and elk. Under each of
these kinds of ammals, seasonal use columns will be established in the following
sequence as required: spring, summer, fall, winter, spring-fall, and yearlong,

‘Occasionally, values for other seasonal combination periods are needed.

Proper:Use Determination. “Proper use” for a partiﬂcular‘ plnnt is the degree to
which its current growth will be utilized by a kind of grazing animal when the

. range is properly used. Such percentage use factors are derived by determining

the differences between total current productlon in a normal growth year and the
amount left after proper use. They indicate all removal in the process of grazing
including wastage by trampling. Any foliage removal or damage by rodents,
insects, or disease is provided for under utilization deductions, and'is therefore
not considered in establishing proper use factors: If a plant prov1des no forage
for a kind of grazing animal during a particular season it is rated zero for that

‘combination although it may be present on the range and supply forage at other

seasons. This may especially be the case for winter ranges where some plants.
are evident during the growing season but are unable to provide forage during
the dormant period.

.(a) Local Derivation of Factors. Any existing proper use factor tables Which

have been standardized for ranges similar to the survey area may be used as

- a guide in formulating factors for use on a survey. However, specific -
factors will be established on the basis of local use conditions. Grazing use
of particular plants by each kind of animal varies considerably from one
locality to another. Proper use varies with a number of criteria such as
preference of different kinds of animals, season of use, vegetation composi-
tion, weather conditions as expressed in volume of growth and texture of .
forage, and topography.

(b) Bases for Determinations. Proper use factors should be based on all perti-
nent information available, paying special attention to utilization studies and
observations within or near the survey area. - The results of any applicable
research studies should receive careful attention. Such studies have recently
modified the concepts of physiological requirements of forage plants in
regard to grazing use. Results indicate that the maximum allowable use for
most key forage plants is normally somewhere near 50% of the current
growth. About that proportion of most important perennials must be left
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after grazing to assure their perpetuation and that optimum quantities of
forage are produced. Studies of some browse plants have indicated that use
up to 60% of current growth may be allowed, and still permit the plants to
thrive; but this seems to be the upper limit. These percentages refer to total
removal including that by rodents and insects. Therefore, it will be found
that most key plant use factors will be below these values.

(c) Average Values Used. As a practical matter, all of the small variations in
use of given plant species within the different range types of a survey area
cannot be given separate consideration. Average values for these local
range complexes must be used. The use differences for specific plants will
normally be much greater between widely separated ranges than within
more restricted localities.

6. Proper Use Objective

For most range areas, it is the management objective of the Bureau to maintain or
recover the valuable perennial forage plants as the chief constituents of the vegetation.
If this is to be realized, the less valuable perennials and annuals must be assigned use
ratings sufficiently low to assure that no more than the allowable use is made of the
desired species regardless of their current abundance.

The annual plant ranges to the west of the Sierras in California and on a few adjoining
areas constitute an exception to the general Bureau management objective with respect
to type of forage cover. Management of these annual ranges will perhaps be based
indefinitely on the annual cover, and proper use factors will be assigned to adequately
safeguard and perpetuate this type of forage in a desirable condition.

7. Game [Factor Considerations

In the derivation of use complex factors, the advice and help of State Game Department
and other agency technicians should be obtained. Such ratings should be considered
with these persons at the same time that game population, game population trends, and
other game values are being estimated. The Ocular Reconnaissance methods takes into
consideration specific game proper use values.

8. Derivation of Proper Use Factors

The weight estimate method refers to a “use complex proper use factor” where as the
ocular reconnaissance method refers to a “total allowable proper use factor”. The
following proper use factors will be derived and used in grazing capacity computations.

a. WEIGHT ESTIMATE:.

(1) Use Complex Proper Use Factor. Wherever more than one kind of grazing
animal makes substantial use of a range use area, use complex proper use factors
will be derived. These factors will consider the one or more kinds of livestock

_ using the area plus the competitive use of the plant species by game, and further
consider the judgment determination criteria explained below. When only one
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kind of hvestock is using the range and no appreciable use is made by game
_animals, it will not be necessary to derive a use complex proper use factor. In
'such a situation, a proper use factor will be- derived for the one Kind of livestock.
‘If two kinds make use with no appreciable game use, use complex factors w1ll
“be. denved for the llvestock complex. ot : :

(2) Noncompetmve ‘Game Proper Use Factor Wherever game makes proper use of

" - «a plant in addition to the competitive use, a non-competitive game proper use

- “factor will be assigned that partlcular plant species. This assignment will
* . :consider the Judgment determmatlon cnterla explamed below (Sectlon

{VIII D.8. c) : .

OCULAR RECONNAISSANCE Total Allowable Proper Use Factors Wherever
. more than one kind- of ammal makes substantial use of a range use area, total .
; )allowable proper use factors will be derived and used in grazing capacity computa- =

" -tions for that area. These factors will represent the maxrmum limit of the combined

. use'to be made of any species fora par‘ucular range and season, and will be the

~ + result-of judgment welghtmgs of the factors for each kind of animal, considering a

. ’number of critical influences concemmg the use complex and the nature of the . _
* . range. Usually the total allowable proper use factor will not'be greater than that o
- ,normally allowed the kind of an1ma1 havmg a preference for the spec1es

' Judgment Deterinmatwn’ Criteria. Judgment decrslons for‘ the 'use complex and
total proper use factors assigned-each plant species will be developed Obvnous
: '1tems that need definite consrderatron are: -

The'indicated-raiio of use in AUM’s betWeen the'i'ari0us kinds o'f animals;.‘
- ‘;AThe season or sequence of use for each krnd of ammal and the relatlonshlp of
: tlus use w1th respect to ecologlcal condmons S

[

" }The abundance of key forage plants for each kmd of ammal
- ,The relatlve access1b1hty and utlllzablllty of the range for each ammal
EThe relatlve preference for the various plants of each kind of 'ammal.

There appears to be no possibility of using a precise mathematical formula for this

- 'weighting; therefore, assignments are largely a judgment determination. Key forage
* plants for domestic livestock and game animals will need critical attention. Great
care must be taken not to assign too high a use complex or total allowable proper use
factor to any one forage plant even though such assignment might be within the
physiological limits of that plant for grazing utilization. Keep in mind that the
assignment of the total physiological utilization level for a forage plant in relatively
large abundance may inflate the ultimate grazing capacity computation to the point
that another forage. plant in less abundance ‘might be overutilized. This development
might occur due to the grazing habits of the same kinds of animals or from the
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competitive grazing use of forage plants by different kinds of animals. To the fullest
extent possible, the highly palatable but less abundant plants should not be sacrificed
in order to obtain the indicated optimum degree of use within the survey area;
however, occasionally this will occur when the choicer plants undergoing competi-
tive or single animal usage are comparatively scarce in relation to other more
abundant forage plant supporting a substantial amount of the grazing use.

(1) Relative Ratings. WEIGHT ESTIMATE: Use complex and noncompetitive
game factors should be set so as to reflect the approximate extent of use that will
prevail with the particular ratio and seasons of use by the kinds of animals that
will graze each use complex area. No instruction can specifically detail precise
guides to judgments of this kind. Therefore, the most experienced technicians in
the district office, working in conjunction with the technical staff personnel in
the State Offices, will need to be involved in the preparation of proper use
tables.

Superabundant Species. Big sagebrush and possibly other species are an
exception to assigning noncompetitive game factors. These species, when
superabundant and having some forage value for game but none for livestock,
are not given a game factor. The tremendous volume of big sagebrush fre-
quently available would yield highly erroneous data if it was considered along
with other forage species. In this case, the procedure is to determine what part
of the animal’s diet consists of sagebrush. This percentage is then applied to the
game demand in animal unit months and then added to the additional forage
available for game use only.

(2) Relative Ratings. OCULAR RECONNAISSANCE: Where a species is a key
plant for each kind of animal involved, or at least has a high proper use factor
for each, the total allowable proper use factor may be the same as the highest of
those assigned for the different animals. But this is not always necessarily so -
subject to the discussion and qualifications cited above. Also, where the use
factor happens to be the same for the different animals, this value may be used
as the total allowable proper use factor. On the other hand, the value may lie
somewhere between differential factors for the animals. It should be set so as to
reflect the approximate extent of use that will prevail with the particular ratio
and seasons of use by the kinds of animals that will graze each use complex
area. No instruction can specifically detail precise guides to judgments of this
kind. Therefore, the most experienced technicians in the district office, working
in conjunction with the technical staff personnel in the State Offices, will need
to be involved in the preparation of total allowable proper use tables.

d. Use on Type Writeups. Illustration 11, Form 4-1276, and Illustration 12, Form
4412-1, are examples of writeups utilizing use complex, noncompetitive game and
total allowable proper use factors for plant species on a hypothetical range type.

e. Pounds of Usable Forage. WEIGHT ESTIMATE METHOD ONLY: The pounds
of dry weight of forage per acre is multiplied by the use complex proper use factor
to obtain the pounds of usable forage per acre for the use complex for each species
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- of plant. The pounds of dry weight of forage per acre is multiplied by the noncom-
petitive game factor to obtain the pounds of usable forage per acre for noncompeti-

. tive game for each species exclusive of superabundant species. Any necessary

utilization.deductions will be applied to the total pounds of usable forage per acre to
obtain the net pounds per acre for both the use complex and noncompetltlve game
_ 'categorles . : po : :

: Relatidn to Physidlogicizl Limits of Use. OCULAR RECON_NAISSANCE
METHOD ONLY: There is one specific problem within the total allowable proper
use factor relationship that needs special attention. As previously stated, if only 6ne
kind of grazing animal is utilizing a range area, it would be permissible to assign a
proper use. factor at the physrologrcal limit for some key plant species unless man--

" agement considerations dictate otherwnse A specific example of the exceptlon

- probably ‘would come about on crrtlcal big sagebrush deer winter ranges. Assrgn-
ment of sagebrush total a]lowable proper use factor values for deer in this srtuatlon ‘
might be 15-25% under a moderate to heavy deer winter concentration; probably a
.maximum of 30-40% sagebrush total allowable proper use for deer would be the

_ l1mrt in the most intensively used sagebrush winter deer ranges..

- reiteration, the indicated ratio of use in AUMs, seasonal or sequential use of the total o

Asstgnment of Proper Use Factor Ratmgs to Dtﬂ'erent Kinds of Ammals on the -
Type Wnteup Forms. OCULAR RECONNAISSANCE ME THOD ONLY: The
type writeup form provides for a proratlon of the total allowable proper use factor -

“among the various kinds of animals. Again; much the same judgment criteria must - -

be utilized in assigning these values to the kinds of animals per plant species. In -

forage complex range areas, range ecological relationships, availability, and relative-

. preferences by kinds of animals for cértain plants, must be taken into consideration.

“-Also of prime importance ‘will be the extent of knowledge of the parucular range
area concemmg the amount of utilization and when it occurs on plants under com-

- petitive use by different kinds of animals. Many range areas in the West furnishing

forage. for different kinds of animals under different intensities of use are being '
studied by thie State Game Departments, the Bureau, or other agencies. Results from
_such studies will be utilized. To illustrate a situation, the overall animal use ratio.
" between cattle and deer might be 3 to | for a given area. Yet it might be best judg- -
" ment to indicate by the individual animal proper use factor assignments 'a 30%-30% .

- (half and half) proration of the forage production. Such judgments would need

 justifications including the known utilization of particular plant species by kind of

~ animal and the seasonal utilization of forage species. Examples of such plants

where such close study would be needed are bitterbrush, birch leaf mahegany,'
chokecherry, and serviceberry. The primary objective is to have the type writeup
show the source of the forage for the different kinds of animals in relation to any
competing or compatible uses within the total range type being surveyed.

Animal Use Ratio Comparison. OCULAR RECONNAISSANCE METHOD
ONLY: The ultimate compilation of grazing capacity information by kind of animal
will compare with the initial ratio of animal use. This comparison will provide a
check of use factor prorations among the kinds of animals, and will be a source of
feed-back information for analytical study of inherent range use problems.. Such
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study will provide not only grazing privilege and adjudication information with ‘
respect to domestic livestock use, but will provide basic information for discussions
of any needed game animal adjustments with the proper agencies.

i. Forage Acre Factors. OCULAR RECONNAISSANCE METHOD ONLY: The
net forage acre factor is a figure representing the portion of a surface area which is
completely covered with completely usable forage. This factor is expressed as a
decimal figure; e.g., .05, .10, etc. Surface acres multiplied by the net forage acre
factor gives forage acres.

9, Utilization Deductions

Type estimates of amount of vegetation are made for the average of that part of the type
that is accessible to grazing animals. Utilization deductions are for any portion of the
type that may not be available for some reason to any of the animals making use. Also,
deductions are established for other type conditions that either require use compensation
or reduced use for correction of the condition.

a. Use Adjustment Criteria. These essential usability estimates are made separately
for each grazing animal in proportion to the ability of each to cover the range
involved. They are assigned to the nearest multiple of 5 percent for each range
feature requiring an adjustment. The main use criteria for which reductions may be
needed are slope, rocks or stones, timber, lack of water, unstable soils, erosion,
rodents, insects, and plant disease. Ratings for these are recorded on the back of the ‘
type writeup forms.

Interaction of Criteria. Definite emphasis must be given to making appropriate
utilization adjustments. Every feature of the range which limits animal access or
requires special protection should be given due consideration and the best possible
judgment adjustments should be made. It should be recognized, however, that an
adjustment for one criterion may at least partially care for the needs of other fea-
tures. All deduction elements should be considered together, and the total needed
adjustment proportioned equitably among them. Where waste (7) types are used by
game, the various range survey evaluations, including utilization deductions, will be
made for these animals.

b. Assuring Accurate Determinations. The chief of party will pay special attention to
utilization deduction estimates made by the examiners to assure reliable and uniform
determinations.

10. Forage Requirememnts

Generally, it will be desirable to assemble a part or all of the basic use data needed to

complete adequate forage requirement studies before the survey field work begins. This

could be done by the chief of party during the course of the survey, but it will be well to

have at least selected the study areas before the field season to insure their coverage as

an integral part of the survey. Grazing use data could perhaps be advantageously

entered on standard forms used to record estimates of actual use. If it is not feasible to '
obtain forage requirements from actual use studies, standard requirements may be used.
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Local Derivation and Forage Consumption Criteria. L.ocal derivation of specific
forage requirements is desirable. Forage fequirements are available which may -
change with any of the criteria that cause different daily rates of forage ingestion by

grazing animals. Variations may occur in daily forage consumption with differences .

in type of forage, abundance and availability of forage, season of use, topography,

and type of livestock management. The small amount of available data on actual

daily forage intake on ranges with different characteristics shows considerable
 variation.. ' ‘

Forage Requirement Studies. Forage r_equiremenf studies are best made on repre-
sentative allotments or pastures which are considered to have been grazed at or near

a proper rate, and for which a reliable use history may be assembled. Such typical

- - areas should be within or near the survey area and must be covered by the survey..

- Ownership of these tracts is unimportant. However, they must adequately represent
. the survey area; the required use information must be available; and there must be
opportumty for field inspection.

@3) Study Area Variations. Preferably the study areas wrald be fenced or otherwise
. ~ well controlled, with accurate use records extend; ‘ng back 4, 5, or more years.

- . However, such favorable situations mgy be reldtively few, and dependence may
have to be placed on other use areas with somewhat less ideal atiributes for part
of the study data. A grazing use study preferably involves more than one

- controlled use area for each general seasonal range covered by the survey.

- (2) Actual Use Pastures. In some places, actual use pastures have been established .
- and data collected which are ideal for requirement derivation. Grazing use data
will usually be obtained from records maintained by the livestock operator,

although other sources of information may be available. These use data will be

modified by estimates of the operator and district personnel for any trespass use

- that may have taken place. Allowance should also bé made for any supplemen-
tal feeding that was done during the period of the study. Seldom will an allot-
ment or pasture be available for deriving.a forage requirement which may be
considered to have been used to exactly the proper degree. Therefore, some
-adjustment of the indicated actual grazing use may be appropriate. The basis for
such modification would be a range condition determination and perhaps a
utlllzatlon check which should be documented as part of the record.

~ (3) Abnormal Growing Conditions. Completing forage requirement studies for each

specific survey area covered in a particular year makes the established require-
ments directly applicable to the survey area without the need of adjustments for
any abnormal growing conditions that may have prevailed. Of course, any study
area used in a given year may be subsequently used again for other surveys on
similar range in the same general vicinity by bringing the use record up to date -
and again covering the area with the new surveys.

Standard Requirements. Occasionally, a condition may exist where adequate

controlled use areas cannot be located upon which to base a forage requirement

study for a survey, and the decision is. made to use a standard requirement estab-
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lished for some comparable range or ranges considered to have had normal current
forage production. With any such use of standard requirements, it will be necessary
to adjust forage estimates for any deviation from normal production.

(1) Precipitation Correlation Factors. WEIGHT ESTIMATE ONLY: For the
weight estimate method of survey, the normalizing of current actual production
estimated during the survey has often been effected by the preparation and
application of weather conversion factors. This process entails the estab-
lishment of regression correlations between forage production and the important
climatic factors—especially precipitation. Sometimes, values for the weather
factors covering just a part of the year are more closely correlated with produc-
tion than those for the full year. Careful consideration should be given to
determining and using the most significant combination of monthly values.

(2) Normality of Production. OCULAR RECONNAISSANCE ONLY: Adjustments
to compensate for normality of current production in connection with the use of
standard forage requirements are customarily made as a part of the process of
density estimation. These conversions could perhaps be advantageously made,
where weather-production correlations are available, by estimating actual
current density and applying the indicated conversion factors to such results,
rather than by making a straight judgment conversion to normal conditions.

(3) Use Studies Preferable. OCULAR RECONNAISSANCE ONLY: Adjusting
processes required to normalize survey estimates when standard requirements
are employed are to some extent indirect and theoretical, and therefore consti-
tute a significant source of error in survey evaluations. Since the principal aim
of range surveys is to reflect grazing use that will provide maximum forage
harvest and still maintain good range conditions, the ultimate test of survey
results is its correlation with actual proper use. Forage requirement studies
provide this correlation. Actual use data used could apparently contain consid-
erable inaccuracy and still give results as dependable or more so than could be
realized by using standard requirements and converting estimates to normalized
values. Therefore, every effort should be made to complete adequate require-
ment studies before reliance is placed on normalizing weather factor conver-
sions.

d. Relation to Range Condition. It should be remembered that ideally derived forage

requirements are based on a properly used range in good condition and may there-
fore be somewhat too low to adequately cope with a poor range condition.

Forage Survey Procedures

Preliminary requirements and actual field survey work are considered in this section.
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‘ : i 1. Pmurvey Consrderatmns - . g

.Proper preparatron is extremely 1mportant toa successful forage survey. Many factors
must be considered and many preparatory details must be attended to in order to insure
the efﬁcrent conduct and conclusion of field work. -

a. . »Preliminary Planizing_.,‘ The chief of party and the range:manager in charge of the-
_range administration program-for the district should thoroughly inspect the area to
-be surveyed in order-to become fanuhar with problems involved and objectives to be_
reached. As a result of such an inspection and subsequent field examinations, the .
- chief of party will formulate a plan of operation and determine where to begin the
e o .- field work and. how to drstnbute crew members for the best coverage of the area.’

'(1) sze of Year The chief of party and the range manager w111 deterrmne the tlme L
_ - . of year the survey will be conducted.- Within practical limits the survey should
N not begin until the season is sufficiently advanced to insure that there will be.a
PR representatlve growth of forage on the ground. Work may continue into the fall :
,-unt11 grazing or weather condrtrons prevent accurate. classification. =

- '; >(2) Assemblmg Matenals The ch1ef of party w1th the assrstance of and under the -
U -~ direction of the range manager will assemble all of the forms equipmient, base
SR maps, status maps, aerial pictures, proper-use tables, and other data necessary -
‘ T the conduct of the ; survey. '
‘ . ;:(3) Grazmg Use Areas Surveys shall be conducted w1thm grazmg use-areas
- P des1gnated by the drstnct manager D

TR b Base Maps
(1) Cadastral Survey Plats The survey crew should have a copy of all cadastral o . S o
survey plats covering each townshlp in the survey area: These plats are neces- ‘ - g

sary in locatmg cadastral survey corners for control purposes.

' (2) Aerial Photographs Aenal photographs should be used for ﬁeld mappmg
Ordinarily, only altemate prints will be used for field work. ‘There is enough
~overlap from one photograph to the next on alternate prints to-provide two.
. .complete sets of pictures for the area. One set can be used for forage survey
" mapping, and. the other set will remain in the district office for other purposes.
In particularly rough and mountainous areas it may be advisable to use every
print, since photographlc distortion is mich greater in this type of country, and
- base maps are difficult to draft using only alternate prints. It may also be .
desirable to use every print to provide stereoscoplc coverage. in areas where
topographic detail is not sharp enough to pemnt accurate location of ground -
N control on the pnnt without the use of stereoscope. -
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(a) Match Lines. Match lines will be placed on the aerial photographs prior to ‘
use in the field. This is done by delineating the center of each photograph,
which has the least distortion, and matching it with adjoining photographs
on all four sides.

(b) Distortion. Each examiner will work only within the match lines on the
pictures assigned to him. This prevents duplication of work among examin-
ers and enables the use of the most distortion-free portion of each photo-
graph. Match lines may be placed on photographs with a soft lead or wax
pencil.

(c) Index Map. An index map of '/4+" or /2" scale may be helpful in showing
the areas covered by the numbered photographs.

(3) Topographic and Planimetric Maps. Any high quality maps showing with
accuracy the relative position and nature of survey area features should be made
available. Among the most usable of these would be the Geological Survey
topographic quadrangles. Other topographic or planimetric maps may also be of
considerable assistance. If satisfactory aerial pictures are not available and it is
determined that the survey must be made before aerial photography can be
obtained, the best of such maps as these could serve quite well as bases for field

mapping. ‘

(4) Administrative Maps. Copies of management units, grazing allotment, range '
improvement and status maps should be provided as reference for the party
members during the survey. Surveys should begin and terminate on or near the
boundaries of management use areas. The range improvement maps will act as
prompters for the examiners to map at least all improvements of record. It may
be desirable to transpose these recorded improvements onto the field pictures or
maps in their approximate locations before field work begins, or this may be
done by the crew members as the work progresses.

c. Survey Party. The selection and training of members of the survey party is ex-
tremely important to a survey program.

(1) Chief of Party. A great deal of emphasis must be placed on the selection of the
chief of party for the survey. A permanent member of the district staff should
be selected for the position. He should be trained in all phases of forage survey .
work and should be well acquainted.with all of the programs of the Bureau and
interrelated problems. He should be a man of good judgment for whom the
crew members will give their best performance willingly. He will be respon-
sible for correlating field data, making work assignments, keeping the equip-
ment in good operating order, checking expenses, providing for the welfare of
the crew, and reporting the progress of the survey. It is also the responsibility of
the chief of party to collect the information for and prepare the narrative report
at the conclusion of the survey.
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(2) Party Members. Qualified college men from range management, forestry, or
agricultural schools (either graduates or upper classmen) and permanent person-
nel from within-the Bureau should make up the party. Every field member of
the district staff who has not had range survey experience should if possible be
given the opportunity to participate as a member of a survey party. Each man -
must have a working knowledge of plant taxonomy, ‘plant ecology and animal
habits. Very often the Bureau is able to select outstanding temporary personnel

- for pennanent appomtments after one or two seasons of survey work.

(3) Size of Party A four-man crew is generally the optimum size for any one chref
of party. A survey party of this size will require nearly all of the time of the
chref of party m assigning and coordmatrng the work

(4) Party Trammg The efﬁcrency and accuracy of the work of the members of the.

survey party depend a great deal upon the 1mtlal training given them by the ch1ef :

of party

(a) Survey Area Acquarntance Enough time should be spent in general cover-
. .age of the survey area to acquaint each man wrth the main roads and land-
marks for general reference : ' -

(b) Unrformrty of Estimates. The entire crew should work together for a. -
_ sufﬁcrent penod of time to assure umfonmty of estlmates

(c) Individual Trarnmg Followrng the trammg penod the chref of party wrll ‘
- work individually with each of the men in order to further i 1mprove and
© assure umforrmty of work and check h1s progress. :
(d) Conelation of Estimates. During the course of the survey, the crew should
work together for a portion of a day each week in order to correlate esti-
.- mates and to resolve problems in field procedure that may arise.

Field Procedures .

The following descnbed procedures provide for minimum standards of accuracy and

a.

reliability of data collected

F ield Assignments. The chief of party will be responsible for crew member assign-
ments. The size of the area assigned each man will depend on the topography,
complexity of forage types, culture, mapping, sampling problems, etc.

- Type Traverse. WEIGHT ESTIMATE: Each type will be traversed by the exam-
iner in a manner to adequately sample it. This requires that representative portions -
be covered

Plot Sampllng The weight estimate method of range survey requires the establish-

ment of transects of plots through each type. Typically, these will be placed
longitudinally through the middle of the type, if this will represent about an average
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condition. Otherwise, the transect line will be irregularly placed so as to give a
representative sampling. In larger types, the transect may cross the sampling area
two or more times in order to give a satisfactory distribution of plots.

(1) Plot Location. Plots will be spaced at more or less equal intervals along the
predetermined transect lines. This will usually be accomplished by pacing.
Tally registers are helpful in pace counting. Plot centers could well be deter-
mined by placing them at the point of the toe on the appropriate pace. Care
must be exercised to let the paces near the end of the plot interval fall in natural
lengths while traveling exactly in the established direction of the transect.
Obstacles must not be permitted to interfere with the placement of the foot on
the final pace which determines the plot center. Plots will usually be spaced a
specific number of paces apart so as to spread them through a representative
portion of the type. This will inject an element of randomness into this system-
atic sampling system.

(2) Transect Line Offsets. Where obstructions prevent the examiner from pacing
directly along the established transect line, it will be necessary to offset his line
of travel; but the plots will be located back on the transect line in their predeter-
mined positions as well as this can be judged. Every effort must be made to
remove a maximum of bias from the process of plot location.

(3) Use of Vehicles. When it is possible to run transect lines with a jeep or other
vehicle and this means is adopted, the distance meter will be used in spacing the
plots. Each plot center will be established by pacing-a given number of paces in
a specific direction from the vehicle at each stop. Offsetting may likewise be
necessary here in both the line of travel of the vehicle and the pacing.

(4) Randomizing Location. The throwing of an object at the end of each transect
interval as a means of randomly locating plot centers is good practice, provided
the trajectory of the object is not interfered with until it contacts the ground. If a
throwing procedure is used, care should be exercised to use techniques that

assure against biased locations with respect to openings in the vegetation or
otherwise.

(5) Size of Plots. The circular plot used will be 9.6 square feet in size. The radius
for the 9.6 square-foot plot is 1.75 feet.

(6) Converting Grams to Pounds. The 9.6 square-foot size is appropriate for the
weight procedures, since plot estimates are made in grams of vegetation. The
number of grams on a 9.6 square-foot plot times 10 is equivalent to the number
of pounds per acre.

(7) Recording Green Gram Weight. The green gram weight of each plant species
on each transect plot is recorded on the type writeup form (Illustration 11,
Form 4-1276). Each writeup sheet provides for 10 plots. If more than this are
included in a type transect, two or more sheets will be used as required to record
the plot data and a summary sheet will be completed on the same writeup form
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~ as the'plot record sheets. -The sheet summary will show green weight totals
transferred from the plot record sheets which are numbered in'order for each
transect beginning with “1.” This sheet number is placed in the space provided -
at the head of the form.- For sheet summanes tlus number space will be used to. ..
: 1nd1cate that it is a “Summary ' : -

(8) Summary Computattons When a summary sheet is’ requ1red it wrll be the only ’
transect form completed for data beyond the plot weight figures, including the-
computations of grazing capacrty The pounds of green weight per acre for each -
species is derived from averages of the plot welght data. A transect of ten 9.6 _

~.square-foot plots will have a pound per acre rating equal to the sum of the gram
'welghts for the 10 plots. If more orless than 10 plots are-included in a IIansect

" .an average gram welght per plot would be computed and multlphed by 10in"
"amvmg at pounds per acre.

(9) Establzshment of Plots Plots are usually crrcumscnbed on the ground by use of - . -
.+ wire hoop or two metal stakes connected by a-light radius chain. A hoopis
- perhaps most readily used with 9. .6 square-foot plots. In using the- stakes and

:chain, one stake-is implanted at the plot center and the other used in compass .
. fashlon to. crrcumscnbe the plot : e

: (_10) Plot Mappmg The ﬁrst plot of a type transect will be posmoned well within. the

type-and located along the transect ling at-the determined plot interval from a -
o selected initial point.” The last plot will also be well within the type. The
-« .” approximate location of each plot will be shown on the aerial picture or other

s 7'~Qﬁe1d map, and the first and last-will be numbered. If the sequence of plots

3 throughout the transect is not obvrous from this’ amount of location and 1dent1-
*. fication data, additional plots along the transect. w1ll be appropnately numbered
_'on the photo or: map as needed S
(1 l) Number of Plots. The 'number of plots needed in a range type transect for an
© . adequate forage sampling will depend upon the complexrty of the type vegeta— S
~ tion; and.to some extent upon the size of the type. It has been estimated from
- _research and other studiés that for most range types mapped to an average size
of about a section, from 20 to 30 plots will be required to keep the sampling
error within.acceptable limits. Needed sampling intensity will vary primarily
*with the heterogeneity of the forage stand.Size of type has some influence on
* the number of plots, but mainly, because of increased variation introduced with
- larger areas. The productivity of the range may have little to do w1th the inten- o
-sity of sampling needed, since a low producing type w1th a sparse cover- may
: dlsplay as much vanab111ty as a more productive type

_ Type Traverse OCULAR RECONNAISSANCE Most types wrll be traversed in -
an irregular fashion in order to more adequately accommodate the need for feature
mapping, including that of type boundaries. The equivalent of once through a type
will usually be sufficient except for the'larger and more complex types.” With this

* procedure, direct attention can be given to the mappmg needs and still obtain an

entirely satisfactory sampling of the vegetation stand. ‘However, care should be -
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exercised to observe a fully representative part of each type. For some types, brief .
notes should be maintained as an aid to the examiner in making the final average

estimates for the types. It may prove advantageous to complete the writeup forms

when located in what appears to be an average or typical part of the type, and to

adjust the estimates for any average differences detected thereafter.

d. Field Mapping. Field mapping will be accomplished in accordance with procedures
described hereafter.

(1) Aerial Photographs. If planametric control has not been established, it will be
necessary for the examiner to accurately locate enough section corners on the
photographs to make possible removal of some of the distortion found in all
aernial pictures. Photo identified U.S.G.S. primary control (triangulation)
stations are very helpful and should be located wherever possible. In order to
prepare accurate maps from aerial pictures, at least two corners per township
should be located. These should be well spaced. When identified comers are
located they should be accurately placed on the photographs and pricked
through with a fine needle. A cross will be placed over the hole on the reverse
side of the picture with the sections to which the corner is common, written into
the angles of the cross. The township, range, date, and examiner’s initials
should also appear on the back of the photograph. Assumed corners not posi-
tively identified should be similarly marked and the words “probable corner”
written on the back of the photograph near the description. ' '

(a) Recordation on Photographs. Field mapping on aerial pictures should be
- done with sharp, soft pencils, not harder than 2H, to prevent injury to the
prints. Since soft pencil marks are easily- rubbed off, it will be necessary to
ink all the data at least weekly after it has been matched with adjacent
photographs. Inking should be done with a fine pen in order that culture
shown on the print will not be unnecessarily obscured.

(b) Feature Mapping. All permanent cultural or topographic features and
existing range improvements such as fences, roads, water developments,
etc., will be indicated on the aerial pictures.

(2) Other Maps. If aerial pictures are not available, topographic or other maps will
be used. The same general mapping procedures as outlined for aerial photo-
graphs will be used.

(3) Mapping Symbols. The standard map symbol list of the Bureau (9161-BLM
"~ Map Symbol Handbook) covers all of the more important natural, cultural, and
control feature symbols used in forage survey field mapping. This list will be

‘ used by survey parties in conjunction with the instructions in forage survey
\ handbooks.

(4) Range Type Mapping. A range type is a relatively homogeneous classification
and mapping unit of appropriate minimum size which usually consists of a part, '
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but may be all, of a vegetative type as determined by current aspect. Typically,
these units will not be mapped to smaller than about 160 acres in size, although
some very high production areas such as meadows and seedings may be delin-
eated down to smaller sizes. Other relatively high producing areas will be
lmapped proportionately down to intermediate sizes. The maximum size of

range types is indefinite except as each particular situation may be limited by the

prescribed criteria for establlshmg types

(@

Type Mapping Criteria. Range types will be derived by first mapping
according to current vegetation aspect into the 18 standard vegetative types
(Section I, Illustration 3). These general types will be subdivided or strati-

fied to the extent feasible on the basis of differentials in several vegetative,
topographic, and edaphic criteria, considered approximately in the following

order: abundance of vegetation, species composition, slope, exposure, kind

* of soil, and erosion. Only-the most significant and general changes for each
. of these criteria within an aspect type can be considered, otherwise the range.

®)

(©.

@

types mapped would become unreasonably small. It is to be remembered
that the 160 acres is nummum for ordinary range types, and the average of

such types would be somewhat in excess of a section in size. However, the :

mapping detall w111 vary w1th range productnvnty and complexnty

Order of Consnderatlon. 'If any of the above listed mappmg-cntena is more
“important in distinguishing kinds of range in one area than-another, it may
be given preference for consideration; but usually the order of consideration

w111 be as listed.

Grazing Animal Barriers. In many instances, fence lines and natural fea-
tures that form effective livestock or game barriers will be considered
divisions betweenrange types. Under these conditions, a use differential
will almost always exist which may have created s1gn1ﬁcant varlatlons in
some of the type mapping criteria. -

Area Mapped. The entire rahge survey area will be type mapped. Some of
the lands in grazing allotments or use areas may be in alienated ownerships,
but these will be mapped coincidentally with the Federal lands.

~(e) Type Writeup Numbers. . Type writeup numbers and type designations are '

" etc. In case surname initials are duplicated among party members, the initial \

) Type Designations. The type des_ignation is composed of the number for the

given to each range type, and these are recorded on the writeup forms. Only
the type writeup numbers are shown on the aerial pictures or maps. Type.
writeup numbers consist of the initial of the examiner’s surname and a’
number beginning with “1” for the first type examined, “2” for the second,

of the first name may be added to the front of the type number. Examples of
type numbers would be S1 and S2, or ASI and AS2.
aspect vegetative type to which is added the symbols of the most dominant

and important plant species in the type. The first plant symbol given is
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®

(h)

®

usually that of the species responsible for the aspect or general appearance
of the type. The second symbol is frequently that of the most important
forage species. However, if the forage species is the same as the aspect
species, a second most important plant is next indicated. Usually, three
plant symbols are used in designation. This number may sometimes be two,

and rarely four. Examples of type designation are 4 Artr Brte Pose and 1
Boer Hibe Gusa.

i. Mixed Types. Frequently, types of mixed aspect occur; in this case two
aspect type numbers are used. The number for the more dominant type
is indicated first with the other following in parentheses. Usually,
symbols for both aspect species will appear somewhere in the designa-
tion. Examples for mixed types are 4(9) Artr Juut Agsp and 13(4) Atco
Armo.

ii. Waste Type. The waste (7) type is so designated because of its
unusability by livestock. Whenever this type is used by game animals,
it will be rated for such use. The designation will be similar to those for
mixed types with the aspect vegetation type number in parentheses
following the number “7” or the symbol for one of waste subtypes.
Symbols for prominent plant species will follow the numbers as for
other types. An example is 71(5) Cele Agtr Putr. '

Pretyping. Most of the vegetative aspect divisions are discernible on aerial
pictures without field inspection. Also, a large portion of range type lines
based on the other mapping criteria are almost equally distinct. These more
obvious breaks between types can be penciled on the photographs before
going into the field. This will help considerably in laying plans for travers-
ing the range in order to efficiently complete an adequate mapping and
examination job. Verification of type lines already drawn will be accom-
plished under field inspection, and any needed additional segmentation will
be completed according to the typing criteria.

Matching Type Lines. Even though the use of aerial pictures makes type
mapping a much less variable undertaking than when done on other maps,
there will still be some difference between examiners which will have to be
reconciled between the contact prints. This matching of type lines will be
accomplished before the type data are linked. A considerable adjustment is
usually necessary when the mapping base is other than aerial pictures.

Vegetative Types. The aspect vegetative types which are first used in
mapping an area into range types are the same as the 18 standard types
established some years ago. There appears little reason to change these
materially for future use in forage surveys; therefore, only minor modifica-
tions have been made. Descriptions are given hereafter along with type
number, type name, and standard mapping color on Illustration 3.
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€.

‘Type Writeup Recordation. For each range kt'ype mapped, a type writeup will be

- made on a standard Form 4-1276 and 4412-1 (Illustrations 11 and 12) which will -
describe the forage resotirce and record certam evaluatlons for the vegetat1on and
- . forage stand. ‘ : e

- 1) Writeup Contertt of the:iterns in the heading of each writeup form, the writeup. -

- number and-the type des1gnatlon were before descrlbed under range type
mapping. Name of examlner date of writeup, kind of grazing animals currently
making substantial use of the area and the. usual season of - use, aerial photograph
- number, and cadastral location need nio further explanatron If an area is N
unsurveyed note this fact and describe the location in the space for cadastral
location. The other i items entered on the: form include plant symbols, plant

. ‘composition, proper use factors, utilization deductions, and forage requirements. -

.

(2) Wnteup Computatzons

= The grazing capacities are.computation products derived from the other data on A
_the form. In the footnote at the bottom of the form are listed:game species .
makmg insufficient use of the forage resource to be consrdered in the capacrty
determrnatrons o .

(a) WEIGHT ESTIMATE Pounds of dry werght per acre (lbs DW/Ac) is

multiplied by appropriate proper use factors (PUF’s) for each species to

-obtain pounds of usable forage per acre (Lbs UF/Ac) The PUF’s used are
~ . for the use complex and for noncompetitive game forage." The total
* ..« Lbs UF/Acin each case is multlphed by the average percent utilizable in the

formulae at the bottom of the wnteup form (Illustration 11) to obtain net
Lbs UF/Ac. In the other formulae on the~wr1teups, the forage requirement’

‘(Lbs/AUM) is dlvrded by the net Lbs UF/Ac in arriving at the estimated,

grazing capacnty (Ac/AUM) for the use complex and for noncompetmve
game forage

- .

(b) OCULAR RECONNAISSANCE For the ocular reconnarssance method

- the percent composrtron is multiplied by the appropriate proper use factor

“(PUF) for each plant species by kind of animal to obtain a product which

when summed for all species gives the average PUF for all vegetation.
(Illustration 12). This average PUF is entered in the formula at the bottom .
of the writeup form for each kind of animal as a decimal and multiplied by
the average density for the type to obtain a forage acre factor (FAF). The -
FAF is multiplied in the formula by the average percent utilizable to obtain
a net FAF which is then used to divide an appropriately derived forage acre
requirement (FAR) to give the grazing capacity (Ac/AUM). The net FAF is
the percentage of the ground covcred by completely usable forage.

(3) Computation Accuracy. Before these grazing«capacity computations can be

made, all pertinent additions must be completed on the writeup forms. These
and all other computations must be made accurately. - ' ‘

4
i
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(4) Completion of Computations

(a) WEIGHT ESTIMATE: The writeup computations for the weight estimate
method must await dry weight computations. In any event writeup compu-
tations will be completed as soon as possible so that resultant capacities can
be given review.

(b) OCULAR RECONNAISSANCE: It would be highly desirable for each
examiner to complete all computations needed to derive the type grazing
capacity estimate while still on the type, or as near thereafter as possible.
Such procedure would enable the examiner to gain a more definite concep-
tual correlation between observed conditions and grazing capacities of range
types. In any event, writeup computations will be completed as currently as
possible so that resultant grazing capacities can be given adequate review
during the progress of the survey.

(5) Review of Computations. Derived grazing capacities must appear entirely
reasonable in view of the character of the range type in relation to the use
complex, other rated types, and the descriptive data assembled for it. Type
writeup should be reviewed for apparent discrepancies, and any found should be
carefully checked to determine if actual errors have occurred. All computations
must be accurately completed.

(6) Writeup Filing. The type writeups are maintained numerically in series for each
examiner, along with the aerial photographs used in field mapping.

Final Maps

Several maps will be prepared for each survey area as soon as field work is accomplished.
These are base and data maps, described hereafter, for use in the management program.
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1. Unit Base Maps

At the completion of the survey, or of appropriate sizable segments thereof, administra-

tive unit base maps will be prepared on a one-inch per mile scale (1:63,360) using the

field survey maps (aerial photographs) and other basic maps and plats. These base maps
will show the main natural features, all existing cultural features having any manage-
ment significance in addition to the cadastral grid and other basic control, and the
boundaries of all grazing allotments.

2. Resource Township Plats

Besides the unit base maps, the Bureau mapping procedures prescribe the use of a set of
two-inch per mile scale (1:31,680) township plats for recording and compiling forage
survey data. These plats will show range type boundaries and evaluation data, land
status, and allotment boundaries. Surface acres and grazing capacities will be shown for
each section by type and by ownership.
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3. Specnal Status and Survey Maps

Specnal land status and survey data maps may be prepared where des1red on , o B
autopositives or on overlays of the unit base maps. These maps would show larid ' - C
ownershlp, range types and grazmg capaclty data in addltlon to the bas1c map features. ' \

- G Compllatlons

o ,Durmg the course of the survey»,‘ all type writéups and other survey records and maps are fully
. completed and carefully checked for le‘gibility and accuracy. The grazing capacity computa-‘ A .
‘tions are completed while the exaininer is on the type or as soon thereafter as poss1ble, and © - 7o
later checked for accuracy. Wnteup forms are kept in numerical series for each examiner. L
_Field maps (aerial pictures) will also be assembled in appropriate series and filed for the

various areas covered in the survey. Such procedures are necessary for efﬁc1ency in subse- .

. quent compllatlon of the survey data

Allotment Tabulatlon Forage survey data will be complled and summanzed on an- allotment k

.nbas1s

Work Map (Resource Townshlp Plat) Data ) SRR S Vv N

ﬂ‘The two—mch per rmle scale townshlp plats showmg land status and range types are used o
. as work maps for this compilation-and summarization of acreage and current grazing ‘
- capacity in ' AUM s for each allotment. In this process, the section acreage. as.obtained -

- from cadastral survey plats to the nearest whole acre is placed near the center of the
section on the work map. For sections-bisected by-allotment: boundaries; only the part of
the section acreage within the allotment will be shown, and also near the center of the
part in the allotment. The acreage in each type within each section for each: ownershlp is.

- placed on the work map near the center of that segment. These segment:acreages are '
determined by use of some countmg device. Perhaps that which is most easily used and . - ’
which gives entirely reliable results for careful compilers is a gndded transparent ruler o

. of appropriate scale. The sum of the partial acreages must equal that for the section.

Where all of a section is within a type and of one ownership, the AUM -values will be
placed under the total acreage figure near the center of the section. When this total
section acreage figure has no AUM values under it, a division of the.section between
two-or more types or ownershlps is indicated. .

a. WEIGHT ESTIMA TE Under each segment acreage figure, the computed AUMs
for each.kind of grazing animal making appreciable use for the use complex and
- .noncompetitive game forage for that type area within the section by ownership will A
be shown-with a horizontal line between the figures as follow:

1

‘ 273
. UC46-NG15

b OC‘ULAR RECONNAISSANCE: Under each segment acreage figure, the com-
puted AUMs for each kind of grazing animal making appreciable use for that type

i
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area within the section by ownership will be shown with a horizontal line between
the figures as follow:

273
C46-D15

2. Acreage and Grazing Capacity Compilations

The acreage and current grazing capacity (AUM) values recorded on the work map as
provided above are compiled on “Allotment Grazing Capacity Tabulation and Sum-
mary” Forms (Illustrations 13, 14, 15 and 16, Forms 4412-5 4412-2, 4412-6 and
4412-3). Copies of these forms are attached on which illustrative data have been placed
for a small hypothetical allotment.

a. Allotment Tabulation Form. Illustrations 13 and 14 are used to list surface acres
and AUMs by section and land ownership and control for each kind of grazing
animal. At the top of the form, district and allotment names or designations, the
kind of grazing animals and season of use for each, ratios of animal use, and the date
are provided. Township, range, and section are indicated. Acres and AUMs are
listed for each section involved for each kind of ownership and control and these
values are totaled for the allotment. This listing will usually take a number of pages
of the form for most allotments.

b. Allotment Summary Form

(1) WEIGHT ESTIMATE: lllustration 15 is used to record summary acreage and
grazing capacity values for each kind of ownership or control in the allotment.
The data in the heading is the same as for Illustration 13. The surface acres,
AUMs, and Ac/AUM are listed by kind of ownership or control, and the grazing
capacity data are shown for the use complex and for noncompetitive game
forage.

(2) OCULAR RECONNAISSANCE: Illustration 16 is used to record summary
acreage and grazing capacity values for each kind of ownership or control in the
allotment. The data in the heading is the same as for Illustration 14. The
surface acres, AUMs, and Ac/AUM are listed by kind of ownership or control,
and the grazing capacity data is for each kind of animal in the total.

c. Correlation of Form Totals. Totals for Illustrations 13 and 14 must equal the
subtotals on Illustrations 15 and 16 for each category of ownership and control.

d. Accuracy of Form Data. As with all other survey records, these summary forms
must be completed accurately, neatly, and legibly. Sufficient checking will be done
to assure the accuracy of all compilations and calculations.




Supplementﬁl: Studies — Weight Estimate and Ocular Reponnaissdnce

3. Allowance for Superabundant Species

WEIGHT ESTIMATE ONLY: An allowance will be made for superabundant plants as
described under derivation of proper use factors (Section VIIL D. 5.a). This: allowance is
added to the addmonal forage available for game only '

H. Narratlve Report

~This will be a concise, clearly written report covering a number of essential items concerning -
the survey area. It must supply all information, in addition to that on type writeups and -
survey maps, needed by the district manager from the survey in' making range management

- decisions. The Chief of Party, having the obhgatlon of preparing this report, will make
adequate field inspections and analyze weather, use, and other récords as needed for this
undertaking. During the field season he will have to obtain general data for the survey area

* on range condition, degree and distribution of grazing use, rodent and insect damage, infesta-
tions of undesirable weeds and brush, timber and woodland stands, soil and topographic
descriptions including accelerated erosion, forage production potentials, and possibilities for
~ range development. Photographs depicting characteristics of the survey area are usually

' desuable :

Outlme Jor Report. The survey report may be completed usmg the followmg outlme

. 1. Description of Survey Area
.a. Location -
b. Area and Land Status -
c. Vegetation, Soils, Topography, and Climate
d.” Natural and Cultural Features

2. Forage Survey |
a. Field Season

b. Survey Party
c. Procedures

3. Past Grazing Use

a. Kinds of Animals (leestock and Game)
b. Seasons

c. Intensity

d. Management Practlces '

e. Distribution

4. Rodents and Insects .
.a. Kinds and Abundance

b. Damage
s. Predators

a. Kinds

b. Problems

6. Current Range Condition
a. Trend

111 A'
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7. Potential Range Condition

a. Comparison (Relict) Areas

8. Accelerated Erosion

a. Kind and Degree
b. Trend

9. Poisonous and Noxious Weeds and Brush

a. Need for Control

10. Current Grazing Capacity

11. Recommended Grazing Use

a. Kinds of Animals (Livestock and Game)
b. Seasons

c. Intensity

d. Systems of Grazing

12. Game Managememnt

a. Herd-units
b. Migration Routes
c. Hunts and Other Controls

- 13. Needed Range Improvements

a. Water Distribution
b. Land Treatments
c. Structures

14. QOther Resource Uses

a. Coordination with Grazing

15. Photographs

L.

Survey Cost Report

To provide information for future planning of programs, a record of approximate survey costs
will be made and incorporated into a cost report for the survey. The cost items will be
separated into three survey phases — preliminary preparations, field survey, and data summa-
rization.

1. Preliminary Work

The preliminary work will be mainly that completed by the Chief of Party, but will
include any efforts of other personnel. All prominent and separable cost items will be

- considered, including personnel salaries, travel expenses, and costs of maps, aerial

112

pictures, other supplies and equipment.

2. Tield Survey

All costs incurred during the actual field survey work will be segregated similarly,
These will include salaries of the Party Chief and members and any other personnel,
travel expenses for whatever means is used, and survey supplies and equipment costs.
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3. Survey Summarization

The survey‘sh‘mman'zation costs will include expenses of drafting maps, as well as
personnel time involved in compilation and preparation of reports, and costs of materials
and supplies. -

4. Relétive Difficultness and Cosi of Survey'

The cost report will present a very brief description of survey area features reflecting the
_ relative difficulty encountered in completing the survey. Acreages covered will be
shown with acreage-cost ratios for the three phases and for the total.
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FORAGE SURVEY TYPE WRITE UP

(OCULAR RECONNAISSANCE METHOD)

lllustration 12 Page 1

Form 43121

U.S. DEPARTMENT OF THE INTERIOR

Write up No.

FORBS

TOTALS

Uune 1964 BUREAU OF LAND MANAGEMENT . S se .
ormaerly 4-1278) X _
) Date | - - _
FORAGE SURVEY TYPE WRITE UP — £ 45 4C
(OCULAR RECONNAISSANCE METHOD! erisl Photo No- " 245 - 7.2,
O Y _foaitle | crazive v % vsE_ SECTIONS Tep. | ROE. | mER
T : . )
P A Aot -thofe -rhse. Cs H /e Sp-F 7.8 518 s |uw|e® Y
Ac/AUM - . B h
¢ ST Le s i/
TOTAL L CATTLE | COMP. | sygpp | COMP. DEER | COMP. COMP.
SPECIES ALLOWABLE . COMPOSI- . X . X s X X
. © PUF i TioN PLF cpur | PUF sece | PUF | opur | PUF | pur
W72/ Ko 2/ Zo | 2 < o
Erae 25 s 27 | 4T o o
4S5 4 4 LY g S
[e % V. pe ¢ c
| 20 /] B ¥ JI5~ | 44 & c ;
4 74
4 &
-
<
SUBTOTAL £ CHEEEEHERE
€7u;¢u. Ro -7 /3 5 4
| J g Ao ¥ | 37 | 1y 2
gl | o L % o ; o o
| Sade [ 25 f | e g sl .2 _
SorH | = Ed 9 A Iz c
A TE I 7 i c I7)
T
Vo Zo
gl 4o
fﬁ' 7 be
L JC
o Kodf oA
= .
x
@
SUBTOTAL

Av C PUFZET % Av Den 225 = par @27 « T 4 utit = Net FAF LFQ; FAR T+ Net FAF €% = 23 Ac/AUM

Av S PUF

x Av Den

= FAF * % Util = Net FAF

. FAR

+ Net FAF

Ac/AUM

Av D PUF 2% x Av Den a25 = FAF2€2T « _4T 5 Uti1 = Net FAF «£4& ; FAR 1T+ Net FaAFalidhe = LY ac;avm

Av  PUF

*x Av Den

= FAF x

% Util = Net FAF

: FAR

+ Net FAF =

Total Net FAF,€5L ; FAR_.F + Net FAF 034 = 0¥ Ac/AUM

Ac/AUM

*Livestock and major game species. (Other game species making inuppreciable use are: ,/4’/5/0/{’.
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UTILIZATION DEDUCTIONS IN PERCENT

USE CRITERIA

CATTLE

SHEEP

DEER

Slope

Rocks or Stones

Timber

Lack of Water

l©

Unstable Soils

Erosion

Rodents

Insects

Other (specify):

TOTAL DEDUCTION

/9

PERCENT
UTILIZABLE

&5~

45

GPO 842-710
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lllustration 13

/

ALLOTMENT GRAZING CAPACITY TABULATION
(WEIGHT ESTIMATE METHOD)
Form 44125 U.S. DEPARTMENT OF THE INTERIOR : o,
'm;::ilféf),”;n BUREAU OF LAND MANAGEMENT ~ ~ : [Pase /[ ot /. peges
i ALLOTMENT GRAZING CAPACITY TABULATION RS- A 7
(WEIGHT ESTIMATE METHOD) . Dat
: - " Horo-¢e
District Allotment ’ KIND OF ANIMAL SEASON OF USE Ratios of Livestock and
. ) ; __‘4‘1’_ " A " Major Game .AUM Use:*
. vj‘féﬂ/ld 7 }%“Mw . C"Ldé h?[" ~ cﬁ;s_: D/;_": .
| 77 Meaer | W —p——
LOCATION PUBLIC DOMAIN OTHER ‘ CONTROLLED NOT CONTROLLED
: . FEDERAL LAND*® BY USER*+ BY USER***
AUM’s A ’s < Al ’s ‘s
rop (o[ sme | TRHS® [melen) WREST [mpher) RS meldn] W [ her
PLEX|GAME IPLE AME PLEX|GAME PLEX|GAME
6w\ 31| /8¢ |24| / . '
L2l ) _ S-C.D, Jtwed:
» co Yoo (68| ¥
/9L i) 5| sy |98| 3 | Psw:r | A-e. 0. qpwef:
- 8o |z 7 e |/2] /
é I8 |43 2| Fs«: /7 €. 0. Fe Nes
e 6| e |olz]
Ruw- G gl .
se |7 le ‘
71 7¢2 (23|17 | KW- hHetih: P~ EE ik P
s e |zZy| s oo | T 2 s &7 7.
¥| 2¢e¢ F7l2] ~ ‘ S - £ F Ydng) !
- J
: /e |24 /
/7 FEEEANA
/8| rsee Rs| ST
(liaw| /| Fee lz¥| ¥ : \
2| wree [se|u| Hw-d Hpags ’ »o
. ‘oo |2 1 Fo (11
/7| RAyve |TY| <L
L\
: T
PAGE TOTALS | 2oy Z Ity 36| o4/e 16917 | /1 2¢ Welsel  sewe |4712

* Indicate type of Federal 1and and legal user (allottee) in listing. .
#* {ndicate ownership (Stete or private) end legal user (allottee) in listing. . GPO 837-301
eesIndicate ownership (State or private) in listing.

119




lHustration 14

ALLOTMENT GRAZING CAPACITY TABULATION

(OCULAR RECONNAISSANCE METHOD)

5‘:: :;ég)—? U.S. DEPARTMENT OF THE INTERIOR

(formerty 41701} BUREAU OF LAND MANAGEMENT

ALLOTMENT GRAZING CAPACITY TABULATION
(OCUL AR RECONNAISSANCE METHOD)

Page / of /  pages

Compiled by /,3. g ﬂ

Date ////0 /b A

District Allotment KIND OF ANIMAL SEASON OF USE

Sbedlo 7 e 7 LaZll SﬂM;F

Ratios of Livestack and Mejor Game
AUM Use:

Cl s :D4o: P

. LocaTION PUBLIC DOMAIN OTHER FEDERAL LAND * RANGE CONTROLLED RANGE NOT CONTROLLED
i bl e e -0 o -0 o 0
/68 |2w | 31| /30 g0 s ) o - % ] Telves s

J2 #Fo | wo p2A
28 2| Tt g5 |43 8 P £2- e, ol Tdye:
Fo | 1o 2 Bo | 1 2
e | ¢y |38 7 PSuw: P-0.D)Tokes
Ao | 5 / oo | Jo &
L) -1 &, A ¢
Yo | & /
71 s4o |20 o P 16N olors: I-1F £ y,‘:# L 7
e | ¢F P74 200 Y3 lwo |22 T
g | 240 | 3¢ 7 S~ £ F Yoy 2
lzo | Rl 4
7 2o | & ‘
L8] [leo |23 I
odlzzd 4 | sp0 |35 2
(2| #oo | 50 i VOV A A/ Pi
Lo | Ko Kl fo_ lr2 Z
L2 20 | I« 7
ToTALS 2462130z 43 deo | 5F /3 /22 /5D o L4 |35~ b4
“orais ' gste2 | e o 4o | 59 £3 HRe 1452 Jo R |35 g

*Indicate type of Federal lend and legel user (wllottes) tn Listing
** Indicete ownsrship (Ptate of private} and lsgal user (allotise) in llsting
*+% Indicate ownerahip (State or private) In listing

aPo #1124
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Illustration 15

ALLUI!EN’I -GRAZING CAPACITY SUMMARY.

(WEIGHT ESTIMATE METHOD)

. Form 44126 ‘ UNITED STATES = ... | Compiled by
et 1968) ot DEPARTMENT OF THE INTERIOR - - . 7
i BUREAU OF LAND MANAGEMENT - V704 M
 ALLOTMENT GRAZING CAPACITY SUMMARY Date
(WEIGHT ESTIMATE METHOD) _ A/ - 66
-District Allotment - KIND OF ANIMAL SEASON OF USE Ratios of Livestock and
. ) ) ‘f'l - - : - - — _ * Major Game AUM Use:
) & 0, 7 . .“"’,{_-f‘ , ﬂ;gZé‘ 7 - S,b-/’ - CZ&:S_.. : DL
N TN e T | —
- TYPE OF * . . GRAZING CAPACITY ©
RANGE FED. LAND. LEGAL USER SURFACE TP, e/ ADM,
CONTROL | OR OWNER-|* = : (Allottee) - ACRES — e
- SHIP - : ] comprex | "ooame | comprex | “COaME
. Pwlic - } . . :
_’. Don:ain B HH D?yé‘z \;¢7 Jé 3 ‘-7/ : /ol?é
PSS | | se | 17 /
4 K. U, $bron Je | g2 | 2
Other . . . -
 Federal -~ - T . T ) ’
Land
: i , , , ) ] :
SUBTOTALS A sl &9 K4 &8 | /46,7
Y c. p: g’ # 5o 68 # i
. - N/ R . .
| EF Young | /0 | 2y | /- ,
K U . R ‘3 =~
P | E.0 i X§c | 46 f
£ F Yfrumg | ROO | T2 | 2
2. Costrolled S - -
by User 1 _ L -
-suBTOTALS i H /1 R0 /70 76 | 4.6 | Jr2. 0
Not ’ ° : X - .
Controlled .
by User~ .
sueToTALs i G e A/ Z Y | sRE.C
ALLOT. : . ’
TOTALS S L2 R | (AT I7 | ¢.d SRS A

GPO 697-302
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lllustration 16

ALLOTMENT GRAZING CAPACITY SUMMARY

(OCULAR RECONNAISSANCE METHOD)

Form 4412-3 UNITED STATES Date
(Ma. ch 1966) DEPARTMENT OF THE INTERIOR
(fo merly 4-1702) BUREAU OF LAND MANAGEMENT /s £l
ALLOTMENT GRAZING CAPACITY SUMMARY Compiled by . .
(OCULAR RECONNAISSANCE ME THOD) // 0—' 1; :[_:;‘
District Allotment KIND OF ANIMAL * SEASON OF USE Ratios of Livestock and Major
v — Game AUM Use:
J s, Gt Lactly o0 S cuteS:. s :ple .
‘(“"/w 7 - of - . v / .
“T el 73 L
‘n;_i;;%or g v GRAZING CAPACITY
contror |SANDOR| LEEALUSFR . | Fackes. AuM's AcsAuM
SHIP [ s D TOTAL | C S D TOTAL
FSomein o3 43 gee | 8.1 ¢.7.
VY% —— sRC | 15 g 24 i
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Supplemental Studies — Ocular Estimate Method

IX OCULAR ESTIMATE METHOD

Edltor s Note: This procedure was transcribed from a Bureau document entitled “4440 -
SUPPLEMENTAL STUDIES.” :

Under the Ocular Estimate Method the present ‘peréent‘ composition by species by weight on

range sites is acquired either by estimating, and/or clipping and weighing, production and
then calculating present percent composition by weight. The present percent composition is
~ compared against the climax percent composition by spécigs by weight as described in the:
range site descriptions. The estimated percentage of the present plant community that is

" - climax (natural vegetation) for the range site is calculated to detemune the present condition

‘ class (seral stage). (Also see Section IX.D.) -
| A Equlpment and Supplles -
1. Condmon (Seral Stage) Worksheet, Form C-1 (Illustratlon 17)
| 2. 96 Squa:_e-foot cu‘g:ular plot frame (hoop).
| ~3'. Nd. 12 paéelr bags fof éﬁbpingsamplés. '
4. Dial Scale (2:gram increments). |
3 Clip board.
:4‘. ‘ | Range sité descriptions.
B. Training

Under this method, the examiners must be able to identify the plant Species, estimate weight
by species, and recognize and map areas by condition class (seral stage). -Adequate training
. and checks for efficiency and accuracy during data collection are extremely important.

1 Welght Umts

Because the relatlonshlp of weight to volume is not consistent, production and composi-
tion determinations are based on weight estimates, not on comparison of relative vol-

. umes. The weight unit method is an efficient means of estimating production and
composition and lends itself readily to self -training. This method is based on the
followmg :

a. A weight‘uhits is established for each-plént species occurring on the area being
- examined, and can consist of part of a plant, an entire plant, or a group of plants.

b. The size and weight of a unit varies according to fhe kind of plant. For example, a
* unit of 5 to 10 grams is suitable for small grass of forb species. Weight units for
large plants may be several kilograms.
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¢. Other considerations include: length, width, thickness, and number of stems and
leaves; ratio of leaves to stems; and growth or relative compactness of species.

2. [Establishing Weight Unit for Species

a. Decide on a weight unit (in grams or kilograms) that is appropriate for the species.
b. Select part of a plant, an entire plant, or a group of plants likely to equal this weight.
c. Clip and weigh the plant material to determine actual weight.

d. Repeat this process until the desired weight unit can be consistently estimated within
10 percent of the actual weight.

e. Maintain proficiency in estimating by periodically clipping and weighing to check
estimates or production.

3. [Estimating Present Percent Composition by Weight

After examiners become proficient in estimating weight by species and are thoroughly
familiar with the plant species, plant communities, and range sites, they may be able to
estimate the present percent composition by weight by species without having to esti-
mate, and/or clip and weigh, production by species. This takes considerable experience.
The examiners must check their composition estimates by periodically clipping and
weighing to maintain reasonable accuracy.

Sampling Process

Each delineated range site is placed in a condition class (seral stage) or further divided if
more than one class (stage) exists within a given range site. The plant composition data upon
which the class (stage) designation is based is collected and documented on the Condition
(Seral Stage) Worksheet, Form C-1 (Illustration 17).
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1. Location Plots

Select the plot, or plots, within a range site, or portion of a range site, by throwing the
9.6 square foot hoop within a representative portion of the area being sampled. The
plots are not permanent, however, they may be plotted on a detailed allotment map or on
an aerial photo, or both, for future reference. If an aerial photo is used, record the photo
number on the Condition (Seral Stage) Worksheet, Form C-1 (Illustration 17). Depend-
ing on vegetation changes between studies, followup studies may be conducted within
the same general area of the initial plot locations. The examiners determine and delin-
eate on a map or photo the area which is represented by the plot, or plots.

2. Listing Plant Species

The plant species presently growing on the plot, or plots, are listed by plant group on the
worksheet.
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3. Estimating Weight - Calculating Composition -

- The present percent composition by species by werght may be determined by first
estimating, and/or clipping and weighing, production (grams) by species. One to three
plots may be used at the discretion of the authorized officer. If only one plot is used

" enter the grams in the X column under weight.on the worksheet. If more than one plot is "
used, enter the weights in columns 1 through 3, average the welghts from these plots
- and place the mean in the X column. The present pércent composition is then calculated

_ by dividing the weight for species by the total weight for all specres This. percentage is

entered in the present composition column.

4. Estimating'Composition

The present percent composrtron by species by werght may be estrmated from a plot and
entered dlrectly on the worksheet in the present composition column. :

" 5. Enterlng Climax Composrtlon

Enter the climax percent composrtlon by specres from the appropnate range site descnp—
tion in.the climax composition column on the worksheet. If a percentage range is shown -
for a species in the climax plant community, enter the average percentage on'the work-
_sheet. If a specres listed does not occur in the climax plant commumty, enter 0.

D. Determmmg Condition (Seral Stage) Class

The lowest of erther the present or clrmax percent composmon values by specres is entered in
the allowable column on the worksheet. The values in the allowable column are totaled to
determine the percentage of the present plant community that is climax (natural vegetation) °
for that range site, or portion of a range site. Based on this percentage the srte is placed ina -
condition class

Condition Classes -

Estimate Percentages
‘of Present Plant Community
: ‘ . . that is climax (natural vegetation)
Seral Stage Condition Class for the Range Sites
Climax _ ~ Excellent ’ 1. 76 - 100

. High Good : 51 - 75
Medium Fair - . 26 - 50
Low Poor " : \0’ = 25
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CONDITION (SERAL STAGE) WORKSHEET

‘Plant
Groups

Plant Species

Plots

Weight (grams) _ Composition (¥ by weight)

Present Climax Allow~

2

=|

3 Comp. Comp. able

Grass and
Grasslike
Plants

Subtotal

Forbs

Subtotal

Shrubs and
Trees

Subtotal

NN

NSNS

SERAL STAGE - CONDITION CIASS

Tcheck the appropriate box)

SN BN

xe

SERAL STAGE - CONDITION CLASS
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Climax Excellent 76-100% Medium Fair 26-50%
Righ Good 51- 752 Low Poor 0-25%
Form # C-1
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X. APPARENT TREND

Editor’s Note: This procedure was transcribed from a Bureau dociment entztled
“4440 - SUPPLEMENTAL STUDIES ” E

The trend in rangeland condition can only be determined by measuring changes over time.-
Generally the longer the time the greater the confidence in trend determinations. However, in
some cases, it may be necessary to establish what the existing trend is before long term trend
data is available. The apparent trend study is used to determine the direction of change with a
single observation. Apparent trend is an ESTIMATE of current trend based on indicators of
current changes occurring in the vegetation and soil condition. The five factors involved are
vegetation (either seeded or native), vigor, seedlings, surface litter, and soil movement. A
numerical rating is assigned for each factor and a composite rating is determined.. The
--Observed Apparerft Trend Worksheet, Form AT-1 (Illustration 18) is used to record this data.. -
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lllustration 18

Form AT-1
OUITED STATES ozning Sodg
DZPARTHENT OF THWE IRTTLRIOR 23 3oesnt
DUREAD OF LAND MARACENENT toestien
Breissg
OD3ENTED APPARENY TREI® Vegotaedvo Typo
HORKSHEET Beo
No. 0084~ soc
— — l?-r i=8

6 3.A. NECES

chrubo. Undegirable anaual veegestion 19 absecnt or noaclv oo.

Horo thon S0 percont of the total vogotntion o composad Of €hG 0aeded 5pecios.
If ohrubo oro prasant, ¢he sceded opocioo occur naimly in open 0pocan Baguwoee

33 te 30 porcont of the vegatation is composad of tho seoded opocico. 18
chruboc 080 prasank, gsomp seeded spoeiac OCCUT in opam uaprotaocted OTCAD.
Liniged orounts of undesirable arnuasl vagetstion ato presenc.

lass than 25 poreeat of tho vegetoation 10 cosposed of tho seedad specias.
8ecdod opacies ove goeamcrally protocted by ohrubo ex gecho. Thorzo 4o oo evaw
abundance of undegirable annualg and/ot shrubs.

¥ore thoaa 30 porcoat of the total vegetation ig composed of the pokential
aatural vegetation. An avenly distriduted oizturc of grasses, fegbe, asd
shrubs ore prasent. MNajor nacive forage grassas occur im opam, vaprotecked
oreap. Undesirable omnual vegetation 4ip abgont o naaely 0e. Drovwno opetics
phouinp no hedging.

25 vo 30 percong of thoe vogototion is cooposad of tha potential moturasl vapgo=
eotloa. Modernta varintlons of grasoces, forbg, ond shrubo oxice. Soas mojor
sotdve forago grasses eecur ia open, unprotected oress. Limited swountn of
uwadesirabdlo omnual vogetation are present. Brouvse specics shovwing ®oderate
hodgtng.

Lecg thaa 25 percent of the vegetation is cocposed of the potential matugnld
vagatotion., Poor vorfiation oxists among grassas, fords, and shgubo, vith oe
cvar abuzdance of urdasirablao annualp or shrubs. Msajor antive forage opaciao
aro genarolly protoctod by shrubs or focks., Browse spacies showing hoovy
hodeing.

Cesiratic grasses, forbs ond onruds ore vigerous saowing g§ood heslth. These
plants shouid have e23d size. csler, 2nd oroduce abun:zant herbdace. l

10

oizo vith fofr color and producing Soderatae arountg of harbage, soca ocaed ogall

D2sirable grasseo, foros, and saruds have Zwecderate vigor. 7They are sedium zu:I
ond geedheads ore vresent.

6

Dasirable grasses, forbs and shrubs havy lov vigor. Thoy oppenk unhonithy with
geall size and poor color. Portions of clucps or antirc plonko sra-deod ov
dvine. Seed gtalkg and geedheads airact non-exigren? oxeenr im prareceed aresy.

2

Tnere is scedling estobiishoent of desirable grasses, forbs, ond shrubs. Saede |
1ings are present in opan spaces bacwean plants and clong edges of coil pedeo-
talg. Few gseedlinzs of {nvader or undesirable slants aze pregent.

10

Soxz geedlings of éesirspia grasses, [ords and saruds =ay or Tay not be praesent i
in open gspaces dotuvoen plants. Sozo secdlings of tavader or undesiroble planmt
ppeciegs ray or mav _not be present.

Fev if a3y scedlings of desirsdlo grasses, fords oand snrubs are bdbaing cstab—
lished. Scedlings of iavador or undesirable plants aro prosent fa opea opocas
betveen plants.

&, SURFACE

Suriace lizter 18 accumulating in place. H

LITIER

Poderate moverent 05 suriace iitter is_apparent and depositod againgt obstacles.'

Verv little surface litter i3 remaiming. 1

5. soiL
WOVE
MENT

None or sliche visual ovidence of goil roverment. No exdosed roots.

Moveaent occurs with cach event. Soil and debris deposited sgoinot mipor

4
Moderate rovement of soil narzicles visiple. Scze piasts have roots exzogsed. |
obstructions. Terracine mav be oresent. Manv olantg have roots ewovosed. I

SDecord vegetation os gither ceedod or nativa, not for doth.

7-16 Povnwvazxd

17-26 Static (not apparent)
27-36 Upward

Cesarol Remarks:
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Supplemental Studies — S VIM

XL SOIL-VEGETATION INVENTORY
METHOD

Editor’s Note: The procedures for collecting data using thts method were transcribed from
old BLM Manual 4412.14, “Soil-Vegetation Inventory Method,” Rel_ease 4-58, dated 8/10/79.

The Soil-Vegetation Inventoi'y Method (SVIM) is the Bureau of Land Management’s _
(BLM’s) method for conducting basic soil and vegetation inventories (consistent with BLM p
Manual Sections 5200, 6602, 6672, 7161, and 7312). The procedures provide a uniform, '
systematic method for inventorying soil and vegetation resources and collecting data for use ,
in Unit Resource Analysis (URA), Management Framework Plans (MFP), Activity Plans, and-
environmental assessments. It is designed to be used in conjunctlon with BLM Manual
_section 6602, Integrated Habitat Inventory and Classification System (IHICS). "The method
does not preclude site specific studies (for special purposes), other approved inventories
(various forest inventories, forage surveys, etc.), or more detailed inventories based upon it.
Although SVIM does not inventory all renewable resources, it provides a sampling frame for
- wildlife species occurrence inventories and gathers basic data used by other resources (recre-
ation, watershed, etc.). Itis an integrated inventory system in that other renewable resource
inventories are based upon, or directly related to, its procedures. To gather more detailed
data, it may be necessary to conduct intensive studies on specific areas of concern. - Continu-
ous studies are also essential to monitor changes in base inventory data for necessary adjust-
ments in management as resource conditions change. Such studies must include, but are not
limited to: actual grazing use, wild animal occurrence, rangeland condition and trend studies, -
vegetation production and utilization, climatic variation, shrub. transects or vegetatlon plots,
' ground cover determinations, and watershed transects. :

A. Pre-Planmng Analysis

All inventory and planning efforts must be preceded by a pre-planning analysis in accordance

with BLM Manual section 1601. The pre-planning analysis identifies the issues and prob-

- lems that impact the planning area and determines planning requirements, including the level
of soil and vegetation inventory necessary for the area. The results of the preplanning
analysis are documented in written guidance to the inventory planning team (Section XL.A. 1.

“This guidance clearly defines the level of detail that must be met during data collection
efforts to.adequately address the issues and problems identified. ‘

‘1. Inventory Plan

An inventory plan, based on guidance from the pre-planning analysis, must be devel-
oped prior to conducting the inventory. An interdisciplinary team must be appointed by -
the District in the pre-planning analysis, the team must set forth in writing the extent and
intensity of the inventory. The inventory plan should be attached to and become a part
of the pre-planning analysis. The inventory plan is approved by the District Manager
and reviewed by the State Director prior to initiation of the inventory. A suggested
outline for the inventory plan is as follows:
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a. Purpose.
b. Objectives.
c. Description of inventory area.
d. Information required based on issues.
e. Inventory design.
f. Personnel and funding requirements and/or constraints.
g. Logistics.
h. Field measurements and procedures.
i. Compilation procedures.
Reporting (progress and results) requirements.
k. Approval process. -

1. Files maintenance.

2. Progress Reviews

The inventory plan must set forth when and how progress reviews will be conducted.
The District Manager must appoint a progress review team consisting of resource
specialists from the District staff, with assistance from State or other BLM office
specialists if desired. Reviews consist of assuring adequate quality and quantity of
inventory progress and resolving any problems incurred.

3. [Pre-Inventory Preparation

Pre-inventory preparation is extremely important if the inventory is to be successful.
Many factors must be considered and many preparatory details organized efficiently and
sequentially in order to insure systematic conduct and completion of field work.

4. Inventory Party

The inventory party normally consists of a party chief, a soil survey team, and a vegeta-
tion inventory (transecting) team. If specified in the inventory plan, the soil survey and
mapping team may be combined into a single team to complete the mapping of the
inventory area. The soil survey team may be Soil Conservation Service (SCS), BLM,
combined SCS-BLM, or contract personnel. The inventory party must be carefully
selected. Members’ knowledge, experience, education, and training is extremely
important.

a. Chief of Party. The chief of party, who should be a permanent BLM employee,
must be selected with a great deal of emphasis placed on experience, integrity,
character, attitude, ethics, knowledge, and competence. He/she should be
knowledgeable and experienced in objectives and procedures of soil-vegetation
inventories and acquainted with Bureau interrelated programs. He/she should be a
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person of good judgment and have had supervisory experience. He/she is respon-
sible for organizing and directing the inventory, coordinating field data collection,
making work assignments, keeping equipment in good operating order, providing
for the welfare of the party members, and reporting progress of the inventory.
- Whether the soil survey is being conducted by the SCS, jointly by SCS and BLM, or
'by contract, the party chief is résponsible for coordmatmg the vegetation and
wildlife mventones with the'soil survey ~

Party Members. The soil survey mapping, and vegetation inventory teams must
‘ ;consist of qualified specialist, including range specialists, foresters, soil scientists;
and wildlife biologists. All specialists on the inventory party must work closely
together throughout the mventory

1) Soil Survey Team. The soil survey is responsnble for soil mapping the area and
must consist of qualified soil scientists organized to. conduct the soil survey in -
accordance with standard soil survey procedures. The soil survey team may be
SCS, BLM, a combination of SCS-BLM employees, or the soil survey may be
contracted. Soil survey team members must work very closely with range

_ specialists in designing mapping units. The SCS has final respons1b111ty for
correlating all soil surveys.- ’

2) Mrzpping Team. The mapping team is responsible for delineation of ecological
. - sites, seral stages (condition classes), and present vegetation communities and -
must consist of experienced range specialists, foresters, wildlife biologists, and
soil scientists who are familiar with the plant and animal communities of the
mventory area. : :

-(3) Vegetatton lnventory ( Transectmg) Team The vegetation mventory team
collects site specific vegetation data and must consist of qualified resources
specialists-who are organized and trained to collect the data described in
Section XI.D. -

(4) Phenological Data Collection Team. It may be desirable to assign the responsi-:
"bility of collecting the data for phenological adjustment factors as set forth in
Section X1.D.6 to one or two individuals. This will assure accurate data collec-
tion in a timely manner for this important phase of the inventory. This team also
may collect samples for air-dry weight conversion data (Section XI.D.7).

Preparing for the Inventory

The chief of party formulates a plan of operation, assembles material, makes necessary

arrangements, and coordinates with appropriate District staff members. He/she must
assemble all forms, maps, photos, and other equipment, and supplies necessary for
conducting the inventory. See Illustration.19 for an equipment list.
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a. Base Maps

(1) Aerial Photographs. It is essential to have a complete set of aerial photographs
solely for inventory purposes. These should be acquired well in advance of the
inventory. To facilitate the inventory, recent aerial photography (less than 10
years old) is desirable. Aerial photographs at the scale of 1:24,000 are best
suited to the inventory requirements and ease of data transfer to orthophoto
quads. Aerial photographs are used for field mapping and the mapped informa-
tion is then transferred in the office to orthophoto quads or other base maps.

(2) Orthophoto Quads. Orthophoto quads (1:24,000) are a desirable mapping base
and, if used, should be acquired well in advance of the field inventory. . If not
available, each State should try to obtain coverage. A 2- to 3-year lead time is
needed to obtain adequate coverage.

(3) Topographic and Planimetric Maps. Use topographic and planimetric maps or
any high quality maps accurately showing the relative position and nature of the
inventory area features. Among the most usable would be GS topographic
quadrangles, although other topographic or planimetric maps also may be of
considerable assistance.

(4) Administrative Maps. Provide administrative maps which include management
unit, grazing allotments, range improvements, timber harvest, fish and wildlife
habitat, and land status as references for party members during inventory.

b. Reference Material. Review existing information for the inventory area and
assemble pertinent information for use and orientation of inventory party members.
This includes:

(1) Inventories. Past inventories (range, watershed, wildlife habitat, visual re-
sources, recreation, timber, etc.) including current URA’s.

(2) Literature. Literature concerning area soils, geology, vegetation, fish and
wildlife species, archeology, presence of threatened or endangered species, etc.
(Consult universities, local SCS offices, etc.)

(3) National List of Scientific Plant Names. Standard symbols from the National
List of Scientific Plant Names, published by the SCS, and used on all vegetation
inventory forms. This is the most complete list available on a national basis. It
may be desirable (for field use) to compile a list of plant species found in the
inventory area from the National List.

(a) Plant List Rules. To provide for uniformity and avoid duplication, the

following rules were followed in developing the National List of Scientific
Plant Names:
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'Alphanumeric Codes. ‘Automatic data processing requires short plant

name symbols. Four- to eight-letter alphanumeric plant name symbols
must be used. -

,

: Genus A basic five-letter symbol, consrstmg of first five genus letters,

* i$ used for the genus name. ' If the name has less than five létters, ¢ +7
signs are added to make a five-letter symbol. For example, the genus
for fir trees, Abies, has the five-letter symbol ABIES: for wheatgrasses,

-~ Agropyron, the symbol is AGROP; for bluegrasses, Poa, the symbol is

~ POA++; and for maples, Acer, the symbol is ACER+. If needed, tie-.

breakers are added to the basic five-letter symbol. For example,
CHRYS is the first five letters of several genera— Chrysopsis,

'Chry opogon, hgysoth , and Chrysanthemum. Alphabehcally, ‘

" _the _genus symbol for the ﬁrst one is CHRYS and for the others
' CHRYS2 CHRYS3, etc.

iv.

Species. The basic plant name (species) symbol consists of the first two
letters of the genus name and the first two of the species name. For
example, the symbol for Kentucky bluegrass, POA pratensis, is POPR.
In alphabetic order, all other plants having the same four-letter symbol

- must have tie- breakers in numeric sequence starting w1th 2. Examples:

POPR2 POPR3 etc.

Vanety. The first letter of the variety name, either natural or cultivar, is
added to the basic four-letter plant name symbol. Examples: Pinus
ponderosa variety arizonica has the five-letter symbol PIPOA. Symbols

for cultivars must be developed when the cultivar list is generated.

(b) Species Not Llsted When species whrch have not been assrgned acode in
the National List are encountered, use the following procedure:

il.

Form Entry. On all vegetation inventory forms,.enter the ﬁrst'two
letters of the genus name and the first two of the species name. In
addition, add an asterisk to denote the absence of an assigned code. .

Notification of Absence from List. Upon identifying a species which is
not included in the National List, the person noting the absence must

_forward the information to the Service Center Director (D-460). This

staff must coordinate with the SCS to obtaln a code for each such
species encountered.

(4) Location of Fish and Wildlife Species. Review information on probable location
of fish and wildlife species with particular emphasis on endangered, threatened,
or sensitive species, big game ranges, concentration areas, and important
biological areas. Document new information in URA.
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(5) Location of Threatened or Endangered Plants. Review and assemble informa-
tion for URA on probable location of threatened or endangered plant species,
including descriptions and pictures.

Comparison Area Information. Identify existing and probable comparison areas
(Section X1.D.8.a) and document data on Form 4412-41, Documentation of Com-
parison Areas, (Illustration 20), for determining site potential, seral stage (condition
class), and apparent trend. Comparison areas are especially useful for evaluating
riparian vegetation. It may be necessary to construct exclosures along stream
segments and measure successional changes to determine potential vegetation in the
riparian zones.

Inventory Schedule. Plan and schedule the inventory well in advance with appro-
priate priorities and Annual Work Plan procedures. The time of year the inventory
will be conducted must be determined by the chief of party in consultation with
appropriate District staff members. Soil inventories and soil and ecological site
mapping can be conducted any time weather permits. Within practical limits, the
vegetation data collection should not begin until the growing season is sufficiently
advanced to insure a representative growth of vegetation. Work may continue into
the fall until conditions prevent accurate classification and production estimates. It
may be desirable to strategically place utilization cages in representative portions of
the inventory area prior to the inventory. This is helpful in reconstructing utilized
plants as well as adjusting for full plant growth in the summary and interpretative
phases.

Training

Training inventory party members is the responsibility of the chief of party and other
qualified resource specialists. This includes scheduling and preparing training in
procedures. e.g., mapping units, data collection, plant identification, aerial photo inter-
pretation, etc.

a.

b.

Prior to the Inventory. The inventory party must be trained in all facets of the
SVIM. District and State resource specialists should inform the inventory party
-about items to look for and explain how all information will be gathered and docu-
mented consistent with the inventory plan.

During Inventory. The efficiency and accuracy of the inventory crew members
depend upon their initial training. During this initial period, coordination with the.
District staff is extremely important. Spend enough time to acquaint each party
member with the inventory area, main roads, landmarks, fish and wildlife crucial
areas, and important biological areas.

(1) Uniformity. Uniformity in following the inventory procedures is essential. All
vegetation inventory team members must work together for a sufficient period
of time to assure uniformity in following inventory procedures.
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(2) Individual Training. The chief of party must work individually with each
member of the vegetation inventory team to further improve and assure unifor-
mity and accuracy of work and to chéck progress. '

" (3) Coordination. Procedures must be continually coordinated throughout the
" inventory. Vegetation inventory team members must work together for at least a
‘portion of a day each week to correlate estimates and to resolve problems that
may arise in field procedures.

4) Progress Reviews. Progress reviews, including field checks of inventory crew -
work, should occur as set fonh in the inventory plan (Sectlon XIA. 2)

B. Freld Inventory Mappmg o L

Mapping must be done by trained range specialists, wildlife biologists, foresters, and sorl
scientists, working closely together. Field mapping consists of dellneatlng site writeup areas
(SWAs) (Section XI.B.3) based on present plant communities within boundaries of potential
plant communities—range sites, woodland sites (suitability groups), or forest types (Illustra-
tion 21). Field mapping must be completed for the inventory area prior to stratification and
collection of vegetation data. It is desirable to complete mapping a year in-advance of

‘collecting vegetation data. - All mapping must be in accordance with Ofﬂce of Management’

and Budget National Mappmg Standards, Circular A-16.
1. Sources and Criteria for Mappmg

a. Sources of Potential Plant Coiitmu'nitj Information. The following sources should
be reviewed for information concerning the potential plant community: '
(1) vRange site descriptions.
(2) Woodland site descriptions.
3) Potential forest type descriptions (habitat tyi)es).

(4) Comparison area data.

b. Criteria for Mapping Present Vegetation. Significant changes‘ in the following
" factors must be considered in delineating present vegetation communities:

1) Vegetatlon species composition (kinds, proportlons and amounts of present
vegetatlon) :

(2) Vegetation ground cover.

3 Vegetation height. »
@ ’Vegetation age class (especially in forested areas).
*(5) Topography.

) Other factors identified in the inventory plan.
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Potential Plant Commumnity Mapping

Guidance on Potential Plant Communities. The SCS National Range Handbook
(NRH-1, July 13, 1976) should be consulted for information on range and woodland
sites (suitability groups). The SCS has described range sites covering much of the
public land. In some cases woodland sites descriptions may also be available. Early
contact and coordination with local SCS offices is essential. Information which
should be obtained from the SCS includes: soil surveys, copies of soil survey field
sheets, technical range and woodland site descriptions and guides, and information
from the SCS Range Data System. Information on forest types may be obtained
from applicable published reports by Forest Service Experimental Stations, universi-
ties, etc.

Mapping Process with a Completed Soil Survey. In areas where soil survey and
range site descriptions are complete, a range site-soil series correlation should be
available in the final soil survey report. The survey report may also identify soil
series that support woodland sites or forest types (habitat types) where the potential
plant communities have been defined. From these data a legend can be developed to
correlate the soil maps with the appropriate range site, woodland site, or forest type.
This legend should be provided to the mapping team for field use.

Preliminary Interpretations: Prior to going to the field, the mapping team can make
some preliminary interpretations based on the soil maps and site legend and aerial
photographs. Each preliminary delineation must be checked on the ground to
accurately determine the range site, woodland site, or forest type. On most soil
surveys, a number of the soil mapping units may be either associations or com-
plexes. The mapping team has to determine the percentage of each of the compo-
nents when they determine the range site, woodland site, or forest type.

Mapping Without a Completed Soil Survey. In areas where soil surveys are not
completed, the SCS must be contacted to obtain any available soil or ecological site
data. The SCS may be able to assist in training and in establishing the mapping
legend. The mapping team must work together in the field to achieve consistency in
SWA delineation based upon range sites, woodland sites, or forest types. The soil
scientist must insure that soils are considered in delineations. If at all possible, a soil
survey should be completed prior to or concurrently with delineation of ecological
sites. When it is necessary to delineate range sites, woodland sites, or forest types
without a soil survey, Form 4412-38, Soil Description Field Data, (Illustration 22),
is used to record soil data. The soil scientist completes one for each established
phase of series and three for unnamed phases of series.

Present Plant Communmnity Mapping

Potential plant communities (range and woodland sites and forest types) are further
subdivided into the present vegetation communities, using criteria listed in Section
X1L.B.1.b. Each identified range site is divided into seral stage (condition classes) and/or
present vegetation communities by the mapping team. Woodland sites and forest types
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are divided only into present vegetation communmes, unless site guides for seral stage
(condition class) determinations are avallable .

Site Writeup Aréa (SWA) Delineation: The smallest delineation geographical unit to be -
- used as a base for collecting vegetation data is the SWA. It may consist of an entire .
‘ecological unit (range site, woodland site, or forest (habitat) type), or a portion of a unit’
if more than one seral stage (condition class) or present. vegetation community exists. It

* 'may contain more than one present and/or potential plant community where soil-vegeta-
tion complexes occur and are intermingled to the extent they cannot be individually
delineated. It must not cross allotment boundaries. This is essential in order to compile
data by grazing allotment. SWAs may be mapped down to a minimum of 6 acres.

* SWAs may also be delineated on soil mapping units-or pastures boundaries if specnﬁed
in the inventory plan

a. Range Sites. The ‘mapping team must divide each mapped range site into seral - f' ’

" stage(s) (condition class[es]) and present vegetation communities (Illustration 20).

Detailed procedures for mapping range sites and:-condition classes are found in the
“SCS National Range Handbook (See Section XLB. 2)

(1) Seral Stage ( Condmon Class) Classtf ication. Each delineated range site must
~ be placed in a seral stage (condition class), or further divided into seral stages if
. more than one stage (class) exists within a given range site. Classifying range

sites into seral stages is done initially by making visual éstimates of plant
composition. Determine the initial stage (class) of areas within a range site by
comparing the present plant community with that of the climax community, as -
indicated by the range condition guide. For the existing plant community, count
" as climax no more than thé maximum weight (or percentage of total production) -~
- 'shown on the guide for any species in the climax community. Total the amount
"of all climax species, not in-excess of that shown on the guide, to indicate the
relative ecological rating. The rating must be between 0 and 100, depending on
how closely the existing plant community resembles the potential plant commu-
nity for the range site. (See the SCS National Range Handbook for discussion-
of range condition determinations.) The mapping team may want to develop a
field worksheet to record these initial condmon determinations.

(2) Seral Stages ( Condition Classes). Use the following seral stages (condition
classes) to express the degree to which the composition of the present plant
community reflects that of the potential. It is not necessary to use both seral -
stage and condition class terminology in referring to the specific ecological plant
communities. Both terms are shown here merely to illustrate the relationship of
the seral stages (new. tennmology) to the established condition class _
temunology
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Estimated Percentage of

Present Plant Community that is
Seral Stage Condition Class : Potential for the Range Site
Climax Excellent 76 - 100
High Good 51 - 75
Medium Fair 26 - 50
Low Poor 0-25
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(3) Present Vegetation. After range sites have been initially classified into seral

stages (condition classes), it may be necessary to further divide these stages
based on the present vegetation communities. For example, a range site may be
in a low stage (poor condition) with heavy sagebrush on part of the site and
cheatgrass on the remainder. These two diverse vegetation communities must
be delineated. Significant changes in vegetation composition and ground cover
should be consistent in mapping the present vegetation community. The small-
est unit delineated within a range site is the Site Writeup Area (SWA). The
mapping team must assign a SWA number to each SWA delineated and also
complete certain sections of Form 4412-26, Transect Data Sheet,

(Illustration 23), and Form 4412-30, Stratification Data and General Characteris-
tics, (Illustration 24). Automatic Data Processing Codes for Vegetation Types
and Subtypes, Form 4412-30a, (Illustration 25), and Standard Land-Form
Coding and Descriptions, Form 4412-30B, (Illustration 26), are used in complet-
ing Form 4412-30 and 4412-38.

b. Woodland Sites. Each delineated woodland site must be divided by stage (condi-
tion) if guides are available, or by present vegetation communities. The smallest
unit delineated within a woodland site is the SWA. The mapping team must assign a
SWA number to each SWA delineated, and also complete certain sections of
Form 4412-26 (Illustration 23) and Form 4412-30 (Illustration 24).

c. Forest Types. Forest types are divided into stands—uniform plant communities of
trees as to timber type, age class, vigor, height, ground cover, and stocking. The
smallest delineated unit within a forest type is the site writeup area (SWA), or stand.
The mapping team must assign a SWA number to each delineated SWA, and also
complete certain sections of Form 4412-26 (Illustration 23) and Form 4412-30
(Illustration 24). '

4. [Feature Mapping

Feature mapping must be accomplished primarily by the mapping team. If the vegeta-
tion inventory team observes any features missed by the mapping team, they should
record them. Any permanent cultural or topographic features and/or biological features
(Section XI.F.2 for special feature areas, and BLM Manual Section 6602) and existing
improvements, such as fences, roads, water developments, etc., not shown on existing
maps must be indicated on aerial photographs and transferred to topographic maps or
orthophoto quads, using standard mapping symbol. The Bureau’s standard map symbol
list (Manual Section 9161, BLM Map Symbol Handbook) covers the more important
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. . e natural, cultural, and control feature symbols used in 1nventory field mapping. ' Barriers
' to hvestock and/or wildlife and wild horse and burros must be noted. ‘

5. Water Resources

Show all water resources, such as marshes, reserv01rs, spnngs, seeps, streams, etc., on
the map. To the maximum extent possible, aquatic and npanan vegetanon 1nformatnon
must be 1ntegrated into the SVIM procedures

6. Plammetrlc Control

If planimetric control is not adequate, it is necessary to locate all known section corners.

Photo identified USGS primary control (triangulation) stations are very helpful and
should be located wherever possible. In order to prepare accurate maps from aerial
photographs, locate at least two comets per township. These should be.well spaced.

-~ When corners are found, indicate the precise location on thé photographs with a needle
. prick. Mark a cross over the hole on the reverse side of the. picture with the.sections to
which the corner is common written into the angles of the cross. Record the township, - -

' range date, and the identifying individual’s initials on the back of the photograph. Mark
assumed corners not positively identified sumlarly and write the words ‘probable
comer” on the back near the description. -

C. Soil Con_siderations |

‘ ' ' _The basic soil taxon is the soil series. Taxa other than the soil series may constitute only a

. " very minor portion of any legend. Thus, almost all soil mapping units are composed of
phases of soil series, either mono- or multi-taxa with some families or subgroups and miscel-
laneous areas as indicated by soil characteristics and-geomorphic conditions. Size of delinea-
tions are donunately controlled by the scale of map and mapping unit composmon

Soil Inventory Standard It is Bureau policy to make soil inventories that meet the standards
of the National Cooperative Soil Survey as stated in the SCS National Soils Handbook, Soil
Survey Manual, Soil Taxonomy, and BLM Section 7312 - Soils. The soil survey 1s pub-
hshed as an interim or special soil survey report of areas for in- servnce use. '

1. Mapping Intensity

As a minimum, the intensity of soil inventories within the Bureau is a third-order survey
at a scale of 1:24,000 and phases of series. At this intensity, soil mapping units consist
primarily of associations with some consociations, complexes, undifferentiated groups
that are defined primarily in terms of phases of soil series. There is a need to consider
phases of families/familia, subgroups, and miscellaneous areas as indicated by soil and
-geomorphic conditions. This does not mean families and phases of families are the
primary taxa for the inventory area, but are legitimate components when used to define
the potentials or limitation of unique areas. This major goal is to identify soil mapping
units thatcan be correlated into range sites, woodland sites, forest land types, and, in
some instances, important resource values identified in the pre-planning analysis. The
. constraints that control the intensity of mapping unit must be defined in the mventory
- plan. :
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2. Map Scales

The Bureau’s standard map scale is 1:24,00 (Section XI.A.5.a). The minimum size
delineation for soil and vegetation inventories is about 6 acres for distinctly suitable
areas for wildlife habitat such as riparian areas for food and cover, and cliffs or promon-
tories for raptors (Section XI.F.2 for instructions on handling special habitat features).
Districts now having 1:20,000 or 1:31,680 scale photography may use these scales for
the inventories. It is suggested that smaller scale photography up to 1:63,360 be en-
larged to a scale of 1:31,680 or 1:24,000. Minimum size délineations are as follows:

Scale Acres Inches/Miles
1:20,000 4.0 3.16
1:24,000 6.0 2.64
1:31,680 10.0 2.0

3. Soil Symbols and Recording

Symbols to be used to identify soil series are defined in BLM manual section 7312 -
Soils. Each phase of a soil series, miscellaneous land type, etc., is given a symbol and
defined locally. All mapping units and symbols must be identified in the soil identifica-
tion legend. All mapping units within an inventory area must be assigned a symbol and
recorded in the legend for the soil survey area.

D. Vegetation Field Inventory

The following vegetation sampling procedures are recommended for use in delineated site
writeup areas (SWA’s). Altemative procedures, such as those outlined in Section 600 of the
SCS National Range Handbook may be used, provided the alternative procedures supply
comparable data for computer processing by the Service Center and all the standard forms are
used in recording field data. Procedures are set forth in the sequence in which they are
conducted. These are minimum standards. Additional transects or more intense sampling
may occur, if so indicated in the inventory plan.

1. Stratification

Similar SWA'’s are grouped together for sampling purposes. 1If a SWA contains a
complex of soil-vegetation units, individual components are placed in stratum composed
of similar soil-vegetation units. The size of the geographical area to be stratified is
determined and documented in the inventory plan. The complexity of the ecological
situation, as well as local needs, determines whether stratification is made by allotment,
group of allotments, environmental impact statement (EIS) area, planning unit, resource
area, or District. The inventory plan sets forth the criteria for stratification.

a. Stratum. A stratum consists of a grouping of SWA’s or similar soil-vegetation
components (percent of SWA) having the same range site, woodland site, or forest
type in the same seral stage (condition class) and/or present vegetation community.
If an area is critical wildlife habitat, this may serve as additional criteria for
stratification.
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b. Documentation. All strata are assigned a number and listed on Form 4412-30,

_Stratification Data and General Characteristics (Illustration 24). The SWA'’s within
a stratum are also listed on Form 4412-30. :

c. Sampling. Mapping should be completed prior to sampling for the entire geographi- _
" cal area to be sampled. SWA’s to be sampled must be randomly selected from each
stratum. For example, if it is determined there are 40.SWA's within a st‘rattlm, each

- of the 40 SWA'’s must have an equal chance of being selected for sampling.

Number of Transects. The goal is to-select the minimum number of transects needed
to adequately (as defined in the inventory plan) characterize existing vegetation.

“The precise number of transects allocated per stratum, or the number of SWA’s to
be sampled, will depend upon inventory objectives, budget constraints, and vegeta-
tion variability. Exactly how the number of transects selected is determined must be

documented in the inventory plan : '

2, Step-Pomt Transect

Record a minimum of one 200- pomt transect in"each site writeup area (SWA) to be
sampled. Transects must traverse the SWA in a manner which obtains a representative

-sample. Terrestrial transects generally run across the long axis of a-SWA, although

other layouts may be used.’ Transects in'riparian SWA’s are s1tuated at a 90-degree

- angle from the stream or river axis.” Additional transects are placed along the stream

axis whenever changes in vegetation composition are apparent.. If more than one range

_~site and associated vegetation occurs within a SWA, determine the percentage of each -
‘site and/or vegetation community within the SWA and establlsh a transect to sample

each’ separately. If a distinctive strip pattem exists, establish a transect in each commu-

_ nity. If an indistinct mottled pattem exists, establish one transect-and record each
‘community on separate forms. Data collected from t.hls transect include ground cover,’

both basal and canopy.

"a. Transect layout. ‘The mapp‘ing team must determine how the transect is to be laid

out on the SWA’s to be sampled and depict the transect location on the aerial
photograph or overlay. (See lllustration 27, Transect layout, for procedure in
determining points to be read and options in laying out transects.) At the beginning
point.of the transect take a photograph in the direction of the transect lirie to show a
general view of the SWA. Frle the photographs with the mventory records in the
District Office.

b. Obstructions. When obstructions’ such as Jumper trees, cholla cactus, or ledge

rocks, etc., are encountered, the transect can be prOJected by a rod or stick with the
length of the pace (e.g., 6') marked (Illustration 28, PrOJected Hits with Obstruc- ‘
tions). Record the ground cover by observing the hit along the original transect line.
Return to pace transect line as soon as possible and resume pacing. Normally “hits”
along that portion of transects that intersect unnaturally disturbed areas, such as
roads and trails, are not recorded. However, if unnatural e.g. disturbed areas, make
up a significant portion of the SWA (e.g. heavily roaded by past mining activity or
off-road-vehicle use) record the hits or use other techniques such as recent aerial
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photographs to estimate the percentage of disturbed area within the SWA. When
disturbed areas are encountered, proceed three paces past disturbance and continue
recording along the same transect line.

c. Recording. Ateach point to be read, record the following (Diagrammatic Sketch
of Step-Point Data and Recording Procedures, Illustration 29, and Form 4412-26,
Transect Data Sheet, Illustration 23):

(1) Basal Hits. Identify ground cover and record as either basal hits or live vegeta-

0))

tion (including mosses and lichens), litter (persistent or nonpersistent), gravel,
cobbles or stones, bare ground, or bedrock. Live vegetation must always be
identified by plant symbols (see SCS National List of Scientific Plant Names).

(a) Identify “hits” by a 1/8 inch mark, preferably a 1/8 inch wide and 1/16 inch

deep, on the toe of the sole of boot. Wider notches affect the decision as
what to record.

(b) If two or more items such as bare ground and litter appear in the notch,
record the item which occupies the majority of the notch.

(c) Identity of the cover must be expressed as a single category; therefore,
where two or more apparently equal categories are identified, the preferred
identity is: first, vegetation; second, litter; third, gravel; forth, cobble, fifth,
stone; sixth, bare ground.

(d) Identify the cover category or “hit” directly beneath the notch, unless the
vegetation and/or litter is pushed out of its natural canopy. Record the cover
category that appears under the disturbed material at the ground surface.

Canopy. Identify and record the overstory (canopy) above the mark or notch
within the line of sight. (See Illustration 29 for examples of various situations.)

3. Vegetation Production and Characterization Plots

These plots are used to record production and certain plant characteristics.

a. Types of Plots.

ey

€))

Weight-Estimate Plots. The weight estimate may be any multiple of .96 square
feet (.96, 1.92, 4.8, 9.6, 19.2, 48.0, etc.). The 9.6 square-foot plot is usually best
suited for use in areas of sparse vegetation. Given the greater productivity of
riparian versus upland vegetation, weight-estimate plots in riparian SWAs may
have to be reduced in size (i.€., .96 sq.ft.). The weight-estimate plot may be
delineated by a circular hoop or a palo for linear rectangular plots (See Illustra-
tion 30, Vegetation Characterization Plot Layout—Circular Plots). The same
size and type of plot should be used for the entire transect.

Shrub and Tree Characterization Plots. The shrub and tree characterization plot
may be a 1/100-acre or 1/200-acre plot. The 1/100-acre plot is used in sparse
stands of shrubs while the 1/200-acre plot may be used in dense stands of




Supplemental Studies — SVIM .

shrubs. The same size of plot should be used for the entire transect. The center
“point of this plot is the center of the weight-estimate plot. The 1/100-acre plot is

delineated by an 11.7-foot fine cable or chain as a radius, and the 1/200-acre

plot is delineated by an 8.3-foot fine cable or chain as a radius (Illustration 30).

(3) Forest Land Plots. If it is determined in the inventory plan that more intense
data is required on forest lands, establish a forest plot using the center of the -
weight estimate plot. The forest plot consists of two concentric circular plots
having a radius of 11.7-feet (1/100 acre plot) and 37.2-feet (1/10 acre).

Plot Layout. Establish plots at every 20th point of the step point transect.. Place the
. rear edge of the weight estimate plot at the toe of the boot where the hit was re-

corded (Illustrat10n 30). Each transect will have a minimum of 10 werght-eshmate

~ plots. Plots may be established in clusters if so determined in the inventory plan.

The shrub and tree characterization plot and the forest lands plot must be estab- _

lished, usmg the center of the werght—estrmate plot as the center for these plots.

Recordmgs

_"(1) Wetght-Esttmate Plct The followmg vegetatron records are-made from this plot
‘in the order hsted :

(@) VegetaIJon »Characterization
i Average availability, phenology, and uﬁlizétron for each plar)t specles
~ for.each weight estimaté plot is recorded on Form 4412-27, Werght
Estimate and Vegetatron Characterization (Illustration 31).

. ii. Form: and age class for each plant of grasses and forbs and average
height by grass and forb species with totals for each category is re-
" corded on Form 4412-27 (Illustration 31). Record this data on a mini-
"'mum of 3 of the 10 weight-estimate plots. - More plots may be recorded
if more intensive samplmg is required. :

(b) Welght EstImate of Vegetatron Production. Record welght- stimate data on
Form 4412-27. (See Illustration 31, page 2, for form entry instructions and
Illustration 32 for a schematic sketch of the weight-estimate plot layout.)
Make records for each of the 10 plots. “At least 2 of the 10 plots are clipped
and weighed. Make estimates before the plants are clipped and weighed, as
follows: Pre-select 2 of the 10 plots which are to be clipped; make weight-
estimates prior to clipping; clip and weigh; record both the estimated and the
actual weights on Form 4412-27. Circle the actual weight entries on the
form. - - : :

i Recording Actual Weights. Record actual green weights for each
species as weighed and/or estimated on each plot.

Height Classes. Include heiglrt estimates of all current year’s growth of
each plant species by the following height classes: 0'to 3', 3" to 4'/2',
4'/7 to 7', and 7' up (Illustration 32).
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Accuracy. During training periods and before individuals can proceed,
the chief of the party assures that each member is consistently estimat-
ing weights within 10 percent of actual weights.

Weight Units. Because the relationship of weight to volume is not
consistent, base production and composition determinations on weight
estimates, not on comparison of relative volumes. The weight unit
method is an efficient means of estimating production and lends itself
readily to self-training. This method is based on the following:

A weight unit is established for each plant species occurring on the area
being examined, and can consist of part of a plant, an entire plant, or a
group of plants.

The size and weight of a unit varies according to the kind of plant. For
example, a unit of 5 to 10 grams is suitable for small grass or forb
species. Weight units for large plants may be several kilograms.

Other considerations include: length, width, thickness, and number of
stems and leaves; ratio of leaves to stems; and growth or relative

compactness of species.

Establishing Weight Unit for Species.

Decide on a weight unit (in grams or kilograms) that is appropriate for
the species.

Select part of a plant, an entire plant, or a group of plants likely to equal
this weight.

Harvest and weigh the plant material to determine actual weight.

Repeat this process until the desired weight unit can be estimated with
reasonable accuracy.

Maintain proficiency in estimating by periodically harvesting and
weighing to check estimates or production.

Number of Plots. A minimum of 10 weight estimate plots must be
established per transect. If it is decided that more precise sampling with
statistical reliability is needed, make an analysis in accordance with
Illustration 33, Sampling Precision and Probability, to determine the
number of additional plots necessary to achieve the reliability desired.
Statistically reliable sampling is especially important if serious resource
problems exist or major land-use adjustments are anticipated within a
given allotment or inventory area.
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*(2) Shrub and Tree Characterization Plot. A minimum of 3 shrub and tree charac-
terization plots must be established along each transect. The following data is
recorded for shrubs and trees-from the 1/100acre or 1/200 acre plot
(Illustration 30):

(a) Form and age class for 5 shrubs and trees of each species;
(b) Average l_ieight,'and crown diarrleter by species; and
‘ "(c) Total number of plants by specles

(3) Forest Land Plots. Forest land plots-are established if it is determined in the -

inventory plan that tree data in addition to that collected off the shrub and tree

e characterlzatlon plot is requlred

4. Vegetation Specios _Occurrel_lce v '

_ Record on Form 4412-26, Transect Data Slleet (Illustratioh 23) any plant species

observed in the site writeup area which is not recorded on step- point transect or plot
record o i T .

5. Endingered Threatened’ or Locally Endemic Plants -

" Each mventory party member must be prov1ded with pertinent mformatxon on endan-
- gered, threatened, or locally endemic plant species likely to occur within the inventory
- area. Such.information must include descriptions of plants, pictures, and unique plant
-~ habitats. Areas of high potentxal for supporting threatened, endangered,or locally

endemic species must be described and identified in field maps to assist inventory.

- members. Record observed _plants on the species list, Form 4412 26 (Illustrauon 23).

Take color photographs of observed plants.

6. Data ‘Collection for Phe‘nology Adjustment Fac_tor c

Data are required to develop factors to adjust vegetation production recorded at the time
of inventory to maximum production for the season. To generate this data, it is neces-
sary to clip and weigh all major species in the inventory area and also record the dimen-
sions of study plants on Form 4412-28, Dry/Green Weight Conversion Factor Data,
(Illustration 34). Specific study sites are selected for collection of phenology adjustment
factor data. Data should be collected for all phenology stages by plant species. It may
be desirable to collect data every 2 weeks. A'minimum of 10 plants of each species
should be recorded.” A special team may be assngned the responsibility of collecting this™
data (Section XI.A.4.b. (4)) . :

7. . Obtaining Air-Dry Weight Convers:on Data

Converting green weight to air-dry weight is necessary in the compilation and interpreta-

tion phase. In order to make this conversion, vegetation samples must be collected at the
same time the phenology adjustment factor data is collected (described in Section
XI1.D.6 above). Store samples in paper bags in a dry place and weigh them periodically
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until a consistently low weight is obtained. Collect these samples by species at each
phenology stage for all major plant species in the inventory area. Recordation can be
expedited by marking the following items on the paper bag with a rubber stamp prior to
going to the field: plant species, date collected, elevation, phenology stage, green
weight, and dry weight. Record this date on Form 4412-28 (Illustration 34).

8. Comparison Area Data

To determine potential vegetation communities and production, it is necessary to iden-
tify and study comparison areas. This is also important for several other interpretations.

a. Site Potential Comparison Area. For many range sites the SCS has identified
natural plant communities (relic areas) which can be used to determine potential. To
substantiate existing data and to provide potential natural plant community data for
sites not already covered, additional comparison areas need to be identified. Locate
relatively natural, undisturbed comparison areas in order to develop potential plant
communities for the various sites in the inventory area. The natural plant commu-
nity of a site, in the absence of abnormal disturbances and physical site deteriora-
tion, will be approaching the climax community for that site. It is the total plant
community that is best adapted to the unique combination of environmental factors.
It should be the plant community that is in dynamic equilibrium with the environ-
ment. Such natural disturbances as drought, wild fires, native fauna grazing, and
insects are inherent in the development of any native plant community. Plant
communities protected from these natural influences for long periods do not always
typify the goal for a desirable plant community. (See Rangeland Reference Areas,
Society for Range Management, Range Science Series Number 3, March 1975).

(1) Selection. A site is recognized and described on the basis of soils and the
climax plant community which it is capable of supporting. However,
management’s goal is not necessarily to restore or maintain such a plant com-
munity. The goal may be to establish a somewhat altered plant community
which provides adequate soil and moisture conservation yet produces benefits
more useful to the objectives of the decisionmaker than the climax vegetation.

(2) Locating Comparison Areas. District personnel should be on a constant lookout
for riparian and terrestrial comparison areas. These areas should be identified,
their locations recorded on Form 4412-41, Documentation of Comparison
Areas, (Illustration 20), and studies as outlined below initiated or continued even
though inventories are scheduled some time in the future. Repeat studies to
substantiate data.

(3) Determining Comparison Areas. Use the following methods in determining the
natural plant community of a site:

(a) Evaluate vegetation and associated soils on areas that have been subjected to
minimal abnormal disturbances.

(b) Evaluate and interpret research data dealing with ecology, management, and
soils of plant communities.
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(c) Review early historical accounts and”botanical literature of the area.

~ (d) Check the SCS Range Data Systems (RDS) which provrdes much data
useful in identifying potential communities in many areas.

(e) Check potential sites for use as comparison areas which includes:
i .,Fenced exclosures.

ii. Fenced rights-of-way which have not been recently disturbedi Do not
use areas which receive additional moisture through runoff, from hlgh- -
way, or other unnatural arcas : '

iii. Portions of grazing allotments currently not used by lrvestock due to -
' lack of water, natural barriers, etc. - :

iv. Protected reserves e. g mllrtary reservatlons

V. 01d cemetenes

) Studymg Companson Areas Charactenstlcs ofa plant commumty obtamcd
_ from a single source are not likely to be conclusive. In evaluatmg plant infor-
_ mation, consideration must be given of such factors as drought Versus unusually
favorable years, effects of recent fire, excessive rodent concentrations, insect
‘damage, plant disease, and excessive soil removal or deposition by wind or
~ water. Every effort must be made to examine plant communities throughout the
area of occurrence on the site and at different seasons and during different years.
The initial description of a natural plant community should be considered as an
' approximation subject to modification as additional knowledge is gained.

. (a) Conduct all the mventory studles descnbed above on the companson area,
using the ‘prescribed procedurcs

(b) Take pictures of soil profiles and vegetation at each compaiison area.

‘(c) 'cheat studies, using the éVHVI procedures, from year-to-year to refine and -
. substantiate data. Collect primarily ground cover and production data in
these repeat studies.

(5) Protecting Comparison Areas. Make every effort to protect identified compari-
.son areas from future disturbances such as livestock grazing, mining, or other
surface disturbing activities.. The protection of these areas is necessary for
continuing studies. It may be appropriate to place a BLM protective withdrawal
on identified comparison areas. This can be accomplished under regulation 43

" CFR Subpart 6225, Withdrawal of Natural Areas. Document comparison areas

by completing Form 4412-41, Documentation of Comparison Areas, (Illustra-
tion 20). Assign a number to each comparison area. The number must consist
of the following: State, District, township, range, consecutive number within
the township and range.
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Supplemental Studies — SVIM

b. Watershed Comparison Areas. Data gathered during the course of the inventory
can be used to provided guidance in determining changes in erosion condition rating
(Soil Surface Factor [SSF] Rating) and ground cover. (See BLM Manual Section
7322.11B7 for additional guidance on selecting watershed comparison areas.)

Type of Areas. Data obtained in the following types of areas can be used for water-
shed comparison area purposes: degraded areas adjacent to water, trails, etc.;
mechanically treated areas, e.g., chaining, plowing, railing, etc., and chemically
treated areas.

9. Determining Erosion Condition Class

Soil Surface Factor (SSF) information must be completed for each site writeup area
sampled and recorded on the space provided on Form 4412-26, Transect Data Sheet,
(Illustration 23). Complete an SSF writeup for each SWA sampled, assessing the
erosion ratings of the surrounding area. (See Section XVI, Soil Surface Factor.) The
determination of SSF is made after the transect has been completed. In determining
SSF, it is necessary to evaluate the entire SWA and not localize the evaluation.

E. Forest Lands Inventory

Determine in the inventory plan if forestry data will be collected. Forest land mapping and
the completion of Form 4412-37, Photo Sample Record, (Illustration 35), should occur during
the mapping phase (Section XI.B). This form may be completed for all the inventory area, if
so desired.

1. Conducting Inventory

The minimum mapping size of forest types is usually 40 acres or larger. For purposes of
this inventory, a tree is defined as a woody plant having at least one well defined stem
and a more or less well-formed crown, capable of attaining a height of at least 8 feet.

2. Recording

The initial forestry data is recorded on Form 4412-37, Photo Sample Record, (Illustra-
tion 35). This allows entry of stand or SWA information on trees, shrubs, grasses, and
forbs. The use of this form for initial forestry input does not mean that other, more
detailed forms may not be used along with intensive forest and rangeland surveys. The
identified vegetation types may be used for preliminary typing, stratification, and
mapping.

F.  Wildlife Resources Field Inventory

Illustration 36 depicts the interrelationships between SVIM and wildlife resources inventories
(Integrated Habitat Inventory and Classification System, BLM Manual Section 6602; Big
Game Studies, and BLM Manual Section 6630; and Aquatic studies BLM Manual

Section 6670).
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1. Opportunistic Animal Sightings

Any svildlife observed during the inventory must be recorded on Form 4412-39, Wild-
life-Recreation Observation Report, (Illustration 37), for each SWA sampled. The

- Wildlife-Recreation Observation Report is given to the District wildlife biologist forany

followup action deemed appropriate. ' (Moré intensive sampling may be conducted later,

- . using Form 6602-1, Animal Species Occurrence by Habltat Type, Illustration 38 [BLM

Manual Section 6602].)

2. Special Habitat Features

-Durmg the inventory of a SWA, note special wildlife habitat features on aerial photo-
".graphs and quads and record them on Form 6602-2, Special Habitat Feature, (Illustratron

39, and refer to BLM Manual Section 6602). Features to be mapped will have been - -
determined during the pre-planning analysis and stated in the inventory plan. This will
identify areas which the wildlife biologist may want to investigate in detail at a later
date. Special habitat features may mclude sorl or vegetatlon units smaller than 6 acres
(Sectlon XIL.B.4). .

~

3. Riparian Areas

. Riparian areas are extremely important and, therefore, require special attention in the

SVIM procedures. Map and sample all riparian areas (existing and potential).

Recordmgs

a. - Vegetatwn Condition (shrub and tree characterrzatlon plot) of the rrpanan habltat

" must. be obtamed by usmg the SVIM

" -b. Tree Specws w1thm the npanan site must be recorded on Form 4412-27, We1ght

. Estimate and Vegetation Charactenzatlon (Section XI D3.c. (2) and Illustration 31).

' -4. Optlonal Data - Identifying Sagebrush’ Specms

Vanous sagebrush species have different palatab1llty Because of problems in identify-
ing different species, a key has been developed for sagebrush species. (ThlS key is
available from the Service Center D-460.) Use portable black light (flashhght type) to
assist in sagebrush species ldentrﬁcatron

G. Recreation Field Inventory

For each SWA sampled, use Form 4412- 39 Wildlife- Recreatlon Observation Report, (1llus-

- tration 37). Note the occurrence of recreation visitor use, incident, cultural features, or
significant natural history feature observed. Give this observation report to the District -
recreation specialist for any followup action deemed appropriate. ’
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Inventory Narrative Report

Upon completion of the field portion of the inventory, the party chief prepares a narrative
report. This must be a concise report covering the important items concerning the inventory.
One copy of the report is submitted to the State Director, and another retained in the perma-
nent District files for future reference purposes. The following items should be included:

L.

I

Description of inventory:

a. Field season,

b. Inventory party; and

c. Procedures.

Inventory activities:

a. Problems encountered and solutions,
b. Variations and modifications to inventory plan; and
c. Data gaps or probiems
Recommendations:

a. Additional data needed; and

b. Changes for future inventories.
Approval of inventory:

a, Party Chief;

b. Area Manager; and

c. District Manager.

Additional Required Data

In order to compile the soil-vegetation data, certain other data must be compiled and submit-
ted with the inventory to the Service Center Director (D212) for computer compilation:
These include:

1.

2.

150

Site Writeup Area Acres (by legal description), Form 4412-29 (Illustration 40).
Forage Requirement Data, Form 4412-31 (Illustration 41).
Livestock Use Data, Form 4412-32 (Illustration 42).

Phenology Adjustment Data, Form 4412-33 (Illustration 43). This is completed if
the District computes its own phenology adjustment factors.

Ecological Site Description, Form 4412-34 (Illustration 44).
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- Diet/Use Factor by Animal and Season, Form 4412-35 (Illustration 45).

Wildlife Use Data, Form 4412-36 ({llustration 46). .
. Suitability for Livestock Grazing, Form'4412"'40'(lllu‘strat10n 47). Thisis com- .

pleted after inventory data is compiled, and subnutted to the Servnce Center (D212)
prior to vegetauon allocation. -

-
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S U i

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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Equipment For Soil-Vegetation Inventory Method

Vegetation
Hoops for use in defining circular plots of desired size:

.96 sq. ft. = 41.7 inches circumference

1/10th guide or .096 sq. ft. = 13.2 inches circumference
1.92 sq. ft. = 59.0 inches circumference

1/10th guide or .192 sq. ft. = 18.64 inches circumference
4.8 sq. ft. = 93.2 inches circumference

1/10th guide or .48 sq. ft. = 29.5 inches circumference
9.6 sq. ft. = 131.8 inches circumference

Palo which extends to a length of 9.6 ft. with calibrations for .96, 1.92, 4.8 ft.

Accurate spring balances with 1 or 2 gram calibrations.
A 6 by 10-inch cloth sack or plastic bag.

Letter-size tatum holder, clipboard, or aluminum holder.
Supply of field forms.

An 11.7-foot fine cable or chain with a spike tied on one end for measuring
1/100-acre plots.

Clippers for clipping vegetation.

An 8-foot tape measure delineated in tenth’s.

Pocket stereoscope.

Orthophoto quads, aerial photos, USGS quads, and maps.

Abney level or Clinometer.

Rapidograph pen.

‘India ink.

Photo pricker.

Tally register.

Hand stapler.

Tentative plant species list and appropriate vegetation keys.
Plastic bags for plant collection.

Compass.

Cruiser vest for carrying equipment.




“Pick S _
- Acidity - Alkalinity (ph) kit - P.H. kit.

~ lllustration 19Page 2

'Soil Inventory

Aerial photo 1:24,000 to 1:12,000 topographic may (7 172 or 15") —if aerial photos
not available.

Tdmg spade (sharpshooter).

Soil auger - 2 3/4" diameter with extension handle and two auger heads (sand and -
standatd) :

Geologist’s rock hammer. J

Chisel-painted bar.

Hydrochloric acid solution - 10 percent solution.
10X hand lens. ' -

: Chnometer or Abney level ‘, , ' "j _ "1 o

. ‘Measuring tape - both metric and Enghsh umts

Knife - 4- to S-inch blade
Munsel soil color charts

Plastic bottle - 1/2pmttolquartsxze S A

. Marking pencils - for photo. Photography equipment for field photography

Office equipment - drafting tools (pens, lettering set, drafting and overlay paper,

~ rulers and french curves, and scales for measuring distance).

. Vehicles - 4-wheel drive for field inventory mounted with power probe; helicopter

for pre-inventory, tractor w/back-hoe.
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Documentatien ef Cezpawison’ Aveas

-

Porm 4412-41
(Jaky .1979)

Bureau of Land Management
. Standard Unit kecord
For - -
. Site Control Data
" Documeéntation of Comparison Areas

‘

Record Type

rs

State

District -

Township

Range !

Cmngarison Area

No.

00.'0014'
=,

obb.

11.

. Major plant species

MCUHEFIATIOS OF COMPARISON AREAS S

Name of area BLﬁQﬁ'EI[’ Cchﬁ -

T4, RAOW, swh, w:)iy See :21

Locat:l.on .
(Legal lfesctiption) 7 i S

Blm. e .

0unetéh1p of la.nd

290 =6\crg;> L
.Vegetat:lon community AﬁTRa H(—:S £ .,'. ) T

scs Raoge Site Name (1f named), and pumber b&vox wme_qux oalu
AHO0] . -

Size 'and dimensions of w’mparisdn area

Soils Tmncmic Onit

a. Soll »_profile

- — . 7,

Management or use past 50 yeats (ff known) Eﬁd‘,ﬁn Qﬁﬁﬂ W»- "<
MML&: ar ock sz:uﬁ i

" Type of area (exclosure, right of way, etc.)__&ﬂ‘ﬂjg@.{.{

Evidence of possible influences (e.g..'r.:odents. insects, disease, etc.)
NONE =

Altitude S50o Exposure Afi/ Slope /9 f?a
Ceneral description of area Lecuep up BedDeerT

pEEb‘K iU“J I3 I‘lu’es (l’r‘n\. (TN 194 -
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Boevmeacaticn of Ceaparicon Araso

14. Daoto coctobliched (4f provicuoly establichcd)

13. Vagetotion oczplimgs Vé’ [3

a. Hos vegetation beem oempled? ;1 £S5

b. Uhco amd by whot cethedo? S v vne 1979

c. Uhore are records vetained? _RAIO G YU Disteicc Opeice

16. Photographs:

a. Yhea?

b. Type of phkotoo? 3S ma_ colod

c. Wheve setatned? . BAG DGerT DO,
17. Geologic formatiom

18. 1o orea protected frem future d1sturbance? ves

a. If mot; vhot woedo to be dome to protect tho arco, both legally

ord phyoieally?:

Raport by CM@ Due '6\'4 Pata &/l s"/ 79

(Plazse f411 im oo mamy blambs oo poscible amd daclude a msp chowing

location of sres.)
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lllustration 21

-Ecological Site, Seral Stage (Condition Class),

. and Site Writeup Area Mapping

1. Delineate ecological sites (range sites, = FA

. woodland sites, or forest types). ) :

2. Divide range sites imto seral stages, \5/‘ |
. (condition classes) if more than one seral . ) / "

_stage (condition class) exists within a
range site. :

3. Further divide seral stages (conditfion
clagses) into present’ vegetation
communities if more than one vegetatior
community exists within the stage (class).

4. The smallest tielineati.on becomes a site.
writeup area (SWA). Place a SWA number
within ‘the SWA. - '

All SWA's that are in the same range site,
woodland site, or forest. type and present
vegetation community are placed in the
same stratum for sampling.

S. The mapping team must determine how the
vegetation transect 1s to be laid out on
the representative SWA's which are. to be
sampled. On the areal photograph .
‘depict the location of the tramsect. - :

6. The mapping team must ci'mplete the perti-
nent site control data items on Form

3213-26, Transect Data Sheet, (See"nlustraiion
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Soil Deacription Field Data

Form 4412-38

oty 1979) UNITED STATES
DEPARTHENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

SOIL DESCRIPTION

RECORD TYPE
STATE
DISTRICT
PLANNING UNIT
SOLL NUMBER

®

O

erppicl,

Plrd= -

Land Form UyIpL

FIELD DATA SOIL STATLS
ACTION (A=ADD, D=DELETE)
? — i Ib\ T"?‘\'
£3) HA__ELNE _SANDY ADPAM lnar\Jn ~4-13 Mlecmcm,w
(on MY SEFLETAL /0 LAE g5l X LIe CALCCHR THIDS
(9) (o £ WEST, as0 b, HOKTH of St CoR. Sé€2,Tid Riw
; ,';793_3_%__________________ _lciim 3" SYFE _61E

ALLUVI UM FREM. BAYIC. TCNEQRMS AND SEXIMENTA (13

relfef(M) dnvEL Drainage(19)vo €44 To8 e Atvans ST
Elevariolle g 0o | . Haig .LEL.-,-________,&.:’LM
Slope (&) % Moisturd2l Mels;Z  To G IMCHES .

Aspect (1 N 10° Root Distrib.| Evj i TANCAES 2 Clay

¥ Coarsc Fragments

@)

S o
Erosion LTGHT I
Permeability () AnopeRATE

% Coarser than V.F.S.

See gloosary of terns for land forn
descriptions.

GA) Concave, convex, single or complex.

@ Describe in terns of very poorly
draioed, poorly drained, somevhat
poorly drained, soderately well
draiped, well drained, etc., as
described in Soil Servey Manual —
Agriculture Handbook 18, Pages 170-172.

Class of salinity or alkalinity in
teTos of slight, moderate or otrong, if
applicable. .

Best estimate 1if topographic capo
are not available.

Depth at vhich a water table 1o
observed.

Defined in terms of clasgses. See
Soll Taxonomy -—— Agriculture Handbook
436, Pages 472-475.

Percent slope at site of

@ Indicote vhether soil io dry,
slightly colat, coiot or wet whan
exanined, and approxicate depth.

@ Direction the olope foceo and ito

Dzpth of the cajority of root .
penetration, (& fev fine roots at dopth
does not qualify).

@ To bo used oaly in the

cloooification of coil. VFS=Vory Pima

@ Clasc -of eroded sofla in torco of
oone, alightly, ooderately, oevaeraly or
very severely eroded.

@ Claos in terca of vary olow, olov,
d 1y slow, od , ood oly
rapid, rapid,or very ropid.

(17; Enter toros oo definod {n Soil

=-- Agricolture Handbook 436,
Pages 459-48L, and othor definitiomo ond
abbreviations for coil descriptions that
are appropriste for your State.

Additionnl data applicable for tha
20 pro!u..o. such ao pores, calcio
corbonate, clay filco, rooto, atce

- . %’_@Oontrol section average description.
Color Consistence
Horizon | Depth . TextureStrue-] _ Reac-{Boun-]
@ @ @ R &5 ture Dr :ébt tion |da
@) |@3] @ (D] 6D [ |ewnslpre]
35 . .
At |e-2 lioykez|ioynsalcenss| 1ier {sh | §r |7 1809 foa {,e 1%} Pearing
. A Y 3
Ba | 2% Loycel3ovRyul| &  |xeore |3k fr 122182 las |ic |70’
: . 35 2f
Cica | 9-20 1oyR2i2|j0¥L $/2) gL - h | €r 52|88 045 |im ;Mi
L, ‘ 1ss 27 fa¢ Sotl.
€1 Ca |2eo34 UoyR 6I30VK S/3l 950 | m v ppl3.6 185 lim {Tub
; se
Lery |3q-40 ibVI\’.f/LJgXA'H,/j,_ iy L A.,, L1 ¢ lrel Sy vf
Additional notes o
NSTRUCTIONS

@ Standard two-digit code from BLM Manual
Section 1265.

@

Sofl number assigred to the merfzc.
Status of the soil serfes name -
|(>¢):poud (P)‘ tentative (T) or cstablished

“A" when new data 15 entered; "D" when
oeries datd fo changed.

Sofl herien nace, typ2, and phase.
@ Year, oonth, and day.
@ Collectors laot mane.
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@Clauiucution at the fonolily

level.

Measured distance froo o known or
assumed section corner, range, and

towvnohip.

Mo dor overstory and understory

plants.

(“) ¥zan annual precipitation, ooil
teoperature ot 20 ceters ond cean cuo—

csr ooil teoperature.

(‘2> Ganera)' charoctarictico in tercs
of dlluviun, residmm, cslluviuo, atc.,
and tho kindo of rocko tha ooil is

foroing within.
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Transzct Data Sheet

{Ceatinzed froo front)

—nene.

118}
LEVEL OF TRRNSECT HIT
CANDPY 3

[
ITEA ELERENT

178

!

INSTRUCTIONS FOR RECORD TYPE V1

INSTRUCTIONS

Vo IE 3D
b o(2) BE 3579
i (3) OF 0003

(4) 1€ 0963
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.
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1
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RECORD TYPE: Preerinted on foro.

FORMAT CUBE: Preerinted on foro,

BLR ADAINISTRATIVE INIT: Enter Adoinistrative
State Code (alpha) and the District, Resource
Area, and Planning Unit nunbers,

ALLOTHENT:  Enter  Jdesionated RMAS  four
character nuaber,

PASTURE: Enter pasture nuabers blank if cnone.
ust be unique within Allotoent)

SITE YRITUP ARER: Euter SBA nunber,

TRANTECT: Enter Transect number.

CORPARISON AREA: 1f data is fron Cowparisen
Areq, enter "C% ctheruise leave blank.

DATE:  Enter Date of data  collection
“(YrsHo Dav).

ACTICN COLE: Enter ®A° to add nes data: °"D° to
delete existing data.

RECORDER: Enter Recordeds initials.

AERIAL  PHOTD:  Eoter Photo-ID or  Fap
Identifier, ’

GROUND COVER DATA: Record Dot Counts by PRasa)
Catesories,

HITS: Record total number of hits for each
tasal catesory (use section to left for dot
count taliv).{See PLH Hanua) Section 4412.14,
Ilusteation 38, for diasranatic sketches of
ster point data and recerding erocedures) Bhen
a hit is durlicated on a transect it can te
dot-counted rather than oakine a nev entry.
PLRNT LIST: Record other rlant species
cbserved but not encountered on pace transect.
SOIL FACTOR TTEMS: Eater a value for each iten
as determined for Site Mriteur RArea. This is
the recorded ratins fron the resuired soil
surface factor form, (See BLH Fanval Section
7322.118)

SOIL SIRFACE FACTOR TOTAL: Kecord SSF total,
This is an cptional entrvy iten.

LEVEL OF TRANSECT HITS: Enter appropriate
around cover and/or rlant svabol encountered
at each level, (See BLA Manus) Section 4412,14,
Iitustration 33, for diasracatic infarpation)
HITS: Recnrd total number of Hits, Use colin
to lett for Mt-foont tall,,

12345467990
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. Stratification Data And General Characteristics

Hllustration 24 Page 1

Forn #412-30
(June 1979}

U.S. DEPARTMENT- OF THE INTERIOR
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Stratification Data And General Characteristics

IKSTRUCTIONS FOR RECORD TVYPE

DATA
ITER ELEFENT

IKSTRUCTICNS

1) DE 3529
(2) DE 3579

(3) O 0003

(4) BE 3947

(5) DE &61&

(&) DE 730

(1 DE 3307
(8) DE 3308

(9) 0T B

110) DE 3526

(t1) [E 3904

RECORD TYPE: Preprinted on forn.
FORAAT COBE: Preerinted on foro.

BUH ADHINISTRATIVE URIT: Enter Adninistrative
State Code (aleha) and the District, Resource
frea.» and Plannina Unit numbers.

CLIBATIC ADSUSTHENT FACTOR: Enter climatic
adiustoent factor to be used to adiust
production data to an average vear. [f no
factor is entered, it will be assuned that no
clipatic adiustoent is needed.

DATE: Enter Date of data  collection
(Ye.Ho.Dav).

ACTION COTE: Enter °A" to add new datas "D° te
delete existing data,

Site Hriteup Area: Enter SHA number.

TRANSECT: Enter transect nunber,

% OF SEA: Enter percent of SHA which is within
the stratum. 1f the entire SHA is in the
stratun enter "1007 (Fractions of a percent
are not alloued)

EONLOGICAL SITE: Enter range or wnadland site
nunber according to the follouing example:
D34AOOIANUC
vhere D = Rajor Land Resource Resion

34 = Hajor Land Resource Area

A = Subarea (1f no subarea enter “X*)

001 = Consecutive Site Number
and ANIC = States in vhich range site is
correlated, e.9. Arizona. New Fexico, Utah,
and Colarado,

STRAN: Record a stratum nunber for each
entry.

HA L]
ITER ELERENT

INSTRUCTIONS

(12) BE (™43

(13) PE 305

(14) 0E 2704

(15) DE 2625

(14) [E 2874

(17) BE 4372

(13) DE M1%2

(193 (€ 449

ALLOTHEMT:  Enter designated RMAS  frure
character nusber.

PASTURE: Enter pasture number; bBlank if none
(fust be unigue vithin allotrent)

VEGETATICN SUB-TYFE: Enter stindard vegetatinn
sub-tvpe code.(See Forn 4412-30a for Proper
codes.)

CONDITION CLASS (Seral Stase): Enter initial
condition class assioned br capping tean. Code .
as folloys:

E - Excellent {Clipax) 74 to 100 1 of
potential

G ~ Good (Hish) 51 to 75 1 of potential
F - Fair (Hediun) 26 to S0 U of potential
F - Poor (Low) 0 to 25 % of potential

% SLOPE: Enter averase slope for the SHA in
nearest vhole percent.

SLOPE ASPECT: Enter averase slope aspect for
HA as follows:

N - North

K4 - Northwest
W~ West

Y - Saythgest
§ ~ South

3E - Southeast
E - East

NE - Northeast
F - Flat

LANIFORH: Enter landfore code for SHA, [See
Forn 4412-20a for proper Codes)

FHACES (F SOIL SERIES: Enter the ehases of
soil series from the State Soil Inventory
legend.
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lllustration 25 Page 1

~ Automatic Data Processmg (ADP) Codes for
Vegetation Types and Sub-Types

Form 4412-30a -
(July 1979
s UNITED STATES
DEPARTMENT OF THE INTERIOR
- BUREAU OF LAND MANAGEMENT
Automatic Data Processing (ADP) Codes for
o _Vegetation Types and Sub-Types
TYPE ; CODE NUMBERS . ‘ SUB-TYPE
1. GRASS . 1001 - ' SHORT GRASS
. 1002 ‘ * -~ MID GRASS
A L 1003 TALL GRASS.
' ‘2.‘GRASSLIKE4 2001 . '~ SEDGE
S W 2002 - . : RUSH
3. PERENNIAL FORBS 3001 * - PERENNIAL FORB
4. SHRUBS , - 4001 ) BLACK GREASEWOOD
o T 4002 , BAILEY’S GREASEWOOD
© 4011 * . -CREOSOTO BUSH
_ 4012 " TARBUSH N
ST T 4013 o BROOM DALEA
~ 4015 I WINTERFAT
Lo 4021 . - " MESQUITE
4031 ] SHADSCALE
4032 + - NUTTAL SALTBRUSH -
4033 - - MAT SALTBUSH ,
4034 _ . FOURWING SALTBUSH
4035 s - OTHER SALTBUSHES
4036 . - DESERT SALTBUSH ATPO
4037 " MIXED DESERT SHRUB
4041 : ; . BIG SAGEBRUSH
4042 ‘ : LOW SAGEBRUSH
4043 - BLACK SAGEBRUSH
4044 OTHER SAGEBRUSHES
4045 - RABBITBRUSH
4046 - - SAND SAGE"
4051 o CHAMISE
4052 , MANZANITA
4053 CEANOTHUS
4054 - SHINNERY OAK
4055 CHAPARRAL
4056 ~ MOUNTAIN MAHOGANY
4057 _ BITTERBRUSH
4058 : OAKBRUSH
4059 SERVICEBERRY
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lllustration 25 Page 2

Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

164

TYPE CODE NUMBERS

4. SHRUBS (CON.)

5. BROADLEAF TREES

6. CONIFER

4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
4999

5074
5075
5077
5079

5081
5082
5083
5084
5085
5086
5087
5088
5089
5999

6001
6002

6003
6004
6011

SUB-TYPE

MIXED MOUNTAIN SHRUB
BLACKBRUSH

CACTUS

JOSHUA TREE

YUCCA

WHITE THORN
PALOVERDE CERCI
BURSAGE FRDE-FRDU
CATCLAW

SOTOL

MARIOLA

SNAKEWEED

FRINGED SAGEBRUSH
CLUBMOSS

WILLOW

TURPENTINE BRUSH HALA
BURROWEED HATE
MORMAN TEA

SKUNK BUSH

"OCOTILLA
'SACAHUISTE

ALDER
OTHER SHRUBS

WILLOW

DESERT WILLOW
BIRCH-ALASKA

BALSAM POPLAR-
COTTONSEED

RED ALDER
POPLAR-BIRCH

ASPEN

CALIFORNIA BLACK OAK
COTTONWOOD

MAPLE

ORGON WHITE OAK
MADRONE

TAN OAK

OTHER BROADLEAF TREES

DOUGLAS FIR

DOUGLAS FIR-WESTERN
HEMLOCK

PORT ORFORD CEDAR
DOUGLAS FIR-WHITE FIR
PONDEROSA PINE




1

TYPE CODE NUMBERS

6. CONIFER (CON.). 6012
. -+ 6013

6014

: 6015
- 6021
6031

T 6032

- 6033

.. 6034 .

6035
6036

- 6037
6038

® &
6055
6056

6057

6058
© 6061

6071

- 6091

6092

. 6093
6094

6095

6096

6097
6088
6999

7. CRYTOGAMS 7001
7002

' ' 7003
o - 7004

6039 -

7999 .

lllustration 25 Page 3

Automatic Data Pro_c_essing (ADP) Codes for
Vegetation Types and Sub-Types

SUB-TYPE

JEFFREY PINE

PONDEROSA PINE-SUGA

“PINE-FIR  ° :

SUGAR PINE
INCENSE CEDAR
WESTERN WHITE PINE

- WHITE FIR
_. RED FIR

GRAND FIR ,
PACIFIC SILVER FIR
ENGLISHMANN SPRUCE
ENGLISHMANN SPRUCE-
SUBALPINE FIR

WHITE SPRUCE *

. BLUE SPRUCE

NOBLE FIR
WESTERN RED CEDAR
SITKA SPRUCE

 BLACK SPRUCE

MOUNTAIN HEMLOCK
WESTERN HEMLOCK

- . WESTERN LARCH

GRAND FIR-LARCH- .

" DOUGLAS FIR'

PONDEROSA PINE-LARCH-
DOUGLAS FIR _
LARCH TAMARACK-ALSKA
LODGEPOLE PINE
REDWOOD

COULTER PINE

DIGGER PINE-OAK
PINYON-JUNIPER
KNOBCONE PINE
BRISTLECONE PINE

'WHITEBARK PINE-

LIMBER PINE
PINYON
JUNIPER

OTHER CONIFER

LICHEN-MOSS
MOSS
LICHEN

FERN

OTHER
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lllustration 25 Page 4

Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

TYPE CODE NUMBERS SUB-TYPE
8. BARREN 8001 BADLAND
8002 BEACHES
8003 BLOWN-OUT LAND
8004 CINDER LAND
8005 DRY LAKE BED
8006 DUMPS
8007 DUNE LAND
8008 GULLIED LAND
8009 GYPSUM LAND
8010 LAVA FLOWS
8011 OIL-WASTE LAND
8012 PITS
8013 PLAYAS
8014 QUARRIES
8015 RIVERWASH
8016 ROCK OUTCROP
8017 RUBBLE LAND
8018 SALT FLATS
8019 SCORIA LAND
8020 SLICKENS
8021 SLICK SPOTS
8999 OTHER
9. ANNUAL GRASSES 9001 CHEATGRASS
9002 MEDUSAHEAD RYE
9003 RED BROME
9005 THREE-AWN
9006 SIX-WEEKS GRAMA
_ 9999 OTHER
10. ANNUAL FORBS 0001 FILAGREE
0002 HALOGETON

0999 OTHER
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‘ ’ FORM 4412-30B

lllustration 26 Page 1
 Standard Land-Form Codmg and Descnptlons

(JULY 1979)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

STANDARD LAND-FORM CODING AND DESCRIPTIONS
(FOR USE IN COMPLETING FORMS 4412-30 AND 4412:38)

Alluvial Fan: the fanlike deposit of astream where it issues from a gorge upon a plain

or of a-tributary stream near or at its junction with its main stream. (Webster) - -

. . Alluvial Plain:

LA level or gentiy sloping flatora slightly uvn'dl-rlatingv land surface resulting from

BAL

BFE
. BFI
BMR

BTT
- CAL

CAN

CES

‘_ DOM

extensive deposition of alluvial materials by running water: -(Webster)

2. A plain formed by lateral coalescence of alluv1al fans '

(a p1edmont alluvial plain). (Webster)

Badland(s): a reglon characterized by the intricate and sharp erosional sculpture of

" generally weak rocks usually forming nearly horizontal beds, generally developing

in decomposed granite, loess, or other soft material, lacking or having only scanty
vegetation, and consisting of steep, burrowed, or fantastrcally formed h111s labryin- .
thine dralnage and normally dry- watercourses Or arroyos: (Webster)

Basin Floor External: a basin ﬂoor which drarns into another area.

Basin Floor Internal: - a basin from which there is no out'vyard drainage.

Bog Marsh Ripar-ian

Butte: an isolated hill or a small mountain with steep or brecipito_us sides and a top
variously flat, rounded, or.pointed that may be residual mass isolated by erosion, a

volcanic cone, or an exposed volcanic neck; and that usually has-a smaller summit
area than a mesa. (Webster)

Caldera(s): a crater whose dlameter is many times that of the volcanic vent because

of the collapse or subsidence of the central part of a volcano or because of explosions

- of extraordinary violence. (Webster)

Canyon: adeep narrow valley with precipitous sides characteristic of regions where
downward cutting of the streams greatly exceeds weathering; Gorge. (Webster)

Cuesta: southwest; asloping plain especially with the upperend at the crestof a cliff;
a hill or ridge with a steep face on one side and gentle slope on the other. (Webster)

Dome a rounded mountaintop or vast mound of ice. (Webster)
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lllustration 26 Page 2

Standard Land-Form Coding and Descriptions (continued)

FPL

GCR

GMR

GOW

GTO

GUL

HBK

HIL

IPR

LCP

MSA

MTN

OLR

ORR

OSR

Flood Plain:
1. A flat or nearly flat surface that may be submerged by floodwaters. (Webster)

2. A plain built up or in the process of being built up by stream deposition.
(Webster)

Glacial Cirque
Glacial Morraine: the ridge-like accumulation of sediments deposited by a glacier.

Glacial Outwash: the stratified material deposited by streams of melt-water as it
flows away from a glacier.

Glacial Trough

Gully: a miniature valley or gorge worn in the earth originally by running water
through which water usually runs only after rains. (Webster)

Hogback: aridge of land formed by the outcropping edges of tilted strata; broadly,
aridge with a sharp summit and steeply sloping sides. (Webster)

Hill: anatural elevation of land of local area and well-defined outline; a more or less
rounded elevation as contrasted with a peaked or precipitous one. (Webster)

Intermittent Playa Riparian:

Karst

Lacustrine Plain: a flat or nearly flat surface.

Mesa: ausually isolated hill or mountain having abrupt or steeply sloping sides and
a level top that is composed of a resistant, nearly horizontal stratum of rock and is

usually greater in area than that of a butte; a small isolated plateau. (Webster)

Mountain and Deeply Dissected Plateaus: a steep elevation with a restricted summit
area projecting 1000 feet or more above the surrounding land surface. (Webster)

Lake Riparian
Reservoir Riparian

Stream Riparian
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IIIustratlon 26 Page 3

Standard Land-Form Codlng and Descriptions (concluded)

PED

PEP
PMT

PYA

. SBS

) SDL

SDN

Pediment: a broad, gently sloping bedr'ockysurface with low relief that s situated at

the foot of a much steeper mountain slope in an arid or semi-arid region; is usually _

covered with a thin veneer of alluvial gravel and sand and is an erosional surface in
contrast to a depositional piedmont plain. (Webster)‘ '

Peneplam or Plateau: an erosion surface of cons1derable area and slight relief also

called ndrump (Webster)
Piedmont: lying or formed at the base of mountain. (Webster)

Playa: an undrained desert basin that becomes at times a shallow lake on which

_evaporation may leave a deposit of slat or gypsum. W ebster)

Ridge a range of hills or mountains or the upper part of such a range an extended
elevatlon between valleys (Webster) . .

Subsidence: an area with su'bsidence from subsurface mining.

Saddle: a rldge connectmg two hlgher elevatlon a low ponnt in the crest lme of a

ridge. (W ebster)

Sand Dune: a hill or ridge of sand piled up by the wind commonly found along.

- shores, along somé river valleys, and generally where there is dry surface sand during

- SNK
'SRP
SUR

TRC

VAL .

WMR

some part of the year. (W ebster) ry

Smkhole A '

Scarp: a line of cliffs produced by faulting or erosions. Fault Scarp - chiff or
escarpment directly resulting from an uplift along one side of a fault. (Webster)

Sub-Riparian

Terrace; a level and drdinarily rather narrow plain, usually with a steep front -

bordering a river, a lake, or the sea; a topographic bench. (Webster)
Valley:

1. An elongate depression of the earth’s surface commonly situated between
ranges of hills or mountains and often comprising a drainage area.

2. An area of generally flat land extending many miles inland and drained or
watered by a large river and its tributary streams. (Webster)

Web Meadow Riparian
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Transect Layout

~.- Ao DE

TUE MAPPERS MuS7T DEUDE HOW TUE TRANSELT CAN BEST BE

LAID OUT TD OBTAIN A REUIABLE SAMPLE. SEVERAL OPTIONS ARE
AVAILABLE AND THUE TRANSECT DESIGN MUST BE DETERMINED
ON A CAbB'BY—CAbE BALS. IT 15 RECOMMENDED TUAT, WLERE
FEASIBLE,) THE TRANSELT BE LAID OUT ACROLE THE LKueear Ax)b
5(}452\7 IN OPTION I BELOW.. ‘

I. LAYING OUT mueacr ALROY THE Loub%f Axu‘: OF ewp..-

6TEP I» MEASURE TuE DISTANCE .
ALROSS TUE LONGEST AlH OF
SITE WRITEUP AREA- Nl FEBT- WITH
A UbGsH |* 24,000 HCALE (DRTHOPHOTD
QUADY) (&EE APPENDIL 10, GUIDE
O mar eaLes)

| 4[EP 2. DIVIDE TUE DISTANCE Meu.-utzab
BY 200 (TUE NUMBER OF POINTG IN
TUE STEP-POINT TRANSECT ). i
. 6TEP 2 DIVIDE TUE DISTANCE BETWEEN
POINTS BY TUE LEM6TH OF YouR PACE
(A PACE ¥ TWD 6TEPY) TO GET THE
NUMBER OF PACES BETWEEN POINP:.

6TEP 4, MEAGURE e COMPALS
PEARING OF THE .LIME ey .
PROTRACTION OFF THE oRTHOPHOTD
QUAD 02 ABRIAL PHOTD’

6TEP 6, PROCEED m_‘epxznuex POINT.

STEP & TAKE PHOTOGRAPH OF . Step )
THE 6ITE WRITEUP AREA—
ALONG THE TRANSELT : Step 2
UNE.

STEP 7, THE FIRAT POINT ¥ WUALF Btep >
THE NUMBER OF PACES -
CALCULATED IM STEP 3. PACE - Gtep 4
TO U POINT TO 3EGIM o

RECORDING.
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Transect Layout

ETEP By COMPLETE 20 PoINTS
OF TUE STEP -POINT TRANSELY]

P & PLALE TME WRIGHT - ESTIMATE/
CHARACTERIZATION HOOP OR PALO
AT TUE 20 PoiNT. CONDUCT
CUARACTERIZATIONS OF GRAGSES
AND FORB6G AND RECORD WEIGUTS
OF ALY SPROES,

STEP 10, DETERMING TUE CEMTER POy
OF TuE Yioo™ ARE ok 200™ ACRE
PLOT AND CONDUCLT SHRUS
CHARALTERIZATIONS AND COUNTS.

SIEP_llv REPEAT STEPS 0,%)0nd 1O
TO COMPLETE 200 POINTS TUE
STEP- POINT TRANGSECT AND 10 WEBIGMY-
ESTMATE CHARALTBRIZATION AND
'/100"™ o '200° Acze PLoTs.

SIEP 2., COMPLEIE SPBLIES LIST.

A0 STRINGERS W LEGS

MEASURE UP TUE CSNTER OF

TUE STRINGER FOR TME TOIRL

DISTANCE. TUE ONLY DIFFBRENCE

WiLL B2 TUE MEASURBMENT OF
2 CORPASS BEARINGS.

Esmple
B - RPumn TRANGELT
Ol COMPRSD BEARING

cx “[&°

Sep B -

Z compPass
BEARINGS
NEBDED
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lilustration 27 Page 3

" Tramsect Layout

II_ MORE TUAN ONE VE65TATION SolL. UNIT PER. GI'I'E WRITBUP AREA-

WIUERE MAPPERE UAVE DETERMINED THERE 15 Molza THAM
ONE VEGETATION -SolL UNIT” WITHIN A 6ITE WRITEUP AREA
THE VEGETATION mvsnmzx Pﬂ.oceeps AsS Fo'-l-ou&s

A DSDNCIVE GTRIP PATTERN DR

WHERE &6TRIPS ARE EASILY
DISCERNIBLE AT LEAST OME
TRANGECLT SHOULD BE PLALED
WITHIN BACL OF TUE )
VESETATION - S0IL. UNITS.
SUCH TRANGECLTS MUST BE -
MBCHAMICN.L‘( LOCATED AND
NOT RaNMDPomiy
LOCATED A5 bsacmseb R
IN I ABOVE. ms MAPPING
TEAM GHOULD LAY OuT" ‘
HOW THE TRANGECTS

SMOULD BE RUM.

TRANSECT 1. SAMPLES OM
VESETATION - SO)L. UNIT” AND
TRANSECT 2. sAmPLES THE
OTHER VEOGETATION -SOIL. UNITT

- PO ARE WITUIN SITB WRITEUP
AREA A-ol@ - -
TUE PERCENTAGE OF TUE &\TE
WRITBUP AREA MUST BE o
DETERMINED FoR. EACH TRANSELTT

.
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lllustration 27 Page 4

- Transect Layout

. INDISTINCT MOTTLED PATTERN

WHERE VEGETATION - SOIL UNI[S ARE NOT EASILY DISCERNIBLE

ON ABRIAL PHROTOGRAPHE TRANSECLT

LayoutustT BE A6

DESCRIBED IN I ABOVE. RECORDS MUST BE MADE CF
STEP-POINT AND WEIGHT - BSTIMATE /CHARACTERIZATION
DATA SEPARATELY BY VEGETATION -SoiL UMITS A5 THEY A

ENCOUNTERED. Titi6 PROCEDURE 5
FOLLOWING ENAMPLE:

SHown 1IN THE

REcoRDS BY VEOEPRTON -Sol. UNTS

A (TRANSECr 2)

STEP - POINT P
32-62 2
e - 124 56
1 - Zoo a 1o

J

8 (TRANSECT 1)

STEP- POINT PLOT
-3 ]

63-15 9.4

\26- e 18

THE PERLENTME OF THE SITE WRITEUP AREA MUST BE
DETEZMINED Fol BACH OF THE YEGETATION - S0IL UNITS.
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lllustration 27 Page 5

]]1: OTHER OPTIONS FOR. TRANSSLT LAYOUT ‘

USE THE GAME PROCEDURES AS SET FORTH IM
OPTION I EXLEPT TUE DITANCE AND GOMPASS
BEARING OF BALH TRANSECT LEG WILL. HAVE
To BE CALCULATED.

rd
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lllustration 28
|
|
\
|

Projected Hits With Obstructions

|

PROJECTED WIT
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Hustration 29

- Diégramntic Sketches of Step-Point

‘- Data and Recording Procedures
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llustration 30 Page 1 .

vesntnéiﬁﬁ'Cﬁaracterizal]ou Plot. Layout - Circular Plots

Y100 ocre plot

WEIGHT - ESTIMATE PLOT
96,192, 4.9,9.6, N.2 or 4.0

¢4 & hoop or palo

Pata on average availability,
phenologv and utili{zation are
obtained for-éach plant 8pecles
occurring within the weight-
estimate plot. ' .

CARCULOR PLOTS. .
oo Y200 aure plot - -
(8.3 . radius)

(1.7 & radive)

Data on age and form class
.are obtained for each grass
and forb plant of each species
and average height for each
plant species. ’

Data on age and form class for
each plant of each plant speccies,
the average height and ‘crown
diameter by plant specles are
obtained for the first five .
plants of each shrub and tree
species occurring within the
shrub and tree characterlzation
plot. The first five plants of
each species are determined
from a predetermined line
including those In the weight
estimate plot. Counts are

made of all remaining shrubs
and trces by species.
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lllustration 30 Page 2

Vegetatiog Characterization Plor Layout - Circular Plots

GR:iSSPS, FORBS, SMRUBS, AND TREES

DESCRIPTION
1 Bagin Growth
2 Vagetativo Stage
3 Doot Stago
& Poak Flowaring
s Seed Bipo
6 Hature
? Cormant
8 Regrowth
FORM CLASSES
CODE NO. DESCRIPTIOR
Groooeso Forbo Shrubs and Treeg
1 Rormal & Vigorouo Corml & Vigorous Norual & Vigorous
2 Dying Centor 1 1111111101111
3 Hollow Centar Porticn Dead or Dying Portion Desd or Dying
4 Clusp Edge I 11111
b Dead Deod Deed
&GE CLASSES DESCRIPTION
QOoDE XO. Graspcag Forbo  Traco Shrubs
S - Seedling Baoc leso than. 174" dlo. X X' Estoblished nev planto not
cure than 2 or 3 yoaro old
P - Pole Sapling ////71711111HIETITNNENE 11T S Oy
Y - Young Baco 1/6" to 1" dia. I I Intorcodiato ogo classed
between ccedling cnd caturo
H - Haturo Bane grester than 1™ dia. X X Saad producing age but not
. decodent
0: - 0ld i X NN
D - Docodent Cvor 252 of plont dood ) 4 ) 4 b:4
R - Daoprout WLt tetiniinier 11l //1 Established plents having

regrouth following crowa kill

ususlly caused by fire. Pully
recovared recprouts are clano-
1fied ln spproprisea ago cleso.

AVAILABILITY CLASSES: CRASSES, PORBS, SHAUBS -HD TREES
(innual Growth Caly)

CODE BO. DESCRIPTICR
A - Available 160 porcent available
P - Partialily Available 75 percent avoilable
R - Helf Availabie 50 parcent available
L - Limited Availability 29 percent available
U - Unavailable 0 percent available
UTILIZATION CLASSES: CRASSES, FORBS, SHRUBS, \ND TREES
CODE %0, DESCR1PTION
[} (4] Utilization of Curren: Years Urowth
L to. 70% "
r 21 - 40% e
3 41 - 602, "
4 6L - 302, -
3 91 -100%
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lllustration 31-Page 1

Weight Estimate and Vegetation Characterization . .

|4 _;_BA;A_-; A 3

Tora 4812-27

(dune 1979) : : :
' T RECRD WRE L L. .. e tiov2
U.S. DEPARTMENT OF THE INTERIOR AR o
~ CFORMAL (TLE . . . .. s @ e -

MM(‘LWW

SOIL-VEGETATION INVENTORY METHOD
. ALLOTMENY o . o v v v v w el ]

PRSTURE . . . e v v e n s 5 :0:d:
4 T SITE WRITEW WER (swd). . . . ) 1B ]
WEIGHT ESTIRMATE Pres L
‘ . TRANGECT MMBER . . . . . . . m oy
AND : : :
_ , : DATE (YYRDD) . . . . . . . . @ :2:2:€:6:1:5
JEGETATION CHARACTERIZATION - g A ' ,
o ACTION CCIE (AD) . . . . . . gy A

BU1 ADMIN WNIT SUDLRa/AD. () i L 02 H 8.0 2

YPLOT SILIES
H [fL“_::

TEES L oREs (o) (X 100 toru20 oW @«3' . @ &« 1@ s

| PLers 10 cuwm O C TERIZED 3.
Cg ?%‘ 1

GRASSES b FORBS (A1) 1% .96 4 192 it 480 X e (i1 :Z:"naoc omm_-é___‘_
P, : PeCity

WEIGHT "ESTIMATE DATA HVECETATION CHARACTERLLA

g us s e o ! Boan on auo @ e

24) ':

17
AVE ¢ ESTIMIED lElGlﬂ INGRAET 1D AVE  AVE CROWN For: - INUREEK  MOT

:lAﬁﬁmA

qu A__ 2 oido. e .

-_Q_&)).x___ B. 2> Oige _z e B
_,ﬁA_;_A__--_gé_ 3 Qis N ™
GARIR2 A2 @S iAo M
i PUTR. .A_ 2 Q_./o 10 il 1d1.0Mm

F‘LOT. o AVE
i PLANT SYNBOL .MIL PHEN UTIL: HT1 HT3 HI4 & HEIGHT  DIAM, CLASS (U\E.., [(ll UJJH Lm}'b C}Whﬂ:'

g G puTR oM o2y
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lustration 31 Page 2

HWeight Ectimate and Yegetotion Characterization

IHSTRUCTIONS

DATA
ITER ELERENT

FOR RECORD TYPE

INSTRUCTIONS

tn 0t 329
{2) Of 3579
(3) OE 0003
(4) DE 0968
{5) DE 3905
t4) DE 3507
(1) OF 398
(8} OE 6618
(9) DE 730
(10) DE 3514
(11) 0t 10

(i2)

{13 DE 312

(14) DE 2646
(15) 0f 3830

(1¢) BE 3712

(17) DE 2832

RECORD TYPE: Preprinted on foro.
FORRAT CODE: Preerinted on foro.
BLR ADAINISTRATIVE UNIT: Enter Adninistrative
State Code lalpha) and the District, Resource
Area, and Planning Unit nucbers.
ALLOTHENT:  Enter  designated
character nunber.

PASTURE: Enter pasture numberi blank if

RARS

four-

nones

Pust be unique uithin allotoentd

SITE HRITUP AREA: Enter SuA nuamber.
TRANGECT: Enter Transect number.
DATE:  Enter Date of data
{Yr,Ro.Dar),
ACTICH CODE: Enter "A° to add new datas "D° to
delete existins data.
TREES and SHRUBS: Check plot size for
and shrubs (1/100 acre or 1/200 acre).
GRASSES and FORBS: Check elot size (sa.
for srasses and fordbs.
PLOTS TO BE CLIPPED AND CHRRRCTERIZED: Circle
plots to be clipped and characterized (for
field use only),
PLOT MO.: Enter plot nucber froo chich wveight
estimate and cMracterization data is beins
collected.
PLANT SYRBOL: Enter SCS standard elant sychol,
AVAILABILITY: Enter averase availability by
plant species occuring in the elot. Code as
follous:

A - Available 100 1

P - Partially Available 75 X

H - Half Availadle S0 X

L - Lioited Availabitity 25 %

U - Unavailable O 1
PHEROLOGY: Enter averase phenolegy br  elant
species occuring in the plot. Code as follows:

1 - Begin Growth

2 - Vesetative Stase

3 - Boot Stase

4 - Peak Flowering

5 - Seed Rire

6 - Hature

7 - Dormant

8 - Resrouth
UTILIIATION:
plant species
follous:

collection

trees

ft.)

Enter averase utilization by
occuring in the plot. Code as

v?

0aATA

ITER ELERENT IHSTRUCTICNS

(18) OF 3522 CORAS PER RLOT: Record teisht in 9rans per
plant species for each heisht catesory as
£0llous:

HT1 - 0 10 ¥

HI2 - 3 to 4 1/2°

HI2 - 4 1/2 te 77

HI4 - OVER 7°
A niniouo of tuo plots per transect oust be
clipred and oeished. Enter the esticated
veisht for a1l plots, Enter and circle actual
clirped veight on the clipred plots.

{19) DE 2504 KEI(HT: Record averase heisht 1n feet and
tenths of feet for each species encountered in
elot,

(20) BE 3522 (RN DIRRETER: Record the averase croun
drameter 1n  feet and tenths of feet for cach
seeC1es encountered 1n plot.

(21) DE 3507 AGE CLASS: For each elant seecies record each
ase class encountered on plot. Use separate
Tines for each ase class, Codes are a¢
follous:

S - Seedling
Y - Young
A - Hature
D - Dacadent
0 - 01d (trees onlv)
P - Pole Saeling (trees onlv)
R - Reserout (shrubs only)
( See BLA Fanual Section 4412,  IMlustration
29, page 2,for detaited exelanation.)
(22) 0E 3503 FORA CLASS: Record foro class encountered con

(22) 1€ 3912

(28) UE 3L

plot for each species. Use separate lines for
each fora class. Codes are as tollous:

1 - Neroal and Vigorous

2 - Dving Center (srasses only)

3~ Hollow Center {srasses)

> Dead or dvins (forbs, shrubs, trees)

8 - Cluar Edse {orasses onlr)

% - Dead
NSHBER THARACTERIZED: Enter total nunber of
Plants characterized. Characterize al) arasces
and forbs, and 3 miniewe of Five chruds and
trees per spe1es. The balance ¢f  the shrube
and trees oithin the plot are counted and
recorded under 1ten (24). fot count coluon to
Teft may be wused te tally plant speclres
characterized.
NUMBER NOT CHARACTERIZED: Enter the nuxder of
shrebs  and  trees not characterized in excess
of the rive (haracterized. )
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Weight-Eastimate Plot Layout

lllustration 32
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Iilustration 33-Page 1

~

Sampling Precision and Probability-, o

The number of, plots required for a sufficient sample depends upon variation among plots,
confidence or probability level we wish to have in our data, and the precision with which we wish
to sample. Sampling with high precision with supreme confidence in the data requires a dlfferent_

number of sample plots than when we re satisfied with e1ther alower preclsmn or less confidence, -
or both. -

The formula forcalculating number of plots necessary to sample witha des1red pre01s1on and level )
of probablhty (conﬁdence) is as follows: |
s )2
N= [_‘S_]
{ px

‘Where:™ N=  number of plots necessary to sample within certain’ prescrlbed precision and
4 conﬁdence, :

¢

t = value which establishes the level of probability (confidence);

- s = standard deviation, a measure of variability;

o]
i

sampling precision (this value is expressed as a percentage.and varies
depending upon the sampling precision desired);

x = the mean or average of a group of values.

€69
t"

The value for “t” varies with the probability of confidence level chosen. The value of for
different confidence levels or probablhty is as follows based on asample of ten and twenty plots:

 Probability: . 50% 60% - 70% 80% 90% 95% 98% 99%

“”value: (10 plots) 0.70 088 110 138 183 226 282 325

“0 value (20 plots) 0.69 0.86 107 133 173 209 254 2.86

For example, choosing a probability or confidence level of 99 percent means we can be certain -
that 99 times out of a 100 our sample size will provide the precisionrequired; at a confidence level
of 95 percent, the odds are 19 to 1; at 80 percent, the odds are 8 out of 10; etc. :

The values for “s” and “x” are calculated from the sample of 10 plots which have been clipped
or estimated. '
The value for “p” may be 5, 10, 20, 25, etc. percent‘or some other percentage chosen. It is the
precision with Wthh we wish to sample.
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lllustration 33 Page 2

In a formula expressed thus:

N = [2.265)2
10x
We will sample with +10 percent of the population mean or average with 95 percent confidence
that the number of plots (N) sampled will provide this precision.

The calculation of “s” (standard deviation) is somewhat complex even with a good calculator and
seated at your desk in the office. Itis even more difficult in the field. An estimate of the value

€677

s” can be derived from the following table L,

I Source: Snedecor, George W. and William C. Cochran, 1974.

Statistical Methods. lowa State University Press, Ames, lowa 573 p.
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lllustration 33 Page 3

If Nisnear. . ' -~ Then S is roughly estimated by

this number . dividing the range in values by
5 2
10 3
o 25, 4
100 5

Examples of using the above formula for differesit confidence:levels and précision follow.
Assume 10 individual plots have been randomly selected along the transect line and total yield
of current years growth is cllpped or estimated and recorded as follows

- Plol(N) . : A Current Yield, gms
3 S A 64 R
R
6 - o _,  | o 60.“'
T 7L
s . e
10 : -4 ' | ' 54
: ' Total . - 563 grams

- Mean (X) =10 =56.3 grams

s=7143=28=9.3
3 3

(from table above for N=10)
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llustration 33 Page 4

Example 1: Sample within + 10 percent of the mean with 95 percent confidence.

~{226x9312_ [210)2_ _
N—(.10x56.3] B (5.63) (3.73)2 = 14 plots

Four additional plots are needed in addition to the 10 already clipped or estimated to sample with
the precision and confidence desired.

Example 2: Sample £ 5 percent of the mean with 99 percent confidence:

_{325x 9.3]2_{30.2)2_ ~
N_[.05x56.3J '(2.82] =(10.71)2 =115 plots

Considering money and manpower, it is probably impossible to sample with this precision and
confidence in most biological communities.

Example 3: Sample within + 10 percent of the mean with 90 percent confidence:

1.83x 93)2_(17.0)2
N = = = (3.02)2=9 pl
[.10 x 56.3] [5.63J (3.02)2 = 9 plots

The original 10-plot sample was adequate to sample with this precision and probability.

After sampling the estimated precision obtained can be calculated by solving for “p” in the
original formula as follows:

ts

P =vnx
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lllustration.33 Page 5

Using a hypdthetical example, assume the following yields were recorded from 10 plots:

‘Plot(N) . ' Current Yield, gms.
1 ' ' 12 ‘ |
2 ) ' o 89 -
3 . : L 43
s o
5 . o , 70
7 R
8 | o N 44
o 2

w0 Y |
Total . . '~ S 45T grams - -
Ve " Mean (i) :5‘1:15_7=45.7ng s
10

- §=89-12 =77 =25.7 grams
-3 3

- To sample this site within 1 10 percent 6f tﬁe mean with 95 percent confidence requires the
following number of plots: o ' ' S
[58.1]2_ ’

2.26x25.7|2 :
N={.10x457) ={457) =(127)" x=161plots
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lllustration 33 Page 6

It is determined that it is impractical to collect data from this many more plots. Ten additional

plots are sampled. The sampling precision for the total 20 plots is calculated as follows:

1st Sample 2nd Sample
Plot (N) Yield, gms. Plot Yield,gms.
1 12 11 59
2 89 12 32
3 43 13 27
4 19 14 66
5 70 15 41
6 52 16 54
7 38 17 77
8 44 18 20
9 29 19 55
10 61 20 47
Total 935 grams
Mean (%) 46.8 grams
89-12 77

Therefore:

2.09x19.2

209%x192

40.1

S= 4 =4 =19.2 grams

-~ “t” value for 20 plots = 2.09 at 95 pércent probability level.

P=vV20x46.8

4.47x46.8 = 209.2 =0.19 precision

The 20-plot sample actually provided an estimate within * 19 percent of the true mean with 95

percent confidence.
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lllustration 33 Page 7

An eXample calculation based upon a certain confidence level could bek'as follows:

Situation:

The preplanning analysis for the area has indicated serious resource problems in the area. The
decision maker has accepted the minimum sampling level as * 20 percent of the average

vegetation production with 80 percent confidence level. Therefore, the number of plots necessary
to meet this nummum level is calculated as follows:

1.38s} 2
N= 20x

An example follows based on data from 10 plots

Calculations:

Plot Yleld gmsl

74
16
S B b/

43

36

25 |
S 19
' Total - 537

Mean (x) = 53.7

127-16 111
s= 3 =3 =370

1.38x37.0]|2 [ 51.1)2
N=20x537) =|1074) =(4.76)2 =23 plots

Welght productlon must be determined from an additional 13 plots to obtain the mmlmum '
sampling intensity. ‘

191




lllustration 33 Page 8

Table of “T” Values
and
Determination of “S”

Number To Find “S” Probability (Confidence Level)
of Divide Range of 80 Percent 75 Percent
Plots Values By:
2 1.0 3.078 2.521
3 1.5 1.886 1.636
4 1.7 1.638 1.444
5 20 1.533 1.362
6 2.2 1.476 1.316
7 24 . 1.440 1.287
8 26 . 1415 1.267
9 2.8 : 1.397 1.252
10 3.0 1.383 1.241
11 3.1 1.372 1.233
12 3.1 1.363 1.226
13 32 1.346 1.219
14 32 1.350 1.214
15 33 1.345 1.210
16 34 1.341 1.207
17 : 35 1.337 1.204
18 35 1.333 : 1.201
19 36 1.330 : 1.198
20 ' 3.6 1.328 1.197
21 3.7 1.325 1.194
22 38 1.235 1.193
23 39 1.321 1.191
24 : 4.0 1.319 1.190
25 ‘ 4.0 1.218 1.189
26 4.1 1.316 1.187
27 4.1 1.315 1.186
28 4.1 1314 1.185
29 42 - 1.313 1.184
30 4.2 1.311 1.183
31 4.2 1.310 1.182
50 1.282 1.159
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Dry/Green'Weight Conversion Factor- Data
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Dry/Creen Weight Conversiom Factor Data

INSTRUCTI1 ONS FOR RECORD TYPE v oA

DATA
1TEM ELEMENT INSTRUCTIONS
(1) DE 3529 RECORD TYFE: Preprinted on form.
(2) DE 3579 FORMAT CODE: Preprinted on form.
(3) DE 0003 BLM ADMINISTRATIVE UNIT: Enter Administrative State Code
(alrpha) and the District, Resource Area, and Plannins
Unit numbers.
(4) DE 661282 DATE: Enter date of data collection (Yr.Mo.Dav).
(5) DE 7350 ACTION CODE: Enter "A" to add new datas “D" to delete
existine data.
(&) DE 2646 PLANT SYMBOL: Enter SCS standard rlant svymbel.
(7) DE 3712 PHENDLAOGY: Enter standard phenoaleoov bv pPlant species.
Code as follows:
i - Begin Growth
2 - Vesmetative Stase
3 — Boot Stase
4 - Peak Flowerins
5 — Seed Ripre
6 - Mature
7 — Dormant
8. - Regrowuth
(3) DE 2941 GREEN WEIGHT: Enter 9rams weished at time plant cliepped.
(%) DE 3546 7 AIR-DRY WEIGHT: Enter the percent air-dry weisht is of
areen weisht.
(10) DE 3942 DRY WEIGHT: Enter air drv weisht in srams of <clieped
material.
(11) DE 23533 PBASAL DIMENZIONS: Enter basal dimensions in feet and
thundredths of feet for srasses.
(12) DE 3524 CROWN DRIMENSIONS: Enter crown dimensions in  feet and
tenths of feet for forbs, shrubs, and trees.
(13) DE 2504 SPECIES AVERAGE HEIGHT: Enter heisht in feet and tenths
of feet for each sPecies.
DE 7212 AVERAGE LEADER LENITH: Enter averase leader lenath in

feet and tenths of feet (shrubts and trees).
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Photo Sauple Record
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Photo Sccple Rocord
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lliustration 35 Page 3

All of the required codes are found in the Forest Data Element Dictionary. -

The large dark number to the left or above the data element name.is-the item number, the four-
digit number following is the data element number which is the reference number in the data

" element dictionary. The “X” or spaces following or below the data items indicate the number of _'

eharacters~t11at must be filled in if data is recorded for that data element. .

Item 1.
~Item 2. ‘

Item 3 -

- Item 4..
- Item 5

_Item 6.
© Item 7.

Item 8.

1s umque w1thm a State.

Transaction Code (6196) - Indicates what action'is being taken with the current.
entry, i.e., new data, change, or correlation of old data, etc.

Type of Photo Record (5714) For SVIM thlS is always the stand (or site wnte -up
area) record.

Series (5711) - The three-digit number is used to control area data and for ed1t1ng

The numbers run consecutlvely from 001 t0999. They are assigned by the interpreter
who maintains a log of the numbers. The series number must change any time there
is a change in the following items: . STATE, DISTRICT, RESOURCE AREA,.
PLANNING UNIT, SURVEY UNIT, COUNTY, and PHOTO MISSION. They

" may change when there is a change in a SUBUNIT or PHOTO BLOCK. These

numbers are unique within an inventory unit..

- Inventory Unit (5708) - Record the three- digit number which-identifies the

inventory.unit. This may be'a whole State, Dlsmct or parts of Dlstncts This number

;

No of Lmes (5712) Record the total number of pomts 1nterpreted w1thm each
series. Thls number must equal the number of lines filled out in ‘the body of the
record. ”

- State Admlmstratlon (0004) Record the two-character alpha code for the State
. that administers the inventory un1t

'DlStl‘lCt (0543) Record the tWO-dlglt code. See data element number 0543 in the

Data Dictionary. Record only the numeric portion of the code. . . -

Rwource Area (0418) - Record the last two digits of the code shown in the Data

‘Element Dictionary.
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Item 9.

Item 10.
Item 11.

Item 12.

Item 13.

Item 14.

Item 15.

Item 16.

Item 17.

Item 18.

Item 19.

Planning Unit (1075) - Record the last two digits of the code shown in the Data
Element Dictionary.

Subunit (5707) - If subunits or compartments (or block) record the four-digit
identification number; otherwise leave blank.

Master Unit (5891) - Record the two-digit code for identification of master units in
western Oregon. Other States leave blank.

Survey Unit (5892) - Record the two-digit code. This code is used to identify United
States Forest Service survey units to coordinate the flow inventory information
between the Bureau and the Forest Service.

State, Geographic (0690) - Record the two-character alpha code. The geographic
State in which the data is being recorded, as opposed to the administrative State. For
example, data on a SWA or stand located in eastern Washington State which falls in
the geographic State of Washington and administrative State of Oregon.

County (0546) - Enter the three-digit code for the county, borough, parish, etc. (See
the Data Element Dictionary.)

Universal Transverse Merecator (UTM) Zone (7515) - Record the two-digit code
which is found in the lower left corner of the 7-1/2 min. quad maps.

Sustained Yield Unit (5705) - Record two-digit code (all new codes are assigned by
the Denver Service Center). This code is used to tie the extensive forest inventories
to other inventories. Leave blank if the area is not in a sustained yield unit.

Date (6630) - Record a six-digit number of which the first two are the last two digits
of the year, the next two are the month, and the last two are the day the data was
recorded.

Interpreter (5709) - Record the first initial and last name and code of the photo
interpreter who does the photo interpretation. The field uses the codes assigned to
each interpreter. This number is unique within an inventory unit.

BLM Forest Owner (5903) - Record the one-digit code that indicates the type of
BL.M ownership. An entry required only in Oregon. Other States may leave blank.
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Item 20.

Item 21.

Item 22.

) Item 23.

Remarks- Record any pertinentinformationsuch as problems, etc. Page__of .
Enter page number of series and the total number of pages in that series.

- Edit - Enter initials of supervisor giving final edit to the Photo Sample Record.

Photo Identification (5713)
Photo Symbol XXXXX .
Record the appropriate contract symbol (five- dlgrt code) as designated in the photo .
contract. This symbol may be found in the upper right-hand or left-hand corner of
the photograph and may be alphanumeric. Right justify coding if necessary. If all
photos within the same unit contain the same symbol, this item may be written down
only once per sheet. Draw arfow down column. : : :
Roll Number: xx -

Record the roll number as defined in the photo contract - this may be alphanumeric-
Note: Some BLM and other photography do not have roll numbers but have flight

_line numbers instead.

Example: 1 EMK 73-3-81. The “3” is the roll number. This number will be
recorded as a two digit code, 03.
2 COL 78-21-08. The “21”is a flight line number treat it the same way
' ~as roll number, Le., 21. :
Photo Number XXXX.
Each photo has its own separate photo number or identification. This is the third set
of numbers or letters in the top right-hand comer. They are coded as a four—drgrt

codes. Example EMK 74-3-81, coded 0081.

Point Number XX ‘ -
The numberlng system is based on the photo grld Number the grid from top to
bottom’ or from left to rlght, as shown in the examples below:

~

ID - 1:15840 = ID - 1:20000 y
0. 04.- 07. 10 =01. © 02. 03. 04  05.
:02. 05. 08. 11.. ~ . -:06. 07. 08  09. ~ 10.:

:03.  06. 09. 12.: A1, 12, 13. - 14. 15.:
- :16.  17. 18. 19.  20.

In using this system, points falling on BLM land must be numbered on the photo and
then transferred to the master set of maps. They must be numbered identically on the

map. This item may be left blank on SVIM and stand surveys.
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Item 24.

Item 25.

Stand Number (5921) or SWA Number (3507) - Each stand or site write-up area
is assigned a unique four-character number. This number is held unique within a
planning unit. The area is a plant community possessing sufficient uniformity in
relation to composition, special arrangement, and/or condition to be distinguishable
from adjacent communities. Site write-up areas are mapped within a range site or
areas which are similar in growth potential. A log must be maintained for stand or

site write-up area numbers. These numbers must not be duplicated within a planning
unit.

Photo Interpretation

Photo Land Use (6101) - Record a two-digit code. This is the first interpretation step
to determine the primary land-use class. The major categories are Forest Land and
Nonforest Land. These classes are subdivided into major type classes as determined
by administrative and biological needs.

The categories are:
Forest Land
codes
20-29 Even age stands
30-39 Two-story stands
40-49 Nonproductive forest land
Nonforest Land
60-69 Nonforest land
91-92 Water

Forest Land - Land at least 16.7 percent stocked (or 10 percent crown closure) by
forest trees of any size, or formerly having such tree cover, and not currently
developed for nonforest use. Includes chaparral areas in the west and afforested
areas. The minimum are for classification of forest land or subclasses of forest land
is 1 acre. Roadside, streamside, and shelterbelt strips of timber must have a crown
width at least 120 feet wide to qualify as forest land. (Crown width is defined as
distance from one crown edge to another and differs for stringers and openings.)

Unimproved roads'and intermittent water (fluctuating stock dams and reservoirs)
trails, streams, and clearings in forest areas must be classed as forest if less than 120
feet in width of 1 acre in size.

1/

Improved roads are those maintained for continuing use and with at least a 30 foot right-of-way. Also,

includes entire right-of-way of operating railroads—classed nonforest.
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Forest land is dividéi into productive and nonproductive strata.

Productive Forest Land (PFL) (Code 20 and 30 series) Forest land (1 acre in size

or greater) which is producing, or is capable of producing, crops of industrial wood.
- This includes areas suitable for management to grow crops of industrial wood,
generally of a site quality capable of producing in excess of 20 cubic feet/acre of
annual growth or in excess of 3000 board feet (scribner net) volume/acre. -This -
includes volume from saw logs and pulpwood (but excludes fuelwood).and also
includes both accessible and inaccessible areas and both operable and currently -
inoperable stands. Generalization - any stand over 40 feet height is occupying PFL.
Data obtained from photo measurements of height, crown diameter, crown density;
and/or volume will be the primary means of subdividing productive forest lands into -
sampling strata. Nonproductive cover type occupying productive forest land takes
" the acre PFL strata and cllmax forest type
: NonproductiVe Forest Land (NPFL) (Code 40 series)- Forest land-incapable of -
yielding 20.cubic feet per acre per year or 2000 cubic feet in 100 years because of
adverse site conditions, or land unsuitable for mahagement because of steepness and
rockiness, or because of adverse location or critical watershed aspects of the site.
This includes: " sterile or poorly drained forest land which produces stunted and
deformed trees; subalpine forests at the upper limits of tree growth; steep rocky areas
with cliffs, ledges, and talus slopes and forest land capable of producing only
noncommercial tree species.
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Nonforest (N.F.) (Code 60 series) This is land that has never supported forests and
lands formerly forested where forest use is precluded by development for “nonforest”
uses, such as crops, improved pasture, residential areas, and city peaks. This also
includes improved roads adjoining right-of-ways, powerline clearings, and certain
areas of water classified by the Bureau of Census as Land. Unimproved roads,
streams canals, and nonforest strips in forest areas must be more than 120 feet wide
(crown width) and clearings in forest areas, beaver dams, and stock ponds must be
more than 1 acre in size to qualify-as nonforest land. Areas of water less than 40 acres
in size or less than 1/8 mile in width must also be classified as nonforest. Areas of
water larger than these are excluded from the gross area of the inventory unit (code
90 series). The area surrounding and including each point must be studied to
determine which land-use class it best fits. If the point falls into a nonforest or
nonproductive type i.e., an acre in size or greater, it must be classed as that type. If
the point falls in an area smaller than 1 acre in size, it must be classed as the type
immediately surrounding the point. To classify as productive, the type within which
the plot falls must be at least 1 acre in size. Use the examples below to determine
which class the point falls in.
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‘ ~ Items 26, 27, 28. : : '
1. Ifphoto land-use (Item 25) is coded as barren then enter the type of barren under the
vegetation type and subtype 26A. Leave 26B- D 27, and 28 blank.

2. If photo land-use (Item 25) is coded as forest land, then Item 26 must be completely
filled out. Ifthe forest crown density is less than 85 percent, then entries may be made
in Items 27 and/or 28 if these types of vegetation are present.’

3..If photo land-use (Item 25) is coded as shrubs, record all of Item_25. " There may be
entries under Trees if areas with less than 10 percent crown density are important or
- if grasses and forbs are present in sufficient quantity to be recorded.”

4. If photo land -use (Item 25) is coded as grasslands, cryptogams or forks, then Items
* 26 (Trees) and 27 (Shrubs) may be left blank if trees or shrubs are not present in
sufficient quantity.Y

L

’ ' "I The quantity of vegetation needed fora required entry must be listed during the pre-planning analysis.
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Item 26.

A.

Item 27.

A.

Trees

VYegetation Type and Subtype (2706) - If photo land-use is Forest Land (20, 30, or
40 series), then a vegetation type and subtype must be entered from the five or six
thousand series (Forest Type).

If photo land-use is in the 30-39 group, then Density (B), Average Crown Diameter
(C) and Average Height (D) must be recorded on the part of the two-story stand to
be featured when the stand is put under intensive management. Recognition of the
principle story requires considerable field experience and the interpreter will have
to use his own judgment and experience to interpret multi-storied stand. In general,
the overstory should be recognized as the dominant feature if it contains 40 percent
or more crown density regardless of the density of the understory. (Understory trees
are generally destroyed during harvesting operations when the overstory is medium-
stocked or better.) Feature the understory in two-storied stands which have a very
poorly stocked (5 to 20 percent) overstory.

Crown Density (6510) - Record the percent of crown cover on the plot, stand, or
SWA. This may be recorded in 1 percent increments. If the area is in nonstocked
forest land, record 00. In the case of two-story stands, record the density of the stand
to be managed.

Average Crown Diameter (6009) - Record the average crown diameter to nearest
foot. In two-story or all-age stands, record the crown diameter of the stand to be
featured when the stand is put under intensive management.

Average Height (5799) - Record the average height of the dominant trees in whole
feet of the stand to be featured in management.

Shrubs

Vegetation Type and Subtype (2706) - Record the dominant shrub type and
subtype. If the species group is not listed in the data element dictionary, record the
code for other shrubs. If the species cannot be identified, record 4000. If photo land-
use is entered as brushland, then there must be an entry on this item.

Crown Density (6510) - Record the crown cover of the shrubs. The density may be
recorded in 1 increment.
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D.

Item 28.

W

A.

Item 29.

Item 30.

Item 31.

Item 32.

Average Crown Diameter (3522) - Record the average crown drameter of subtype
listed under “A” to the nearest foot

Average Height (5799) - Record the average height of the dominant shrubs.
4 :

Grass and Forbs

Vegetation Type and Subtype (2706) - Record the predominant type or suhtype_
from the perennial forbs, grass, annual forbs, annual grasses, grasslike, or cryptog-

- ams. If photo land-use is recorded as grassland, there must be an entry.

~ Crown Densrty (6510) - Record the percent of crown cover in the plot, stand or site

write- -up area. This may be recorded in 1 percent increments.

Average Crown Diameter (3522) The crown diameter of bunch grasses can be
recorded. Many other specres have no crown visible. In thls case leave the field
blank. :

" Average Height (3504) - Record the average height of the predominant vegetative

type and subtype recorded in “A” above. This may be recorded intenths of feet The

-tallest may be 9.9 feet.

Landform (5132) - This is a description of a physical feature on the earth s surface
which would best describe the location of the stand or site wrrte -up area. (See Form
4412- 30a) S

Aspect - Azimuth (3515) - Record the azimuth to the nearest degree. On a stand or
site write-up area, the aspect is along a hne through the stand center on the longest
axis of the slope.

Slope Percentage (3874) - The slope estimation is Vbased upon a line tlrrongh the
stand or site write-up area center on the longest axis of the SLOPE. ‘

If the stand is located at a slope break an average slope estrmatron is determined for
the two slopes

Slope percentages are obtained from computing the distance and elevational rise as
indicated in large scale topographic maps, or by the use of a parallax wedge on aerral
photos

Physiographic Class (5747) - This is the position on the landscape which the
majority of stand or site write-up area occupies.
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Item 33.

Item 34.

Item 35.

Item 36.

Item 37.

Item 38.

Item 39.

Elevation (0431) - Record the average elevation of the stand or point from the
contour lines on USGS topographic maps. Use a three-digit code indicating
elevation to the nearest 100 feet. Example: Stand falls on 5340 contour - Record 053.
Enter for all stands.

Past Treatment (5834) - Record the most recent event on the stand or sample point.
This data may be recorded from photos, timber or range atlas, or fire maps.

Restrictions (6106 and 6107) - Record for all land classes. Land-use restrictions

must be compiled from two sources by the Districts: (1) administrative restrictions
currently in effect and, (2) multiple use restrictions as determined by following the
processes described in BLM Manual Section 1605, Unit Resource Analysis, and
1608, Management Framework Plans. Cutoff date for restrictions is December 31
of the year immediately preceding the commencement of the photo interpretation
phase of the inventory.

Land-use restrictions are coded as a two-digit code, the first digit representing the
type of restriction (6106), and the second digit the amount of restriction (6107). If
there are no restrictions, leave columns blank.

(Reserved)

Soil Unit (4683) - Record the four-digit code representing the soil sertes (see BLM
Manual Section 7312.13E on how to develop codes). All codes must be cleared
through the Service Center Director (D-460).

SWA or Stand Acres (6520) - Record the acreage of all stands to the nearest acre.
Stands or site write-up area as small as a 1 acre may be recorded.

Universal Transverse Mercator (UTM) Coordinate (7515) - Record the point
location or center of the stand or site write-up area to the nearest 10 meters. The
designation of a point always follow the rule, read RIGHT and UP.

206




lllustration- 35 Page 13

B:ample_: , )
| 4336000m. N
q -x.
. - _ 4335000m. N
| T T T T T T T ‘ .
© 272000 F - 273000m.F

_Point X is located in f_he-grid square 272,400m.E. and
4,335.500m.N.. ‘Location-is to the nearest 100 meters.

To get to thé nearest 10 meters, the l0-meter square is
further subdivided and point X:is located 272,430m.E. and
433,554m.M. - This would be recorded on the form as 272,430 -
under Item 39A Easterly and 4,335,540 unit item 39B Northerly.

Enlargement of 100-meter grid square:

4335500m. N |

4335400m.\

2/2400m.F - ' 272500m.E
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Item 40,

Map Quad Code (5718) - The modified Texas Code Index Number is assigned by
utilizing the whole degree designation of first the latitude and then the longitude of
the southeast corner of the 1-degree area in which any may lie. The 1-degree
quadrangle is then sectioned into four 30-minute quadrangles that are numbered in
a clockwise fashion, from 1 to 4, beginning with the southeast quadrant. The 30-
minute quadrangles are then quartered to form four 15-minutes which are likewise
numbered in a clockwise fashion, beginning in the southeast quadrant. Lastly, the
15-minute quadrangles are then divided into 7-1/2-minute quadrangles, designated
in the same clockwise fashion beginning with number 1 for the southeast quadrangle.
A 1-degree quadrangle is thus subdivided into 64 parts which are easily and quickly
identified by assigning the numbers as described 40A. Thus, for the 1-degree
quadrangle whose southeast corner lies at latitude 39°00°00" and longitude 11900°00",
the first five digits of the Code Number (A) would be 39119. After recording the
latitude and longitude coordinates as the first five digits of a Code Index Number, the
number designating the 30-minute, 15-minute,. and 7-1/2-minute quadrangle in
which a particular map is located is then shown. For maps covering a 15-minute
quadrangle, a 0 (zero) is assigned to the last digit (representing the 7-1/2-minute
quadrangle designation). Likewise, if amap covers a 30-minute quadrangle, two 0"s
(zeros) are assigned (one each for the 15-minute and 7-1/2-minute quadrangles
thereby identified).

Referring to Figure 1 and carefully reading this explanation will enable the reader to
understand and use the Modified Texas Code Index Number for any standard
topographic map.
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Map Type (5721) - Enter a one character code for the type of map.

CODE

O ORTHOPHOTO MAP is a corrected areal photograph which may have physical or
topographic features drafted on.

P PLANIMETRIC MAP is a map that presents the horizontal positions only for the
natural or cultural features represented. (American Geological Institute.)

Q@ ORTHOPHOTO QUAD is a photo map without contours or other features drafted
on the map.

T TOPOGRAPHIC MAP is a representation on paper that is designed to portray
certain selected features of a section of the earth’s surface plotted on some form of
projection and to a certain scale, that primarily depicts the relief of the county mapped
but shows also its drainage and cultural features, and that delineates all features in true
latitude and longitude and then fixes all parts in a rigidly correct relative position
(Beaman).

Item 41. Owner Code (5895) - Enter the three-digit code for the owner of the land.
Item 42. (Reserved)
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Relationship Betveen Soil-Vegetation Inventoxv ‘
thnd and Hudlife Habitat Inventory

0 svm
O wildlife Habitat
Inventory

Preplanning Analysis

. Determine methods and "..-v
intensity needed and
- prepare inventory plan.

. - Pre:l.nv.eﬁ‘tor)v' .Procedures
e : / 4

Maps,. aerial photos,
training, etc. )

SWA delineation, feature ’
.. mapping,and stratification.
(See note.)

.-

T L Data Collection’

Vegetation, soils, land-
form,and opt:lonal data .
collection. :

See additional
wildiife methods in
BLM Manual Sections

O L P
6602 and 6630. - \ Interpretat‘iy :

SVIM data eniry into
ADP’ ’ ’

4

Habitat Condition
interpretation for
URA, HMP, etc.

Note: Site Writeup Area = Habitat Site (same site writeup number)

Strata S Standard Habitat Site
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Tildlife-Rocreation Oboervation Report

FORM 4412-39
(Juiy 1979)
YILDLIFE-RECREATION OBSERVATION REPORT, )
ALLoTEST Mo, _H 01 RECORDER __J .
SvA MMBER __A ~0 10D AERIAL PHOTO ¥O._ —1-a17
PATE ___ 795 -0Qb6-vZ VEGETATION SUS-TYPE __ Q%)
CTIME 10 -06_AM
YILDLIFE OBSERVATION
SPECIES USE COMENTS
Mure OQeer FEeOW G CRSeEWED 13 Hero
Coyote Symw NG DEER
RECREATION OBSERVATION
TYPE USE COMMENTS
ORV MovoRcycLE CoNCENTIIAIEQ WUSE on
TRAWS Two BWILLS SomE rlEScudcs
DOMACE
Huatw 6 SMAL G AME Twe AABET Huanias
vtk D&
CULTURAL OBSERVATION
TYPE USE COMMENTS
- p ) A j . AEMANS & f Motk
e Ruwaws CNE CWELWIAG WE -«
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Special Habitat Feature

lteras
(2), @),
@

(s)

©)

)

w

GENERAL INSTRUCTIONS

1. Wildlife biolagist campletes all eatries while in the field.

2. C 15

d forms (66021, 1la, and 2) and

all
ﬂlo in oppropriate Di.ntrict Office olong with other related

SPECIFIC INSTRUCTIONS
(lters not listed are self-explanatory)

Enter otondard two-digit codos from BLM Manuol
Saction 1265.

Sita Writaup Numbor — Enter firot lotter ‘of the laot
noma of rocorder ond three numbors indicoting, con-
socutively, the number of haobitot sites in the plonning
unit.

Dota — Eater dote invontary io conducted; record as
yaor, month, doy.

Mabitat Site Noma — Enter cede for habitat oite af-
focted by opacial lantm. connioting of abbrevintion
for d and plont  speci (six
spaces cach), and throe-letter lond form codz. Refer
to BLI Monuo! Sacticn 4411 for plant nymbols ond
BLM Manual Saction 6602 for land form-codao.

3Spociol Habitot Footure Codo — Enter code from tha
following ligt:

A. Notural Spocinl Foaturos

A01 — Avalanche-8lids Arca
AQ2 -~ Cave

A03 = Cova, Ico

AD4 — Cove, Lava

A0S — Cutt

A0S -~ Cone, Volcanic

A07 — Dike, Volcanic

A08 ~ Dune, Sand

A09 - Inooct Mounds

A10 = Owerhang

All — Salting Areo

Al12 ~ Seop

Al13 = Cold Springn

Al4 — Sink Holo

AlS — Sang-ar Group of Sango
Al16 —~ Talus, Slopo

A1?7 — Tolus, Field

Al8 — Uollow, Elk

Al19 — Uaterfall

A20 - Taste Lond

A2l — 1slond (too small for babitat type)
A22 — Log Jam

A23 — Down Timber

A24 -~ Bluff

A2S ~ Bzaver Dom

A26 — Muskrat Houge

A27 ~ Catorocto (strecm)
AZ8 - Barren Londn

A29 ~ Hot Springs

A30 — Blowaouts

A3l ~ Mudflow

A32 — Temporary Pond

A33 —~ Small Natural Ponds
A ~ A99 (Reserved)
Man-}ode Special Features
B0l — Bridge

B02 — Fence

BU3 — Underposs

BO4 — Salting Arca

BOS — Goose Nestirg Platforms
BO6 — Artificial Nesting Boxes
B0?7 — Small Seedings

BO§ — Buffer Strip

B09 — Building

B10 — Bird Ramp

B1! — Berm

B12 ~ Culvert

B13 — Dock

B14 — Dredged Area

Bi1S — Exclosure, Study Area

ltems

Columms
(0), (d),
(a)

(®), (),
(a), (D

®) (&)

() (D

(h)

B16 — Fish Migration Barrier (Man-Caused)
B17 —~ Gauging Station, Uater

B18 -- Mining Activity

B19 — Poles (Electrical and Telepbone)
B20 — Perches

B21 — Road

B22 — Troit

B23 ~ Stream {mprovement Stmclure
B24 ~ Railroad

B25 — Streom Cronsing

B26 — Shelter (Ovemnight)

B27 ~ Recreation Area

B28 — Feeding Stotion

B29 — Fire Breck

B30 — Seismographic Trail

B31 - Oil Sump Pit

B32 — Vindmill

B33 -~ Irngation Diversion and Diteh
B34 — Woter Gap

B35 — Stock Tator Toaks and Ponds
B36 — Corrol ond Loading Chuto
B37 - Antificial Uildlifa Uotero

B38 — BS9 (Reserved)

{10)-(14) (See BLM Manual Section 6602.)

Spocias - Enter code, connisting of first two lettors
of generic and specien names.

Use the [ollowing two-lotter season -of use cedes
to preceed the codeo for genernl and opecific use:

SP Spring SF Summer/Foll
SU Summer FU Foll/Uinter
FA Fall US Uinter/Spring
Y1 Uinter YL Yeor-Long

SS Spring/Summer

Genaral Use ~ Enter four-letter cadep, recording the
first two letters for seanon of use, then the loot
two from the following:

BD Breeding (mainly courtsbip, e.g.. booming,
strutiing, rutting, etc.)

BY Bearing Young (nesting, egg laying, and hatch-
ing; denminy, fnuning, and calving, etc.)

RY Renring Young (post-fledging .care, postnatal
care, ritc.)

BB Breeding ond Bearing Young

BR Bearing and Rearing Young

BA Breeding, Braring Young, and Rearing Young

Ml Migretion

WM Uirter Maintenance

EC Entire Aanual Cycle

Spacific Use — Enter four-letter codes, recording
the first two letters for season of use, thun the last
twn from the following:

Feeding Area

NE Nest Site ({aonun)
AN Active Nert
SA Salting Arca
RO Roost Arca

Stagping Arcvs for Migrstion
Boowing o1 Strutting Ground { Traditional)
MRB Migration Route | Triditional)
CA Calving or Favning Arca ( Triditional)

d J or d plents on/y.
plu-n npecies is encouraged, and “D** if

h

Effect -
Enter **
discouraged.
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RECCRD TYPE . . .
FORMAT CODE . .
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(By Legal Des:
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DATE (YY) . . . . ... . (52
ACTION CODE (R.D) . . . . . . (&) /A

lllustration 41 Page 1

ce e ()
[ ¥4

ALY ADMINISTRATIVE STATE . = (3) 4

BN DISTRICT

RECORD TYFE
FORMAT COTE .

Poraﬁe Requirement Data

BATA

REQUIRENENT

BUREAU OF LAND MANAGEMENT

- U.S. DEPARTIENT OF THE INTERIR
< SOIL-VEGETATION INVENTORY METHID®

/
FORAGE

‘Fors M12-31
tune 1979)
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Iustration 41 Page 2

Porage Mogquircrmmt DRaga

INSTRUCTIONS FOR RECORD TYPE VF

DATA

INSTRUCTIONS

(1) DE
(2) DE
(3) DE

(4) DE
(3) DE

() DE

(7) DE

(3) DE

(?) DE

3529
3579
0003

0003

6618

3929

3551

354z

RECORD TYPE: Preprinted on form.
FORMAT CODE: Preprinted on form.

BLM ADMINISTRATIVE <STATE: Enter Administrative State
Code (alrha).

BLA DISTRICT: Enter ELM District code.
DATE: Enter date of data collection (Yr,Mo,Rav).

ACTION CODE: Enter “A" to add new datas "O" to Jdelete
existina data.

ANIMAL SPECIES: The code for each animal is  preerinted
on form. No entrv is required.

MONTHLY FORAGE REGUIREMENT: Enter the monthlv foraoe
requirement in Pounds drv matter for an averase month
for each animal occurring eon the District.

HEIGHT CLASS AVAILABLE TO ANIMAL: Circle the heisht code
reprresenting the hishest forase available to the orazins
animal,
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el (2

BN AOIN WNIT (ST/DI/RAP). (3) o

IR Y, [

RECORD TYFE .
FORMAT CE . . .+ . .
ACTION COTE (A.D) .

Livestock Use Data

USE DATA

BUREAU OF LAND MANARGETENT .
SOIL-VEGETATION INVENTORY METHID

U.S. DEPRRTMENT OF THE INTERIOR

CLIVESTOCK

Form 4412-32

(June 1979}
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lllustration 42 Page 2

Livectock Uoe Data

INSTRUCTIONS FOR RECORD TYPC VL

DATA
ITEM ELERENT

INSTRUCTIONS

(£ 3)

(3)

(6)

7))

(8)

()

(10)

DE
DE

DE

DE

DE

DE
DE

DE

DE

DE

3529
3579

0003

6618

7330

0968

3905

3929

3926

3845

RECORD TYFF: Preprinted on form,
FORMAT CODE: FPreprinted on form.

BLM ADAINISTRATIVE UNIT: Enter Administrative State Code
(alpha) and the District, Resource Area, and Plannin?
Unit numbers,

DATE: Enter date of data collection (Yr,Mo,Dav).

ACTION CODE: Enter "A" to add new datas "DO" to delete
oxistine data.

ALLOTMENT: Enter desimnated RMAS. four-character number,

PASTURE: Enter pasture number; blank if nones (Must  be
uniqye within allotment.)

ANIMAL SPECIES: Enter code for ¢ach authorized animal
which occurs on the allotment. Cude as follows:

BA - Rison, American
BU - Burros

CA - Cattle

GO - Goats

HO - Horses

SH - Sheepr

AUTHORIZED NUMBER OF LIVESTOCHK: (nter authorized numbiers
of Yivestock for all species entered in ltem (&).

PERIOD OF USE: Enter Periods of nse (nonth and dav) for
livestock entered in Item (2). If more than one use
Period occuyrs durina the -vear, make additicnal Tine
entries. '
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Phcml;vgf Adjustment Data

- Pase ___of ..

0.8, DEPARINENT OF TE INTERIOR -

Fors M12-13
(e 1979)

RECOROTYPE . . . ......
FORMAT CODE

D R

BREAY OF LAD MORGETENT
SOIL-VEGETATION DWENTORY METHOD

BN ADMIN UNIT (ST/DI/RA/ID).

OATE-(YIROD) . . . ...

ACTION CODE (A.D) . . .

DATA -

ADSUSTRENT

PHENOLOGY

i

~STAGE

PHENOLOGY

BY

BE

5

{7)

PRODUCTION
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lllustration 43 Page 2

Faseology Adjuotront Data

INSTRU

DATA
ELEMENT

CTIONS F QR RECOFRD TYPE vV F

INSTRUCTIONS

DE 3529

DE 3579

DE 0003

DE 4418

DE 7330

RECORD TYPE: Preprinted on form.
FORMAT CODE: Preprinted on form.

BLM ADMINISTRATIVE UNIT: Enter Administrative State Codé
(alrha) and the District, Resource Area, and Plannine
Unit numbers.

DATE: Enter date of data collection (Yr,Ho,Dav).

ACTION CODE: Enter "A" to add new datas “D" ¢to delete
existina data.

PLANT SYMBOL: Enter SCS standard plant swvmbol.

PHENOLOGY -ADJUSTMENT FACTOR: For each species recorded
in the elannine wunit, enter air-drv weisht adiustment
factors by phenoloay stase as a percent of maximum
Production. I1f no adiustment factor data were collected
for certain spPecies, assisn factors from spPecies  with
similar ePhenclooical characteristics.
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lllustration 44 Page 1
.
R 13}
AVERAGE
YR
7s
LIST

BN ADSINISIRATIVE STATE . . (3)

DATE (et} | .

ACTION (OLE (A.I0

RECORD IYFE . . . . .
FORMAT. CODE
SPECIES

Ecological Site’ Descri'pt fon
[£:1)

(7

BESCRIPTION

SITE

BUREAU OF LAND NAVAGEMENT
SOIL-VEGETATION INVENTORY METHOD

U.S. ‘DEPARTNENT OF THE INTERG

"EcoLOGICAL
W
RANGE SITE MIEER

‘Fora 4412-34
tJune 1979}

(l%)
COMPOSITION

.
.
Il
1
+
H
.

1 i
1] .

[$3Y)

PLANT SYNBOL
NANE

(-

SOIL

(l%)
COMPOSITION

I
'
.
.
v
[
’

-
PLANT SYMBOL
HANRES
oF
I

-AND
(
L

(l%)
CONPOSTTEON
PHASES

CPLANT

un

PLANT SYMBOL
So1lL
NANE

14

SOIL

L ALPHA_GrlE _sai _Logm

“un
PLANT SYIBOL

4oj|
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llustration 44 Page 2

Reologleal 84tc Boceriptica

INSTRUCTIOWNS FOR RECORD TYPE VR

DATA

ITEM ELERENT INSTRUCTIONS

(1) BE 3329 RECORD TYPE: Preerinted on form.

(2) BE 3379 FORMAT CODE: Prerrinted on form.

(3) OF 0004 BLH ADNINISTRATIVE STATE: Enter Administrative State
Code (alrhad.

(§) DE 6618 DATE: Enter date of data collection (Yr,Me,Dav).

(3) DE 7330 ACTION CNDE: Enter "A" to add new datas "D" to delete
existina data.

(&) DE 3528 ECOLOGICAL SITE NUMBER: Enter ranee or woodland site
number according to the followins example:
D348A0OOLILANUC

where U = HMajor Land Resource Reaion
34 = MaJjor Land Resocurce Area
A = Subarea ({6 no subarcea enter “X™)
001 = Consecutive Site Number
and ANUC = States in which ranse site is
correlated, e.9. Arizona, New Mexico, Utat,
and Colorado.

(7) DE 3914 ECOLOGICAL (Rangse) SITE MAMF: Frter first eioht disats
of site name.

(8) DE 3909 PRECIFITATION ZONE: Enter averase annual preciPitation
Yow and hish for the site.

(#) DE 4218 SOIL SURFACE FACTOR: Enter SEF for the site. This should
be future SSF with manasement.

(10) DE 3930 POUNDS OF PRODUCTION FER ACRE: Enter ratential
production in Pounds per acre for the averase., favarable,
and unfavorable rears.

(11) DE 2686 PLANT SYMBOL: Enter SCS standard plant swmbel.

(12) DE 3535 PERCENT CUOMPOSITION: Enter efercent composition b
species as shown on the SC5 descrietion or otherwise
derived. Enter pPercents in whole numbers. When a fanse
in percent is specified alwavs enter the hisher number
(i.e. 20 to 23 %, enter 20 %).

(13) DE 4649 PHASES OF SOIL SERIES: Enter the phases of soil  series
from the State Soil Inventory legend.

{14) DE 4448 SOIL NGME: Enter soil name for the azsociated vhase

oy
€0il series. No more tham 24 positions mmav be entored.
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Diet and Use Factors by Animal and Season

Page __.. of ..

vy

L
L2

. BLM ADMIN WNIT (ST/DI/RA/PU), (3) !h

DATE (YWHTO) . . .
_ ACTION COLE (ADY . . . -

Forn #4412-35
(June 1979)

RECORD TYFE . . . . . .

U.S. DEPARTMENT OF THE INTERIOR

FIRMAT COTE .

BUREAU OF LAMD MANAGEMENT

" SOIL-VEGETATION INVENTORY METHOD

T
RTIR.
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Diot and Usa Factors by Anienl cmd Seasom

INSTRUCTIONS FOR RECORD TYPE

DATA
1TEM ELERENT INSTRUCTIONS

(1) DE 33529 RECORD TYPE: Preprinted on-form.
(2) DE 33579 FORMAT CODE: Preprinted on form.

(2) DE 0003 BLM ADMINISTRATIVE UNIT: Enter Administrative State Code

(alpPha) and the District, Rescurce Area.
Unit numbers.

(4) DE 6618 DATE: Enter Date of data collection (Yr.Mo,Dav).

(S) DE 7330 ACTION CODE: Enter “A" to add new datas D"
existing data.

t) DE 2686 PLANT SYMBOL: Enter SCS standard plant svmbol.

(&

(7) DE 2928 ALLOWABLE USE FACTOR: Enter percent of annual
which can be utilized by seasoen® and still
Pplant to maintain itself.

(&) DE 3929 WILDLIFE ANIMAL. SPECIES: Enter the code for

name of each animal species occurrins in the allotment.

Code as follows: .
AN - Antelore
BA - Bigon, American
BU - Burros
CA - Cattle
CR - Caribou
DB - Deer, Black—-tailed
DM — Deer., Mule
DW - Deer, Whitetailed
DS - Deer, Sitka
ER - Elk, Rockv mt.
EO0 - E1k, Roosevelt
ET - Elk, Tule
GO - Goats
G - Goates, Mountain
HO - Horses
IB - 1Ibex
JA - Jdavelina
MO - Moose
SH — Sheer
5B ~ Sheer,» BRarbary
SC - Sheer, California BRishorn
SD - Sheer, Dall
SE - Sheer, Desert Bishorn
8P - Sheep, Peninsula Biaharn
AR - Sheeprs Rocky Mt., Eishorn

() DE 3511 PROPER USE FACTOR: Circle "FP" if proper use factors
each animal

beine entered. Enter PUF’S b ceason® for
and plant species.
(10) DE 4114 DIETARY PFPREFERENCE VALUE: Circle “p"

preference values are heins entered. Enter
percent by seasonit for each animal and plant species.

& Standard Seasens of Use Dates (based on North American

Solstice Dates):

Sperine 3/21 - &/20
Summer LHI2Y - 9720
Faii /21 - 12/20
Winter 12721 - 3720
Yearlin: » 3721 - 3/20

228

production




Pase __. of

ve

2)

BLN ADNIN WNET (ST/DLRAPD. (3 <

lllustration 46 Page 1
DATE (Y9E0) . . ... L 022
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R LR

ACTION CODE (A,D) . .

RECORD TYPE .
FORMAT COOE .

Wildlife Use Deta

DATA

USE

BURER) OF LAND MANGENENT
SOIL-VEGETATION HWENTORY METHOD

U.S. DEPARTHENT OF THE INTERIOR

WILDLIFE

Forn 4812-34

(June 1979)
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llustration 46 Page 2

Wildiife Uce Dota

DATA
ITER ELEMENT

INSTRUCTIORNSE F OR RECORD TYFE v W

INSTRUCTIONS

(1) DE 33529
(2) DE 3579
(3) DE 0003

(4) DE 6618
(S) DE 73350

(6) DE 6598

(7) DE 0968

(8) DE 3927

(%) DE 3929

(10) DE 3926

} {11) DE 3845

(12) DE 2507

RECORD TYPE: Preprinted on form.

FORMAYT CODE: Preprinted on form.

BLM ADMINISTRATIVE UNIT: Enter Administrative State Code
(alrha) and the District, Resocurce Area, and Plannins
Unit numbers.

DATE: Enter date of data collection (Yr,Mo,Dav).

ACTION CODE: Enter "A" to add new datas "D" tu delete
existing data.

HERD UNIT: Enter herd unit number ¢for each wildlife
species.

ALLOTMENT: Enter desisnated RMAS four-character number.

PERCENT OF HERD: Enter percent of total herd ¢that wuses
the allotment.

WILDLIFE ANIMAL SPECIES: Enter the code for the comman
name of each animal srPecies occurrine in the allotment.
Code as follows:

AN - Antelore

BA - BRison, American

BU - Burros (wild)

CR - Caribou

DB - Deer, Black—tailed

DA -~ Deer, Mule

DW -~ Deer, Whitetailed

DS - Deer, Sitka

.ER -~ Elk, Rocky mt.

EQ - Elk, Ronsevelt

ET - Elk, Tule

GM - Goats,» Mountain

HO - Horses (wild)

IB — Ibex
JA - Javelina
MQ - Moose

SB - Sheer, Barbarvy

SC - Sheep, Califoernia Bisharn
€D - Sheer, Dall

SE - Sheepr» Desert Rishorn

SP - Sheepy Peninsula Bishorn
SR - Sheers Rocky Mt. Bishorn

ESTIMATED NUMBER OF ANIMALS: Enter estimated number of
animals that graze within allotment btoundaries.

PERIOD OF USE: Enter pPeriods of use (month and dav) for
wildlife entered. 1f more than one period durins -vear,
make additional line entries.

LISTING OF SWA‘S USED BY WILDLIFE SPECIES: Enter SWA
numbers for all 3SWA S the wildlife species uses on the
allotmenl. Enter "9992" if all ZWA“S within the allotment
are used bv the animal.
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Suitability For Liveotock Grasing

INSTRUCTIONSES FOR RECORTD TYPFE v I
DATA
ITEM ELEMENT INSTRUCTIONS
(1) DE 3529 RECORD TYPE: Prerrinted nn form.
(2) DE 3579 FORMAT CODE: Preprinted on form.
(3) DE 0CGO3 BLM ADMINISTRATIVE UNIT: Enter Administrative State Dade
(alpPha) and the District, Rescurce. Area, and Flannine
Unit numbers.
(4) DE 0948 ALLOTMENT: Enter desionated RMAS four-character number.
(3) DE 3905 PASTURE: Enter pasture numbers; blank if none. (Hust be
uniaue within &allotment.)
(&) DE 6618 DATE: Enter date of data collection (Yr.Mo,Dav).
(7) DE 72350 ACTION CODE: Enter "A" to add new datas "D" to delete
existing data.
(8) DE 3507 SITE WRITEUP AREA: Enter SWA number.
(9) DE 23925 PERCENT OF SWA BY SUITABILITY CLASS: Enter percent of

SWA by suitabkilite <lass in  one or more of the four
classes. The sum must eaual 100 %. Definitions are as
follows:

SUITRBLE ~ entirely suitatle for livestock arazing.

POTENTIALLY SUITARLE - would be suitable if production
is increasédv watershed conditions imProved, or water
developed.

LIMITED SUfTAB}LITY -~ livestock 9razing dJue to
seasonal water availabitity or erhemeral ransgse.

UNSUITABLE — totally unsuitable for livestock grazine
due to excessive slopes, pPoor watershed conditions, or
Tow production,
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Supplemental Studies — Fecal Analysis

XII, FECAL ANALYSIS

Editor’s Note: This procedure was transcribed from a Bureau document entitled
"4412 PHYSICAL RESOURCES STUDIES.” »

A. 'Introducti’on

Fecal analysns studies provide information which can be used to a1d in the evaluation of
present management practices or establishment of future-management dlrectlon These
studies provide information on the relative percentages of plant specnes currently being -
consumed by various herblvores ona partlcular area of land.

B, Procedures

1. Samplmg Area

_The area to be sampled is selected on the basis of the use expected to be made of the
data. For example, if it is desirable to determine the foraging habits and degree of
competition between cattle and mule deer on habitats which only partially overlap each

-other, it will be necessary to include the total habitat of cattle and the total habitat of

“mule deer in the sampling area. On the other hand, if it is only necessary to deterniine

. the degree of competition between cattle and deer on their overlapping habitats, the
_ sampling area can be reduced to include only that area where the habitats are overlap-

ping.

S 2. Sampiing Procedures

a. Method of Sampling

(1) The samplmg area should be traversed in a systemaﬂc manner, e.g. paced back
‘and forth on transect lines, and subsamples collected as fecal material is encoun-
tered along each transect line. In large sampling areas, it may be desirable to
‘utilize more transects of shorter distances, scattered throughout the sampling
area. Non-permanent transects may be necessary in certain areas due to normal
distribution patterns of the animals. Other samplmg methods are acceptable,
providing the area, dates, or animals sampled do not provide-a biased sample.

(2) From each pile of fecal material, extract a 2-3 gram subsample (“pinch”) and
place with other subsamples collected from a particular animal species into a
single container. It is recommended that at least 50 defecations from each
herbivore be sampled. The result will be a “composite sample” representing a
particular class of herbivore in the sampling area. _

(3) Composite samples may be comprised of subsamples collected from individual ‘

transects or subsample from several transects combined. Composite samples
representing individual transects will allow computation of mean and standard
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deviation which will provide statistical comparison between areas. However,
such samples will also result in greater costs due to the fact that additional
microscopic analysis will be required.

Yearling Habitat. When animals remain in essentially the same location, composite
samples may be collected on a seasonal basis to reflect seasonal diet preference or
on a one-time basis to reflect a general overview of the diet for an entire year. If it is
desirable to determine seasonal diets, it is absolutely necessary that only fresh fecal
subsamples be collected. If it is desirable to determine an overview of the yearlong
diet, it is necessary to collect subsamples from a variety of fecal age classes (from
old to fresh fecal material) to assure that all seasons are represented in the composite
sample. In this case, the maximum age of fecal subsamples should not exceed 2-3

_years. If any green color still occurs inside the dung, it is probably satisfactory for

fecal analysis.

Seasonal Habitat. When animals migrate from one habitat type to another, as part
of their seasonal movement patterns, composite samples may be collected to deter-
mine: 1) seasonal diet by habitat type, or 2) overview diet for the entire yearlong
habitat. If it is desirable to determine seasonal diets by habitat type, it may be
necessary to collect only fresh fecal subsamples to prevent the diets of small resident
populations from biasing the data. If it is desirable to obtain an overview diet for the
entire habitat, it is necessary to assure that adequate fecal subsamples are collected

- from each habitat type.

Comparison of diet. If it is desirable to compare the diet of one class of herbivore
with the diet of other herbivores, fecal subsamples must be collected from all animal
species being considered. If possible, fecal subsamples from different herbivores
should be collected along the same transect line and in equal proportions. Fecal
subsamples from each herbivore should be-placed in separate containers to form a
composite sample for each animal involved.

Sample Identification

A suitable means of identifying composite samples must be provided. As a minimum,
the date of collection, location, species and/or class of animal should be firmly affixed to
each composite sample container. Other useful identifying criteria for a particular
sampling area should be used as appropriate, e.g. season represented by the composite
sample, name of collector, age of fecal material, or number of subsamples included in
the composite sample. -

4.

Sample Preservation

In order to arrest bacterial activity, composite samples should be oven dried at tempera-
tures below 70 degrees centigrade. If this is not possible, the samples should be air dried
until all moisture has been removed. Samples of fresh dung may also be preserved by
adding common table salt (1:1 volumetric ratio), alcohol or formaldehyde.
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‘ _ 5. Sampling Analysis

a. Shipment of Samples. Composite samples should be mailed to an appropriate fecal
analysis laboratory in suitable containers (plastic or paper bags, plastic bottles, -
boxes, vials, etc.). Samples should not be sent in glass containérs due to possible
breakage. Samples preserved with a liquid should have excess liquid drained off
before shipment to reduce volume and weight. Do not send samples which have not
‘been dried or fixed with a preservative. Duplicate samples should be retained in the 4
district office in case of questions. : :

b. | Microscopic Analysis

- (1) Fecal analysis laboratories will generélly'have comprehensive libraries of
“microscopic slides of plant parts, tissues, cells etc. Fecal samples are compared
to these microscopic slldes, and the ingested plants are identified.

(2) The laboratories will generally prepare 20 slides from each composite fecal
sample. Each slide will be examined through a binocular microscope at the rate
of approximately 20 fields of view per slide. Botanical composition of the diet -
may then be determined by dividing the number of plant fragments recognized

- for a particular plant species by the total number of fragments of all species.

A (3) Itis necessary that a list of plants, which are present in the area from which fecal
‘ : L samples are collected, be prepared and sent to the fecal analysis laboratory. The
R abundance of plants in the sampling area should be identified as abundant,
common, or infrequent. The plant list will aid the laboratory in identifying plant
" fragments in the fecal samples and reduce the time reqmred to search through a
large number of reference shdes : i

(4) Even though fecal analysis laboratories have rather complete libraries of the
major forage species, frequently the plant material is not on file. If the plant
material is not on file, it will be necessary to collect the plant species involved
and send them to the laboratory for preparation of reference slides.” As a general
rule, plant material should be collected during the same season and in close
proximity to the area where animal use occurs.

(5) After microscopic examination of fecal material, the laborat(;ry w‘ill develop a
table showing the percentages of forage categories found in the diets (Illustra-

“tion 48). This table will be made available to the appropriate district office.

6. Sampling Plan

To insure continuity in sampling procedures, a sampling plan (Ilustration 49) will be
prepared for all fecal analysis studies which meet one or more of the following criteria:

“a. More than one year of data is to be collected.

‘ b. More than one species of herbivore will be involved.
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c. More than one habitat will be considered.
d. More than one season of use will be involved.

As a minimum, sampling plans will contain the following sections:

- Sectionl  Background Information and Purpose of Study
- Section Il  Objective of Study

- Section Il Area(s) of Sampling

- Section IV Methods of Sampling

- Section V  Identification of Samples

- Section VI Preservation of Samples

- Section VII Sample Collection Schedule

7. Vegetation Composition

a. In order to make maximum use of fecal analysis data, it is frequently necessary to
compare what is eaten with what is available. As a result, it may be necessary to
collect data relative to percent composition of the plant species in the sampling area.

b. Accurate vegetation composition data can best be obtained by using the Soil Vegeta-
tion Inventory Method (Section XI). Care should be taken when using vegetation
composition information to assure that the data is representative of the sampling area
and corresponds to any portions of the sampling area which may be seasonal habitat.

c. Insituations where the sampling area overlaps two or more site writeup areas and/or
vegetation types, it will be necessary to compute a weighted average of vegetation
composition for the entire sampling area. (See Illustration 50 for an example of
weighted average computation.) The following formulae should be used when
making this computation: :

Formula: X = (P1)(Pa) + (P2)(Pb) , where
100

P1

Percent Composition by Species in Vegetation Type No. 1

Pa = Percent of Total Area Represented by Vegetation Type No. 1

P2 = Percent Composition by Species in Vegetation Type No. 2
Pb = Percent of Total Area Represented by Vegetation Type No. 2
X =

Percent Composition of Vegetation Types 1 and 2 combined (weight average)
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C. ~ Useof Data ‘ - ~

The percentage of forage categories found in the diets of herbivores can be used in several
ways to provide information useful in making management decisions. In most instances,
mathematical computations are requ1red for development of useable data.

1. Diet Similarity

Diet similarity is the percentage to which two diets are similar to one another. The
similarity of diets can be computed for different classes of herbivores on the same
habitat, for different habitats used by one class of herbivore, or for different seasons of
use by one herbivore on the same habitat. Such computations will aid in the identifica-
~ tion of competition or conflicts which may be occurring in a particular area. ’

a, Dlet Similarity Between Herbivores. To compute the similarity between diets of
two herbivores on the same habltat the following should be used.

DS = $(2w)
~ 2(a+b)
w = the smaller of two shared items
a = percent in diet of herbivore No. 1
b. = percent in diet of herbivore No. 2 -
EXAMPLE
: Percent in Percent in -

. Plant - Dietof Dietof S
Species Antelope (a) Sheep (b) 2W-
Bogr 200 . s 40
Spco _ 10 2 ‘ ‘ 4
OPUN - 20 - 10 .
Chna 40 .20 40
Artr 10 23 20

' 2 =100 - 2:100 2 =114

DS =114 =.57 or The diets of antelope and sheep are 57%
1200 similar to each other.
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b. Diets Similarity Between Habitats. The same formula can be used to compute the
similarity between diets of a particular class of herbivore on two separate habitats.

Where,
w = the smaller of two shared items
a = percent in diet of habitat No. 1
b = percent in diet of Habitat No. 2

EXAMPLE Wild Horse Herd 1  'Wild Horse Herd 2

Plant Percent in Percent in
Species Diet (a) Diet (b) 2W
Brome 10 30 20
Wheatgrass 25 40 50
Fescue — 10 0
Ricegrass 45 — 0
Sage — 5 0
Winterfat — 10 0
Rabbitbrush 5 _ 2 4
Legumes 10 1 2
Other Forbs 5 2 4
2. =100 2 =100 =80

DS = 80=.40 or The diets of wild horse range 1 and 2 are
200 40% similar to each other.

(Note: This.calculation would primarily be useful in instances where it is necessary to prove
that the diets of one class of herbivore on two different areas are not identical.)
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c. - Diet-Similarity between Seasons. The same formula can also be used to compute
the similarity of diet for one class of herbivore on the same habitat during different

Supplemental Studies — Fecal Analysis

DS =_70 = .35 or The Mid-summer diets and mid-winter diets of cattle are 35%
" similar to each other. ‘

200

seasons:
DS = Y (2w)
Y(atb)
Where, L
w = the smaller of two shared items
a = percent in diet during season No. 1
b = percent in diet during season No. 2
- EXAMPLE
o . Percent in - Percent in-
_Plant Cattle Diet _ Cattle Diet --

Specigs‘ _ Mid-Winter i B Mid-Summer - 2W
Wheat grass 25 7 - 14
Fescue _ — 25 —

* Needlegrass' 10 3 6
Other Grasses 5 10 10
Alfalfa 30 - 20 40
Kochia ' — 25 —
Other Forbs — 10 —
"Prickly Pear - -5 C— —_
Sagebrush 20 — —
Other Shrubs ] L — =
| Z =100 ¥ =100 X=70
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2. Stocking Exchange Rates '

Stocking exchange rates are computed to estimate the day’s use of forage consumption
by one class of herbivore which will need to be removed in order to make a specified
number of day’s use of forage available for another class of herbivore. Such computa-
tions aid in quantifying the trade-offs needed to accommodate various types of range
use. Stocking exchange rates are not used to establish carrying capacities or stocking
rates. The following example depicts the procedure for computing stocking exchange
rates between antelope and sheep when both make use of the same habitat:

Formula: DU=dx a , where

(©)(b)

DU = The number of sheep days of use which need to be removed in order to make
additional forage available for antelope.

o
]

Average daily forage intake for antelope (1.84 pounds per day)

Average daily forage intake for sheep (1.63 pounds per day)

o
]

¢ = Similarity of antelope and sheep diets (21%)

d = The number of antelope days of use of forage which is desired to be made
available (20 antelope days of use) C

Computation: DU=20x  1.84  =107.6 or
©21)(1.63)

107.6 sheep days of use will need to be removed to make 20 antelope days use
available.

o
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‘ ' 3. Habitat Suitability

Habitat Suitability is a comparison between percent composition of vegetation species in
the diet and percent composition-of vegetation species in the habitat. Habitat suitability
will indicate the percent suitability or comparability of the plant composition in the diet
to the botanical composition of the feeding habitat, i.e., which animal is more efficiently
adapted to a particular habitat. Habitat suitability can be computed by'usc of the follow-

ing formula:
DS =X(2w) .
Y.(a+b)
w = the smaller of two shared items
a = percent composition of vegetation in the diet
b = percent composition of vegetation in the habitat
EXAMPLE
Elk Range No.1
Plant - - | Percentin Percent .~ .
| - Species ~  Diet (a) "~ Composition (b) - 2W
‘ " Brome 4 8
" Wheatgrass 1 2
' ‘Fescue C— L— —.
_Riéegtass L 10 2 4 .
" Sage 10 4 "8
Pinon: -2 - 44 4
Mahogany 5 4 ‘8
Juniper . 48 34. 68 .
Aspen — 1 —
Spruce-fir — — —
legumes 6 2 4
. Other Forbs _8 _4 -8
: 2 =100 X =100 T =114
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Elk Range No. 2 - @

Plant Percent in Percent
Species Diet (a) Composition (b) 2W
Brome 6 2 4
Wheatgrass 12 3 6
Fescue 19 5 10
Ricegrass — — —
Sage — — —
Pinon —_ _ — —
Mahogany 6 1 2
Juniper — ' 2 —
Aspen 8 33 16
Spruce-fir 13 33 26
legumes 16 : 5 10
Other Forbs 20 16 32
- 2=100 , . 2. =100 2 =106
Computation: »
Elk Range No. 1 HS=114=57 ('
200 : :

Elk Range No. 2 HS= 106 =.53
200 '

NOTE: Elk Range No. 1 provides the best habitat for elk, i.e., elk diet was more similar to
the habitat on Range 1 than on Range 2.

242




4. Dletary Preference

a. Preference Index Indices of dietary preference are used to indicate the vegetative
species which are highly preferred as food by herbivores. Preference indices are
computed by one of the following formula:

p= 2 where a = percent composition of vegetation in the diet

b . b = percent composition of vegetation in the habitat
EXAMPLE
Plant Percenr in - Percent =~ Preference
Species Diet (a) Composition (b) Index
Blue grama . - 20 ) 50 - 4
. Globe mallow 10 u T4 ') 2.5
Prickly pear 20 6 . 33
- Rabbitbrush . . 40 20 ' 20.
Sagebrush 10 _ 20 .5

NOTE: Increasing values of preference indices mdlcate greater desirability of a plant
specnes as a source of food :

'b. Mean Preference Index. Mean indices of dietary preference may bé used to
indicate the relative amount of energy expended by an animal when searching for
the foods in its diet. The followmg example computes the mean preference indices
for antelope and sheep on a hypothetical range: :

Percent | Percent“ = Ante10p'e'7’ Sheep

» , in Diet in Diet - Percent Pref. Pref.

Plant Species Antelope ‘Sheep - Composition Index . Index
Blue grama’ - 20 "~ 50 - 60 3 - 8
_Globe mallow 10 2 2 50 10

Prickly pear 20 . -5 10 20 5
_ Rabbitbrush 40 20 .8 5.0 2.5
Sagebrush 10 ¢ 23 . 20 _.5 1.2

Mean preference index for antelope = % =2.6*

6.0

Mean preference index for sheep = 5 = 1.2*

*NOTE: As the mean preference index increases above one (1), increasing amounts of
energy are used is searching for food. In the above example, antelope would spend
more time and energy moving around.in search of food.
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Wild Horse Fecal Analysis S'tudy
Sampling Plan
Ely District-

1. Background _lnformation .

Approximately 3,000 wild horses inhabit national resource lands in the Ely District. These
horses are scattered across most areas within the district boundanes The habitat of these
animals includes both yearlong and seasonal ranges. - : -

Depending onthe location, wild horses graze side by side with a variety of animal species. The
major species include mule deer, antelope, domestic cattle and domestic sheep. Itis desirable -
that data relative to the diets of these animals be obtained to facﬂrtate MFP and activity
_ planning. : . : -

;

2. Objectives

a. Determine dietary components of wild horses by season on yearlong and seasonal
ranges which are typical of wild horse habitat in the Ely District. .

b. Deterrmne possrble competition for forage with other herbrvores on yearlong and
- seasonal wild horse habitat.

3. Methods
In order to accomplish the above objectives, the following actions will be taken:
a. 'Sampﬁng Area

The sampling areas will be established. The'se'will be located on one-yearlong wild
horse habitat and one (1) seasonal wild horse habitat, respectively.

The yearlong habitat is located in the Little Smokey and Sand Springs Valleys of the
Duckwater Planning Unit and is grazed by sheep during the winter months and cattle .
during the summer months. This area also contains yearlong habltat for a small number
of antelope :

The seasonal habitat is located on Buck Mountain and in\Long Valley of the Newark

" Planning Unit. Higher elevations of this area contain crucial winter habitat for mule deer
and are grazed by cattle during the summer months. Lower elevations are grazed by
sheep and cattle during the winter months.

Both wild horse habitats (yearlong and seasonal) include a variety of vegetatlon types
and plant species. :
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Sampling Procedures

The collection of fecal subsamples will be accomplished by use of non-permanent
straight-line transects. Transects will be a minimum of one-quarter mile in length and
will be repeated until the desired number of fecal subsamples are obtained. Fecal
subsamples will be collected from both sides of the transect line within that area
observable by the collector. Additional sampling procedures for the two sampling areas
are as follows:

(1) Yearlong Habitat

An attempt to collect fecal material from four (4) geographic areas within the
confines of the yearlong habitat will be made. At least one non-permanent transect
will be used in each of the four geographic areas. These geographic areas dissect
avariety of vegetation types and use areas of wild horses, antelope, cattle, and sheep.
Subsamples will be collected four (4) times each year - during the summer, fall,
winter, and spring periods - to obtain data on forage preference by season. Since
the area is yearlong habitat, only fresh fecal material will be collected.

A total of 50 wild horse fecal material subsamples (2-3 grams subsamples) will be
collected from each of the four geographic areas within the yearlong habitat in
response to many environmental factors, it will always be necessary to collect
subsamples from areas where the animals are located to insure that only fresh fecal
matenial is collected.

Fecal material from cattle and sheep will be collected each time wild horse
subsamples are collected. Due to the fact that cattle utilize only a portion of the area
during the summer months and sheep utilize only a portion of the area during the
winter months, it is expected that fecal material from these animals will be
comparatively scarce. Therefore, it is necessary to collect subsamples from these
animals whenever fecal material is collected for wild horses to insure that an
adequate number of cattle and sheep subsamples are provided.

Because the season on which cattle and sheep utilize the area is fixed by a grazing
license, there should be on problem determining seasonal forage preference of cattle
and sheep from fecal material collected during all seasons of the year. However, it
will always be important not to collect cattle and sheep subsamples in excess of three
years of age.
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* It is suggested that if antelope droppings are not readily available, the collector.

- only fresh subsamples so that seasonal diets can be compared with those of wild

(5]

If possible, fecal material from antelope will be collected duﬁng éach season wild
horse subsamples are collected. Because there are very few antelope in this area,
it will be necessary to collect subsamples from areas in which antelope concentrate.

should search for droppings along roads or trails. This suggestion is made bécause

_antelope are known to deposit droppings when crossing roads.

Since anfelope use the sampling area on a yearlong basis, it is necessary to collect
horses.

Seasonal Habitat

- An attempt will be made to collect fecallmatcrial from three (3) geographic areas .
~within the confines of the seasonal habitat. Atleast onenon-permanent transect will
.be used in each of the three geographic areas. These geographic areas dissect a

variety of vegetation types and use areas of a variety of animal species within the
sampling area. :

.The spring, sﬁmmef, and fall portions of the seasonal wild horse habitatare located

on the higher elevation of Buck Mountain. This area serves as spring, summer, and
fall range for wild horses anid cattle. Italsoserves as 1mportant winter range formule
deer.

A total of 100 wild horse fecal materiai subsamples will be collected from this area.
This fecal material will be collected three times each year during the spring,
summer, and fall seasons to determine forage preferences by season. Only fresh

fecal material will be collected.

Fecal material from mule deer will be collected also. However, because it is not .

' possible to gain access on Buck Mountain during the winter season, no attempt to

collect mule deer fecal material during the winter months will be made. Therefore,

in order.to obtain data on forage preferences for mule deer during the winter period, -

it will be necessary to collect mule deer subsamples during the spring. Mule deer
fecal material will be collected only once each year, in the early spring, and only

_ fresh subsamples will be collected.

The winter portion of the seasonal wild horse habitat is located on the west side on -

Long Valley. This area dissects a variety of vegetation types and use area of wild
horses, cattle, and sheep. Subsamples will be collected in the Dry Mountain
Allotment (sheep use) and the Warm Springs Allotment (cattle use). A total of 50

wild horse fecal material subsamples will be collected from each allotment for a -

total of 100 subsamples. Subsamples will be collected once each year during the
winter season to determine forage preferences during the winter.
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4.

Fecal material from cattle will be collected in the Warm Spring Allotment whenever
wild horse subsamples are collected. If possible, 50 subsamples will be obtained.

Fecal material from sheep will be collected in the Dry Mountain Allotment
whenever the wild horse subsamples are collected. If possible, 50 subsamples will
be collected.

The Dry Mountain and Warm Springs Allotment are located in a winter use area
for wild horses, cattle, and sheep. Asaresult, it will not be necessary to collect fresh
fecal material from these animals. However, itisimportant not to collect subsamples
older than three years old.

Sample identification

Samples collected in accordance with labels which include the following information:

a.

b.

€.

5.

District
Sampling Area:yearlong or seasonal habitat

If seasonal habitat: spring, summer,
fall, or winter portion

Date of Collection
Season Represented by Sample
Class of Animal

Sample preservation

Samples will be air dried for.a period of not less than 30 days prior to analysis.
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‘ 6. Collection Schedule

The followipg schedule ~Will_ be utilized in collection of subsamples:

YEARLONG HABITAT

Wilgi Horses Cattle Sheep - 7 Anteiope
Number of . " As many as As many as As many as
Subsamples 200 possible up possible up possible up
to Collect . to 100 to 100 to 100
by Season . '
Season Winter Spring - Winter Winter
Subsample ~Spring Summer . Spring Spring
Willbe - Summer " - Fall Fall Summer
Collected Fall - Fall
Age of
Subsamples : R
to Collect . fresh only ~ 3 years old 3 years old fresh only

SEASON HABITAT (Spring, Summer, Fall Portion)

“ | Wild Horses Cattle Deer
Number of .
Subsamples 100 . 100 100
to Collect : . ‘
by Season
Season - Spring Spring - Spn'ﬁg
Subsample- Summer Summer
Will be Fall Fall
Collected
Agé of - :
Subsamples fresh only fresh only - fresh only
to Collect .
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Wild Horses Cattle Sheep
Number of
Subsamples 50 50 50
to Collect
by Season
Season
Subsample Winter Winter Winter
Will be
Collected
Age of
Subsamples 3 years or 3 years or 3 years or
to Collect less less less
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4 Table 1
List of Plant Species in
~ Yearlong Wild Horse Habitat
Duckwater Planning Unit

Plant Species ' 4 ' -~ . Plant Abundance
Anexhnis:ia tridentata o ' : A ] ' abundant
~ Artemisia nova o S o | ébundént
" Artemisia spinescens ' B ’ | infl;equent
Atriplex confertifola . - "abUn:danf :
V _ Atriplex éanescéns . S . . | . infréduen‘t o
" Greyia spinosa : ' S A " common
Tetradymia canescens S . ' infrequent
| Halpgeion glomeratus. | Co .~ common
. Salsola kali o ‘ ‘ R commbh,
Purshia tridentata o .~ infrequent
Cowania mexicana - | L infrequent
Rhus trilobata - N infrequent - |
,rLupinus Spp- ’ | infrequent
Juniperus utahensis - A ‘ infrequent |
l;inus monophyla ' ‘ infl;equent
Phlox spp. | ‘ ' _ e | . infrequent
Chrysot.hamnus nauseosus | _ ’ | o common
Chrysothamnus viscidiflorus v : o abundant
Chrysothamnus lanceolatus ‘ - infrequent
Ephedra spb. | ' | infrequent
Sarcobatus vermiculatus _ . | : ' common

) Eurotia lanata ' common
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Plant Species Plant Abundance
Sphaeralcea tenuiflora common
Carex spp. infrequent
Hilaria jamesii abundant
Oryzopsis hymenoides common
Elymus salinus infrequent
Sitanion hystrix common -
Stipa comata infrequent
Stipa spp. infrequent ‘
Sporobolus airoides “infrequent
Bouteloua gracilis infrequent
Elymus cinereus infrequent

252




lllustration 49 Page 9

A Seasonal Wild Horse Habitat_

) Table 2
‘List of Plant Species in

Newark Planning Unit

Eurotia lanata

.;l"lax'\t Speclw ' ’ N-‘Plz‘lvntk A_bundance '
'v'i'Anemisia trideniatz}' - e 'v abundant g |
Anemiéi; ;mv'a : common A
‘ Artemisia spinescens : s fmfreqyﬂ#
. Attiplex“(“:o;fe.l;tifola \ _ | _“cor_n‘nfl;)n | !
Atnplex k:anesc_:gns » ‘infrechuent; '
Gtcyia spinosa . :A | y iigfrequént
- Tetradymia canescens o infrequent .
Halogeton glomeratus "~ common
Salsola kali: 'mfrgquent
. Purshla uident;{fé & . o » 'commqh "

_Cowania“méigicéma' t | ~ “infrequent
Rhus trilobata H AinfrchuépL‘
LUpipus‘ épp. infrequent )
Juﬁiperué utahensis - common™”’ :
-Pinus ménophyla. : cbmmon.- |
~ Phlox spp. infreql;énf
Chr);sothamnus nauseosus common
' éhrysothamnus viscidiflorus - common
Chrysothamnus lanceolatus ~ infrequent
Ephedra spp. infrequent
‘ common
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Plant Species Plant Abundance
Sphaeralcea tenuiflora common
Carex spp. infrequent
Oryzopsis hymenoides common
Sitanion hystrix common
Stipa comata common
Stipa spp. infrequent
Elymus cinereus infrequent

254




lllustration 50

Example - Weighted Average Computation for Two Vegetation Types

Vegetation Type No. 1

Vegetation Type No. 2

Weighted Average

or percent composition

Pinon/Juniper - 30% of Sagebrush - 70% of of vegetation
Sampling Area Sampling Area Typesland 2
Combined -
(@ N ) © (d) (e ® - @
Plant Percent (Column Plant Percent (Column - Sum of
Species  Composition b x 30%) Species  Composition e x 70%) Columns -
~ c plus f
x 100
Pied 15 045 Pied — 0 4.5
Juos 20 060 Juos — 0 © 6.0
Artr . 40 120 Artr 70 490 61.0
Amo 5 015 Amo 10 070 - 8.5
Putr 10 030, Putr 5 035 6.5
Eula — -0 Eula 2 .014 1.4
Agsp 3 .009 Agsp 5 035 4.4
Stco 5 015 Stco 3 021 3.6
- Sihy 2 .006 Sihy 3 .021 2.7
Hija — 0 Hija 1 007 0
Bogr — 0 Bogr - 1 .007 N
100 100 100.0
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XIII. MEDITERRANEAN ANNUAL
STUDY METHOD

Editor’s Note: The Photographic Utilization Method described below was taken from
original BLM Manual Release 4-36, Part 4412.24, dated 05/26/70. The material was reorga- 1
nized and edited to clarify the procedure.

A. Introduction

The purpose of this procedure is to analyze the productive condition and species composition
in relation to mulch residue in the Mediterranean annual type.. This helps in determining the
“amounts of mulch needed for sustained production and evaluating the adjustments needed in

stocking rates. Procedures apply only to Mediterranean ranges in the state of California.
B. Plot Location

1.  Photo Plots

Photo plots will be established in Key areas in accordance with the procedures for the
Photo Plot Method described in Technical Reference 4400-4 for range trend studies.

2. Mulch Residue Plots

Two plots will be established using a 9.6 sq. ft. frame (round or square frames) located a
minimum of 10 feet from the photographic plot. Plots will be moved each year, starting

~ in the NW quarter from the photographic plots and then moving in a clockwise direction
to the NE, SE, SW, and back to the NW. If a circular plot is used, a steel stake marker
should be placed in the center of the plot. If a square plot is used, then angle iron stakes
should be placed at opposite corners.

C. Collection 6f Data |

Data collection for evaluation of the annual t)}p'e requires six steps: photographs, estimates of
composition, observed apparent trend, mulch residue determination,.climate, and actual use.

1. Photographs

Photographs will be taken at the photo plbts at approximately the same time each year.
Photos will include both a closeup shot and a general view.

2. Composition

-

Composition based on ocular weight estimates is determined on the photographic plot
and also on the mulch plots clipped the previous fall. Composition estimates are re-
corded on Form 4412-23 (Illustration 51) for individual species considered most
important to management objectives for the specific allotment; all other species are
recorded as other. The species selected may have bad as well as good qualities, but they .
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must be valuable as indicators. Even though the selected species are not present each
year, estimates in subsequent years will include only the original species chosen. Com-
position is estimated in the spring when plants are easily identifiable. After composition
is estimated, the mulch plot stakes are removed (and reset for mulch plots to be clipped
in the fall (See Section XIII.C.3). Care should be taken not to reuse an old plot after
each cycle.

3. Mulch Residue Determination

At each mulch plot, all standing vegetation is clipped to ground level and all
undecomposed plant material that was produced on the plots is removed. Use caution
not to include any soil or other foreign materials. This plant material will be kept in
paper sacks until air dry weight can be measured. These plots will not be clipped again
but will be used the next spring for composition estimates. Dry weights are recorded in
grams for each clipped plot on Form 4412-22 (Hlustration 52). Total weight (b) is that
for all of the plot weights in grams. Average weight (c) is the average production in
pounds per acre (total production/number of plots x 10= pounds per acre). Column (d)
indicates composition plot direction and distance from the photographic plot.

Clipping vegetation and removing mulch destroys the effects of mulch accumulation.
Therefore, the mulch plots will have to be moved each year after composition is deter-
mined in the spring.

4. Observed Apparent Trend

This is recorded on Form 4412-23 (Illustration 51) with a short narrative statement on
soil stability that describes present erosion conditions and any indications of active
erosion. Evidence of grazing is described by livestock use patterns that might be
recognized or known. A short narrative statement is made by the examiner based on an
overall observation of the apparent trend at the time of examination.

5. Climate

The basic factors to be considered are temperature and precipitation, which are signifi-
cant because of their influence over growth processes. Summarize climatic data on
Allotment Evaluation Summary Form 4413-1 (Illustration 53).

6. Actual Use

Records will be kept in accordance with the Actual Use Studies Technical Reference
4400-2.




Supplemental Studies — Mediterranean Annual Study

D. Training

Training required is minimal. The key area and plot location must be made by ﬂje resource
manager, but the clipping and weighing can be performed by students or sub-professionals.

"E. Production

If current production is desired, a caged plot could be added for eéch of the two mulch plots
used, as is done in the paired plot method described in TR4400-3, Utilization Studies.
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Composition Studies Mediterranean Annual Ranges

Form 4412-23 UNITED STATES

Gamary 1970) . DEPARTMENT OF THE INTERIOR : INSTRUCTIONS
BUREAU OF .LAND MANAGEMENT ) -| DISTRICT OFFICE PREPARES
. ' - ONE (1) COPY AB NEEDED.

COMPOSITION STUDIES MEDITERRANEAN ANNUAL RANGES " | PFILE WITH AMP STUDIES DATA.

District’ Examinet (name) . Date
. L]
UAhiah Ww. & Slewes/ S-6=-J0
_ Planning Unit Allotment (name) Pasture (number or name) Vegetative Type

Leor Creet | Codsen fes? el Fnoval
Class of Stock Scason of Use Grazing Management System )
Cocws and Calves | 114 A (’JOI Season Zong |

COMPOSITION (percent)

5 COMPO- N
PHOTOGRAPHIC PLOT SITION CLIPPED_PLOTS*

(Specles) (percent) (Species) - PLOT NUMBER
- - [ 2 3 )

Brmo _|ac| Qrme | /10 | 45
Bree |0 | @rre | 20| 45
Lrde |20 | Lrde 2 20
ek | Jo | Mfehs | o $
_éma.___h;_-_é.mg- s | s0
Crer - | . § | Drer | s | t0
. _OYher 2

OFher 20 | 25
TOTAL 100 - TOTAL 100 100 100 100
Above is photo plot Location in relation to

aumber 6 - photographic plet - ’”u aw

Remarks

* Composition is estimated the spring following clipping of muleh plots
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ALLOTMENT EVALUATION SUMMARY

"\ TE‘MP

Form 44131 * UNITED STATES. . B District
(July 1968) DEPARTMENT OF THE INTERIOR : S,q/,ﬂ,u
BUREAU OF LAND MANAGEMENT
Planning Unit Date
] ) ALLOTMENT EVALUATION SUMMARY T-f= V-
Allotment Type of Management :
12 B8 e C/ 5..,& 5/,69/4 / aygeo/ X /,g[//u/ .
TREND INDEX '
74 /
P // -
100
o
%
1962 . 1965 198 o - 197/
1
90
80
) /] 2 70
L 7 [
<, ¥. 60 i (N A
w z N \
0 o 50
2 /gx =
3 __4,—‘ = e <z
< <4 40 AJ e i
2 N
[ ]
2 30
< 7 5 Ny
g P 20
ey
R -t 10
o T~ - 0
1 ¥ [ 24 C] 190 ¢y & 24 7o Vel
LEGEND--=WILDLIFE —— LIVESTOCK LEGEND--=ACTUAL ~——ALLOWABLE
51
3
#2] -~ /ﬂ
-~ N AN e e
] Y F
~ A P ol £ hd N
w4 T S ) AN
3 o T 9 . ) < K I
L8 - 2 /- Y . ¥ -
x « 7 J I' ~
7 E Pl
Era P
o -
u  F
a &
-
e 32
1962 ¥ e ¥ o 2 &Y e eF 7o 72

LEGEND-——-ACTUAL ——NORMAL

oo M Senson (#-15 K5 5*«/3/

196,
LEGEND-~-ACTUAL ~———NORMAL

&M mw&dcf( f“//
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PRODUCTION RANGE SUITABILITY
PERCENT
C d A
urrent /4?& AUMs SUITABLE POTENTIALLY SUITABLE UNSUITABLE
Potential - or AUMs V" [®] Vi<
NARRATIVE

Brief concise evaluation, alternative possibilities for improvement, recommendations for management changes, etc.
(Attach additional sheets, if necessary)
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XIV. MISSOURI RIVER BASIN STUDIES

_ Editor’s Note: Thé Missouri River Basin Studies procedures described below have been .

summarized from the Handbook for the Resource Inventory of Lands for Field Personnel
Engaged in Missouri River Basin Studies, published by the U.S. Department of the Interlor,
Bureau of Land Management Denver, Colorado; revised May 1963. .

A. . Introduction a

These studies involved Range Site inventories in ‘porti;iris of Montana and Wyomiing within
the Missouri River Basin. The method identified range sites based on the productive capa-
bllmes of the sites. Each site was.assigned a condition class based on a comparison of the
existing plant community with the original (or potential) plant community. Range Condition
represented the degree to which the present plant composition (an ocular estimate to the
nearest 5 percent of annual growth, by weight, of the species making up the plant commumty)
departed from that of the native potentlal plant community.

B. Species Categories

Plant species were segregated by their response to grazing use into three catégoﬁes:'

Decreaser, Increaser, and Invader plants. ~

1. Decre'asers:

- Decreasers were those plants of the potential plant community that dwindle in relative -
. abundance with continued moderately heavy to heavy grazing use, drought, wrong
© . season of use, wrong class of livestock, poor water distribution, etc. The total percent
composition of all of these species is tallied in determining the range condition class. -

2. Increasers

Increasers were those plants of the original plant community that occupy more space and _
hence increase as the decreaser plants drop out. Increaser plants are handled by the
percent composition in which they normally occurred in the original plant community.

. Their present abundance up to, but not exceeding, this maximum was added to-the total
already derived from all of the decreasers.

3. In\;aders

" Invaders were those plants not part of the potential plant community. No invader was
counted in determining the range condition class.

C. Range Condition

" The percent composition (dry weight) for each species was determined by ocular estimate and

recorded on the Range Site & Condition Write-up Form (Illustration 54). This same work-
sheet could then be used to determine the present Range Condition by comparing the degree
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of similarity between the existing vegetation with the potential plant community. The
potential plant community for each range site could then be found on a series of guides for
determining range condition. These Technicians’ Guides (Illustration 55) list the increaser
species and the percent composition (air dry weight) that each decreaser species contributes
to the potential (climax) plant community for each range site .

On this basis, there are four range condition classes.

Percent of Present Composition

Condition Class that is Potential for the Site
Excellent 75-100
Good 50-75
Fair 25-50
Poor 0-25

D. Stocking Rate

The Technicians’ Guides also have recommended stocking rates for various parts of the
region and different precipitation zones. These guides listed the key vegetation species and
percent dry weight (composition) in the climax community for each range site.

For further details of this survey method, refer to Handbook for the Resource Inventory of
Lands for Field Personnel Engaged in Missouri River Basin Studies, as published by the U.S.
Department of the Interior, Bureau of Land Management, Denver, Colorado, revised May
1963; also refer to “Condition and Management of Range Land Based on Quantitative
Ecology” by E.J. Dyksterhuis, Journal of Range Management, , Vol. 3, No. 3, July 1949.
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_lIIustration 54

ological Site Method)

Rdn%e Site & Condition Write-up
- (Ec

| | Date
~ Plot No.__ _Examiner.
T R_ Sec P.M._
Present Cdgpos;;}on L Cl;ggx .
Species . b4 g Usable

Plants are listed by
symbol (See Sec IX -
Plant List) as they’
- are encountered.
Relative abundance is

- estimated by increment

-quaogad Aq adﬁap&nqe aAT1ETaY

Percentage of

each plant species
as it would be -

encountered in the
original veget-

lation (See Guide

of 5%. : Appendix A)
Total 100% ¢ Condition

GPO 84038)

AUM's/Acre

Field Writeup Sheet
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Supplemental ‘Studies — Photographic Utilization

XV PHOTOGRAPHIC UTILIZATION
_METHOD

Editor’s Note: The Photographic Utilization Method descrtbed below is based on ortgmal
BLM Manual Release 4-31, Part 4412.22B7f, dated 12/12/68. ~

A. Introduction

The Photographic Utilization Method is a means for usmg comparlson photographs to _|udge
utilization on California Mediterranean annual. - -

B. Ob]ectlve

The objectrve is to match the observed current utrllzatlon of the range agamst photographs
deplctlng various degrees of use.

1. Density ‘

Dens1ty, or the number of plants per unit area, w1ll vary widely from area to area and
‘'will influence the judgement of the examiner. :

2. Making Observations

The Examiner often will ﬁnd that on-the- ground observations of a site do not match any
particular picture because of differences in stand density and vigor, two factors which *
vary on every site. The amount of use (number of seedheads remaining, amount of
residue, etc.), however, will .be in proportion to the amount shown on one of the pictures,
irrespective of density and vigor. For example, two sites may have densities of 20 and
80 plants per square foot; both have been utilized 50 percent. Each stand, regardless of
the density, will have a proportionate amount of litter left on the ground, number of
seedheads remaining, etc.  The pictures are used to show these proportionate relation-
ships; sites will seldom look exactly like the photograph.

3. Degree of Utilization

Judge the degree of utilization, not stand density and vigor.
C. California Mediterranean Annual Ranges

Standards for judging utilization are based on the current year’s forage that remains on the
ground at the end of the grazing period. Degrees of utilization from light to very close are
depicted in photographs 1 through 6 (Illustration 56). Photographs 7 through 10 show
contrasting use on swales, hillsides, and underbrush. Word descriptions accompany each
photograph. ‘
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1. Area of Use D

This is specific for California Mediterranean annual ranges. The California State

Director may require more detailed and refined photographic standards for each climatic
region within the state.

2. Advantages and Limitations

The method is easy to use and requires little training.

3. Equipment Needed
Photographic equipment and Form 4412-21 (Hlustration 57).

4. Use of Standards

See Hlustration 56 for descriptions and photographs of degree of forage utilization on
California annual ranges.

a. Judge utilization of the range after grazing and prior to the beginning of the new
growing season.

b. Stratify the allotment or pasture on the basis of topography or a broad soils grouping
(such as gravelly, clay, alluvium, etc).

c. Prepare an allotment map showing boundaries of each stratum so that utilization @
ratings in subsequent years can be collected from the same strata. Utilization ratings
by strata will assist in identification of distribution problems.

d. Compare each range unit or stratum with photographs 1 through 6 and decide which
photograph most nearly depicts the proportionate relationships.

e. Examine the range more closely for specific indicators of degree of use (i)hoto-
graphs 7 through 10) and, if necessary, adjust the first estimate.

f. Rate the use of each stratum and the range as a whole by using the photographs and
accompanying descriptions. Record the rating on Form 4412-21 (Illustration 57).
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lllustration 56 Page 2

Photograph No. 3 (Moderately light) v : 387986

o ‘ o . 387988
Photograph No. 4 (Moderate) 387988
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llustration 56 Page 4
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Hllustration 56 Page 5 .
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lllustration 56 Page 6

Photograph No. 9 - Light use around and under shrubs.

Light or no use around and under shrubs as shown here is one indication
that the range has not been grazed closely. Compare with photograph #10.
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lllustration 56 Page 7

Photograph No. lO - Close use in relatlvely 1naccess:.ble pla.ces.

When llvestock graze closely under shrubs -and around a.nd between the
limbs and tangled masses of smaller branches of dead trees and bushes
lying on- the ground, 1t 1s an- J.ndlcatlon that the ra.nge has - been too E
hea.v:.ly grazed : : . :
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Supplemental Studies

' XVI. SOIL SURFACE FACTOR

Editor’s Note: The procedures for determining a Soil Surface Factor rating were summa-
rized from BLM Manual 7322 - WATERSHED CONSERVATION AND DEVELOPMENT
SYSTEM, release 7-47; dated 3/20/72 ‘

A. Introduction

Procedures for collecting Soil Surface Factors (SSFs) were a small part of the Watershed
Conservation and Development inventories conducted in the 1970s and the Soil-Vegetation
Inventory Method in the late 70s and early 80s. The SSF values were also used to detemune
the eroswn condition classes described in BLM Manual 7317.12.

The SSF procedures are no longer reqognized as an.approved rcsburce data collection
procedure.

- B. Criteﬁa

The SSF, as evaluated by completing Form 7310-12 (Illustration 58), is an expression of
current erosion activity. Seven categories of surface features are considered by the field
observer while examining the area represented by each transect. Both wind and water erosion
are considered, as applicable, to each category. The seven surface feature categories are soil

" movement, surface litter, surface rock, pedestalling, rills, flowpatterns, and gullies. In the
process of determining the SSF, the field observer must consider the features as they repre-
sent the total area of the vegetative subtype, not just the area near the transect or soil pit. SSF
values may provide an indication of changes in erosion activity over time under various
intensities of use.
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llustration 58 Page 2
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Suppleméntal Studies — Photo Plot Method

XVIL PHOTO PLOT METHOD

Editor’s Note: The Photo Plot Method procedures were transcribed from the original text in
BLM Technical Reference 4400-4, Rangeland Monitoring - Trend Studies, dated May I 985.

A. General Descnptlon

The Photo Plot Method includes taking a blose-up phdtograph'of either a 3- x 3-foot plot or a

-5- x 5-foot plot and a general-view photograph of the study site. In addition, measurements

and/or estimates are made to provide quantitative data conceming vegetation characteristics -
that may or may not be seen in the photographs The followmg indicators of trend are monitored

: W1th thlS method

1. Foliar and basal cover (including litter)
2. CompoSition (by cover)
3. Reproduction of key species

4. Density

B. Areas of Use

. This method has wide applicability and is suited for use with grasses, forbs, and shrubs. o

C. Advantages and Limitations

This method provides both a photographic record and a measurement or estimate of the vege-
tation cover and composition. Depending on the density of the vegetation, it may take con-
siderable time to measure and estimate the vegetation on the plot. Limitations of this method
are the extremely small area sampled, the dlfﬁculty in ldentlfymg seedlings, and the’ vanatlon
in the data collected among examiners.

D. Equipment

Study Location and Documentation Data form (see Illustration 59)

Trend Study Data - Photo Plot Method form (see Illustration 60)

Photo Identification Label (see Itlustration 61)

Frame to delineate the 3- x 3-foot or 5- x 5-foot plots (see Ilustrations 62 and 63)
Square-foot gridded frame with 16 equal divisions (see Illustration 62)
Stakes: 3/4- or 1-inch angle iron not less than 16 mches long

Hammer

Permanent yellow or orange spray paint

Camera: 35-mm with a 28-mm wide-angle lens

Exposure meter (if camera is not equipped with one)

COPNAUA WN —
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11.
12.
13.
14.
15.
16.
17.
18.

Supplemental Studies — Photo Plot Method

Film

Tripod (optional)

Small step ladder (for 5- x 5-foot photo plots)
Black felt-tip pen

Measuring tape calibrated in tenths of inches
Steel post

Post driver

Compass

E. Training

Examiners must be able to identify plant species. They must know how measurements and
estimates on the plots are collected and recorded. The accuracy of the data depends on how
well examiners are trained and on their ability to measure or estimate cover.

F. Establishing Plots

Careful establishment of plots is a critical element in obtaining meaningful data.

1.

Site Selection

Stratify the allotment, wildlife habitat area, herd management area, watershed area, or
other designated management area; select the key area(s) and key species; and determine
the number, size, and location of the plots.

2.

Number of Plots

Establish one plot on each key area; establish more if needed.

3.

Plot Size and Shape

Use a 3- x 3-foot plot in herbaceous vegetation and a 5- x 5-foot plot in shrub vegetation.
If the herbaceous vegetation is sparse, the 5- x 5-foot plot may be used.

a.

Plot Frame - 3- x 3-foot. Rods are used to divide the 3-x 3-foot frame into nine
equal square-foot sections. A square-foot frame gridded into 16 equal units can be
used to obtain more precise data. Each of these grid units represents 0.7 percent of
the area of a 3- x 3-foot plot (see [llustration 62).

Plot Frame - 5- x 5-foot. The 5- x 5-foot frame is supported above the vegetation by
six telescoping legs. A gridded overlay frame, 1 foot wide and 5 feet long, divides
the plot frame into smaller units. The overlay frame is constructed of welding rod
and is gridded into 1/16-square-foot units. The plot frame is marked at 1-foot inter-
vals on two parallel sides so that the gridded overlay frame can be positioned at 1-
foot intervals across the plot (see Illustration 63).

292




Supplemental Studies — Photo Plot Method

‘4. Plot Location

a. Permanently mark plots with angle-iron stakes driven into the ground at two diagonal
comers of the plots (see INlustration 64). ‘

b. Paint the stakes with bright-colored permanent spray péjnt (yello(v or orange) to aid
- in relocation. Repaint these stakes when subsequent readings are made.

5. Reference Post or Point

Permanently-mark the location of each plot by means of a reference post (steel post)
- placed about 100 feet from the plot. Record the bearing and distance from the post to the
plot. An alternative is to select a reference point, such as a prominent natural or physical
- feature, and record the bearing and distance from that point to the plot. If a post is used,
it should be tagged to indicate that it marks the location of a monitoring study established
by the Bureau of Land Management and that it should not be disturbed.

6. Plot Identification

Number plots for proper identification to ensure that the data collected can be positively
associated with specific sites-on the ground (see Illustration 65).
7. Plot Documentation

Document the location, size, and other pertinent information concerning the plot on the
Study Location and Documentation Data Form (see Illustration 59). Plot the precise
location of the photo plots on detailed maps and/or aerial photos.

'G. Taking Photographs

Take close-up photographs of the plot, as well as the general-view photographs, before making
any measurements or estimates.

H. Sampling Process

Count seedlings and mature plants by species and determine vegetation cover and composi-
tion by measurement and/or estimation. Record the data on the Trend Study Data - Photo
Plot Method form (see Tlustration 60). When repeat measurements or estimates are made,
follow the same process used in making the initial measurements or estimates. In addition to
collecting the specific studies data, general observations should be made of the study sites.

1. Number of Plants
Count and record on the form the number of seedlings and mature perennial plants, by

species, within the plot. In dense vegetation, the plants may be counted on a randomly
selected small portion of the plot and converted to the total for the plot. The form
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includes space for a plot diagram where the examiner can sketch in all the plants or just
the key species.

2. Measuring Cover

Record basal and foliar cover in square inches on the form. Measurements are made
where the growth form is a bunch type and clearly defined, such as occurs with blue-
bunch wheatgrass (Agropyron spicatum) or Indian ricegrass (Oryzopsis hymenoides).
Measure vegetation in its natural state, not "bunched" or "compressed” (see Illustration
66). Most plant species grow in the form of an ellipse rather than a circle. Therefore,
basal area measurements of bunchgrass and foliar cover measurements of forbs and
shrubs will consist of two measurements—the long and short diameters. Area is calcu-
lated by using the formula, Area = ®ab, where a and b are lengths of major and minor
radii. (Radii are obtained by taking half of the measured diameters.)

a. QGrasses. Measure basal area of bunchgrasses to the nearest 1/10 inch at 1 inch
above the soil surface. Measure any dead or vacant central portions of a grass clump
and subtract this from the total if the portion is larger than 10 percent of the plant
basal area. ' -

b. Forbs and Shrubs. Measure foliar cover of forbs and shrubs, projected to the
ground surface as viewed from directly above, if they are clearcut in outline.
Subtract dead or vacant central portions exceeding 10 percent of the plant cover. For
example, a shrub measures 14 x 20 inches but an area in the center, 5 x 8 inches, is
"open." The area of the shrub is:

A = ab - ma'b' = (3.14)(7)(10)-(3.14)(2.5)(4) = 188 square inches.
3. Estimating Cover

Estimates are made on litter and plants that are difficult to measure, i.e., creeping or
decumbent forms. Estimations are more rapid than measurements but not as sensitive
because small changes in plant size may not be readily detected.

a. Making Estimates Using the 3- x 3-foot Plot. Place the square-foot gridded frame
over each square foot of the plot (see Illustration 62). Observe the vegetation cover
from directly above the grid and count the number of 1/16-square-foot units of basal
or foliar cover by species. Do this for each species on the plot. Record the number
of units of basal or foliar cover by species on the form. If the observed cover does
not fill any specific 1/16-square-foot unit, estimate the percent of a unit that is filled.
Estimate the amount of litter cover in the same manner.

b. Making Estimates Using the 5- x 5-foot Plot. Place the 1- x 5-foot gridded frame
over a 1- x 5-foot section of the plot frame (see Illustration 63). Observe the vegeta-
tion cover and count the number of 1/16-square-foot units of basal or foliar cover by
species in the same manner as described for making estimates using the 3- x 3-foot
plot (see preceding section). Advance the gridded frame a foot at a time until the
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plot has been covered. Litter cover and cover by understory specnes can be estlmated )
wnth the l-square foot gridded frame if desired.

Esumatmg Cover of Stolomferous Grasses Generally, the cover for stoloniferous
grasses can be estimated because they form a dense closed sod cover. Determine
basal ground cover, as viewed through the 1/ 16-s_quare-foot units of the grid.

Estimating Cover of Forbs and Shrubs. Record thie foliar cover of forbs and shrubs
as viewed through the small grids. Do not count grids filled with dead portlons of .
the plants. -

Combinihg Measurements and Estimates -

Measurements and estimates are used if both clearly defined and irregularly shaped ,
plants occur in a plot. For example, a plot contains a very irregular-shaped shrub, two or "
three bunchgrasses, and a thin cover of rhizomatous grasses. Estimate the foliar cover of
the shrub and the basal area of the rhizomatous grasses, but measure the basal area of the

: bunchgrasses . :

Ca.

b.

Rhizomatous Grasses. Rhizomatous grasses are difficult to measure or estimate. *

Where only a few stems are present, count and record the number. Where the entire
plot contains widely spaced stems, count the stems in randomly selected grids and
then convert this to a total number for the plot. Count stems in at least 10 percent of -

~ the grids that contain the species. Convert these to basal area. Measure the area of
15 to 20 stems (or some other unit) and multiply by the total number. [Editor’s note:

To make calculations easy, measure the number of stems in one square inch and then

- divide the total number of stems in the plot by the number of stems in the 1-square-
.inch area to determine the number of square inches.] For example, if a plot contains ~ .
- 1,000 stems of western wheatgrass (Agropyron smithii) and 20 stems have an area of

one square inch, the area of this species on the plot is 50 square inches. -

Annual Grasses. For annual grasses, use the same procedure used for rhizomatous -
grasses (see preceding section). Estimate, as nearly as possible, the basal cover of
the plants and not the foliar cover.

I. Calculaﬁons

Calculate the trend index by totalling the following factors and recording them on the Trend
Study Data - Photo Plot Method Form (see Illustration 60).

l.

Composition

The composition factor is the percentage that the key species hake up of the total plant'
composition on the plot.
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2, Vegetation Cover

The vegetation cover factor is the percent ground cover provided by all live vegetation
(basal cover of grasses plus foliar cover of forbs and shrubs) on the plot.

3. Seedlings
The seedlings factor is the total number of seedlings of the key species on the plot.
4. Litter

The litter factor is the percentage of the plot area that is covered by litter.
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llustration 59, page 1

United States Department of the Interior Page_—of
Bureau of Land Management ,
Study Location & Documentation Data

Study Method ~ ' | /| Study Numbér
Allotment Name & Number . B _ | Pasture
District S - | Resource Area
Ecological Site o Piant Community
‘Date Established Established by (Name) = - | Map Reference:
Elevation ' _ Slope ’ Exposure Ae_rial Photo Reference .

Township - . Range .. Secton . 14 . 1/4 14 - _

e S T T scaler lnches

Location : o . IR T equals one mrle ,
'Key Species 1 '
1 2 3
Distance and bearing between reference post or reterenoe _point and the transect *;
location stake, beginning of transect, or plot .
Distance and bearrng between Iocatron stake and bearing stake
Transect Bearing - '| Vertical Distance Between Ground & Alrgned Tape -
Length of Transect o . | Plot/Frame Size
Sampling Interval . ' Total Number of Samples

Notes (Description of study location, diagram of transect/plot layout, description ot photo pornts etc If more
space is needed, use reverse side or another page.) :

Note: Depending on the study method fill in the blocks that.apply when a study is established. This '
documentation enables the examiners to conduct follow-up studies in a consrstant manner to provrde
comparable data for analysis, interpretation, and evaluation. .o
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llustration 59, page 2

. . Page L of £
United States Department of the Interior
Bureau of Land Management
Study Location & Documentation Data
St th . Study Number
udy Method Daccbenmire Trenal a;dsx, ;7“/_, o8 -03

Allotment Name & Number

Qeccrheirng Dspen = 1/O37 Pasture Sheecp Creeck

District //oue Resource Area L ost Moceordzirn

Ecological Slte(Z}y s/ 05/ "//ar Yoern 7%’ s Plant Community ARTR 2 - AGSP - PoweE 3

Date Established Established by (ria)we) Map Reference )
z/ 2y /&Y Chrar/re blagor Graystorne I/ win. topo.

Elevation Slope Exposure Aerial Photo Reference

y300 Flart Last BLM-2YEN-A2TIA ~ ¥/22/78

Township Range Section 1/4 1/4 1/4
2s 27 W 8 'y SE AW  Scaie: _2 inches
Location equals one mile
Key Species
_ : b

i AGSP 2 PowEs 3 3

Distance and bearing between reference post or reference point and the transect
location stake, beginning of transect, or plot

The dranscct localtion stake is (00F sout(780%) of Hhe
reference pest. Keference postis Fmiles axost of Bectvop Lescr ”‘1L""’ .

Distance and bearing between | i k i k
istance and 9 en location stake and bearing stake 102 foct at /35°

Transect Bearing Vertical Distance Between Ground & Aligned Tape
3 snches

Length of Transect Plot/Frame Size
9 700 He=¥ 20x850cm = 6 cover classes
ling Interval &very 2/7. beginning at the I-foot mark on fhe r mple
%rpnep-m tce ¢' mr' 'ylcf{- co;’nd.r ‘og’ #he {Mn{’e ay¥ every Total Number of Samples Kvo)
vJ 2o ;, o B

Notes (Description of study location, diagram of transect/plot layout, description of photo points, etc. If more
space is needed, use reverse side or another page.)

The Fweo péo/o P/o-/s are locatest at FP ance $3 /ee?’ a/o»y the Fape.
Closc-wup photos are fatken from +he northeast siake of the phato plots .

Note: Depending on the study method, fill in the blocks that apply when a study is established. This
documentation enables the examiners to conduct follow-up studies in a consistant manner to provide
comparable data for analysis, interpretation, and evaluation.
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lilustration 60, page 1

United States Department of the Interior Page—of —
Bureau of Land Management
Trend Study Data
Photo Plot Method
Study Number Date ' Examiner
Allotment Name & Number Pasture
Part I—Plot data by square foot section :
Species ool & 2| I gl 2ig 812 |ouloa ] |
Sac gaolee| 2l EIFglee| Pl E|Sclece 21 2SI €| EIR G
2 2 |2Els |2 e2lcEl S5 (|2elzel s S [e2lzE £ 5 (22lZEls|2(s2
g | & 2 |22| 3|2 (BB B | 2|BEfE| B | 2 [BR)22| B | 2 |BEfEs) B | & Rt
@ R ICRICRIORIOR IORECRICRIOR IORECEECRION IORECICRIOR IO RO KORED)
LITTER
LITTER
LITTER
LITTER
LITTER
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Page-_— of
Part Il—=Summary of Plot Data Part 1ll—Plot Diagram
Number sl;“ gt S‘I:t|al Percent : : }
List by Mature | Seed- nite - A Compo- ?
: Units |(measure- po
Species Plants | lings |estmate)] ment) | C°V®" | sition | f——-— — L —— T L
@ | o | & | © | o | o : } | :
Grasses '
(Basal Cover) ———t——i-f—-i——il-———
| 1
= T — 9 — 7
!
|
Grass Totals e
Forbs _I T r

(Foliar Cover)

I
|

b
[

Part IV—Trend Index Summary

Composition, Key Species

(percent)

Forb Totals

Shrubs
(Foliar Cover)

Cover, Live Vegetation

(percent)

Seedlings, Key Species

(number)

Shrub Totals

Litter, Plot Total

(percent)

Veg. Totals

Litter

TOTAL

Specific Instructions

(ltems not listed are self-explanatory)
Part i—Plot Data by Square Foot Section

Record data for each 1' x 1' section of the plot

Column (a) - Use the standard plant code (Scientific Symbol). Indicate which species are the key species.

Column (b) & (c) - Enter number

Column (d) - Estimate - 1/16 sq. feet units covered by species.

Column (e) - Measure - Total sq. inches covered by species.
Note: Use either estimate or measurement for each species. Do not use both.

Total - Total data for each species and enter in Part Il

To convert
Column (f) - measurement data -

Part li—Summary of Plot Data

Measured sq. inches (Column (e))

to percent cover
To convert

- estimate data
to percent cover

~ To calculate

% Cover (Column (f)) of each species

1296 (3' x 3 plot) or 3600 (5' x 5' plot)

Column (g) - composition

" Total % vegetation cover (of plot in Column (f))

300

x 100 = percent cover

- Multiply Column (d) by 0.7 (3' x 3' plot) or 0.25 (5' x 5§' plot) = percent cover

x 100 = percent composition




lllustration 60, page 3
United States Department of the Interior - ?age—J—m'L
Bureau of Land Management
Trend Study Data
Photo Plot Method
Study Number Date - ‘ Examiner
. 3YSs-~oz2W-17-02 6/12/8y Al Zisk
Allotment Name & Number Pasture
Dlack Beetbe - 1234 BecHfe
Part |I—Plot data by square foot section .
Species ool Bl Zlogulonl Bl 2loulowl 8l 2 loulou 8l Eloulowl & 2l
m T ISE| S| S|%8|SE S| S|%8|SE |5 |%8|SE E|S|58|5E|S|5(28
(a) ®) | © @ ]E§o)]@©]{@]E b)) ©|@lElo)fE]@d]E]ob]©]d]de
AGSP "‘4-:/ 2 54 / %4 V a1~ Ay /e| Zrodr
Pos&E 2 Pl E .5 | SHpke
LITTER
[ POsSE
SIHY
FEID - Hay
PHHO
AGSP
LITTER
POSE
FEITD
PAHO
ARARS / A
AGSP - T
CF-AAgle| Zreh
Stk Cabrara
Ript
LITTER
LITTER
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lllustration 60, page 4 : ‘ Page_2_df 2
Part [lI—Summary of Plot Data Palr;\lll—Plot Diagram
Number 116 | Total Percent [ x Wl |
List by Mature | Seed- s@ﬁiz' (n?.?a'sm'e Compo- Ag” x | | O
Species Plants | lings |(estimate){ ment) Cover |“sition | fx— x_?_ L]
(a) o | © @ | @ o | @ |25 5] '
Grasses x < wr|x r I u@p |
(Basal Cover) — X 1—9—;; ——4 —
AESP (/4:, ) o.9 63| &¢ ® (S r“ B - :
POSE 28 34 2.7 | 29.0 ) | &} Uah NS 4 —
SIHY 2 0.5 35| 47 | i l | T
FEIO (g Sp)| 2 / 4.7 3.29 | 3.9 I I I |
Grass Totals 327 / 9?2 6.9 | 6.0 __—I___T_—'#—__f_-f_
Forbs ' I | I
(Foliar Cover) , 1 1 i I
PUHO é 44 -98| 13-4 Part IV—Trend Index Summary
Composition, Key Species '
(percent) A $2.3
5 F:rb Totals é £-S 981 £3.1 | Cover, Live Vegetation
rubs (percent)
(Foliar Cover) 7.49
ARAR 8 / 12Y4 .07 -9 ] Seedlings, Key Species
' (number) /
Litter, Plot Total
Shrub Totals / O-f 07 . 9 (percent) & 82 O
Veg. Totals 7.-99 |/00. O
Litter 1882 oL | 9.6/
Specific Instructions P - PHHO &)-agsP

(Items not listed are seff-explanatory) X = POSE | - fngle

Part I—Plot Data by Square Foot Section & = SIHY T
Record data for each 1' x 1’ section of the plot ‘

Column (a) - Use the standard plant code (Scientific Symbol). Indicate which species are the key species.
Column (b) & (c) - Enter number
Column (d) - Estimate - 1/16 sq. feet units covered by species.
Column (e) - Measure - Total sq. inches covered by species.
Note: Use either estimate or measurement for each species. Do not use both.
Total - Total data for each species and enter in Part (l.

Part ii—Summary of Plot Data
To convert Measured sq. inches (Column (e))
Column (f) - measurement data - -

- x 100 = percent cover
to percent cover 1296 (3' x 3' plot) or 3600 (5' x 5' plot)

To convert
- estimate data - Multiply Cotumn (d) by 0.7 (3' x 3' plot) or 0.25 (5' x 5' plot) = percent cover
to percent cover ,

To calculate

o .
Column (g) - composition % Cover (Column (f)) of each species

" Total % vegetation cover (of plot in Column (1))
302

x 100 = percent composition
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" llustration 62

. 'Réhgéland MonitorihQ—_Trend Sttij“dies’r.‘j

Photo Plot Frame - 3- x 3-foot

1'0"»

1 lou

S 1 '0“..;,..1 ’

(inside) |’
e 1 '0"

B Hlnge

174

.,_...4;-1/‘4"‘ Round »orvfsquérei-r"_ =
© - steélrod . -

R it

110"

S )

esiema

—

Rod stabilizers (see detail)'.'Z;-_,...;-

1/8" Steel rod

(removable)
Rod stabilizer
1/4" Steel rod

305

- Spot weld all S PR

S

S | 'b-ﬂ.:...

3 ] 1 o
—{, -1/4" Rods

........ 18" Rods ~ -,

Gridded overlay frame for .

. use

with 3'x3' plot frame.

Each grid 1/16 sq. ft. (3°x3")




lllustration 63

Rangeland Monitoring—Trend Studies

Photo Plot Frame—5- x 5-foot

Gridded overlay frame fits---.._
over 5'x5' plot frame ™,

3/4 Light tubing---"1["

| | w
Telescoping legs - '
(see detail) (

I
1%
aS T

II T *-Set screws

1} DETAIL '
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* lllustration 64

Rangeland Mér‘litori\ng

Permaneht Photo Plot ‘I:.oc_atiOnr o

(3- x 3-foot, 5- x 5-foot, or 1- x 1-meter outline) o
Camera Point—Permanent Stake :{;il: ron
(locate on north side of plot) L / .

|I

/ ___________________ _l
angleiron - . : ‘ :

stake - ~ Paintthe stakes with bright-colored permanent spray paint

(yellow or orange) to.aid in relocation. Repaint these stakes
when subsequent photographs are taken.
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lllustration 65, page 1

RANGELAND MONITORING/TREND STUDIES—
STUDY AND PHOTOGRAPH IDENTIFICATION

A. Numbering Studies

Studies should be numbered to assure positive identification. These numbers can also be
used to identify photographs. Following are three alternative schemes for numbering studies:

1. Numbering Scheme 1

Consecutive numbers may be assigned to studies within an allotment. For example,
Mooncreek #1 and Mooncreek #2 would be studies Number 1 and 2 within the
Mooncreek Allotment. A disadvantage to using the names of allotments in a numbering
scheme is that these names can, and often do, change.

2. Numbering Scheme 2

Studies may be numbered based on their location within a township, range, and section.
A 10-character number can be assigned in the following manner:

a. The first three characters are the township (03S), the second three are the range
(27W), the next two are the section (08), and the last two are simply a series number
(01) assigned to a study based on the number of studies located within a section.

b. The numbers for studies located in Section 8 would be 03S-27W-08-01, 03S-27W-
08-02, and so forth.

c. Depending on the local situation, this scheme can be modified by adding characters to the
code where there are fractional townships or ranges, where there are more than 99 sec-
tions/tracts within a township, and/or where there is more than one public land survey
principal meridian and baseline within the area of jurisdiction.

3. Numbering Scheme 3

Studies may be numbered based on their location relative to the initial point of survey
(principal meridian and baseline governing public land survey).

a. Under this scheme, the first character is a letter assigned to a principal meridian and

baseline quadrant. Using the initial point of the survey as the center point, the north-
east quadrant (townships located to the north and east of the initial point) is coded
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lllustration 65, page 2

“A” The northwest, southwest, and southeast quadrants are coded “B” “C”, and
“D” respectively. For example: :

2D
N

AN —— | sait Lake Meridian
o (mmal pomt)

Cc a D

The next characters are the township number (3, 16, etc.) followed by the range number
(7, 32, etc.) and the section number (8 21, etc ). .

The next three characters are used to identify the subdivisicns within a section (down :

to 10 acres) in. which a study is located. These subdivisions have letter. desngnatlons
- as follows: - :

b|ay
a——
cld

. . . . K
d to. , . L o
- . - . . BN

The last character(s) is (are) simply a series number (1, 2. 3 ' .10, 11, etc.)
assigned to a study based on the number of studies located wnhm the smallest subdi-
vision.

For example, Studles 1 and 2 located in the SEl/4NEl/4NWl/4 of Section 8 TBS
R21E would be numbered (D 3- 21)8Bad -1 and (D-3-21)8Bad-2.

“ Depending on the local situation, this scheme can be modified by adding characters
to the code where there are fractional townships or ranges, where there are more than
99 sections/tracts within a township, and/or where there is more than one public land -
survey principal meridian and baseline within the area of _]UﬂSdlCthﬂ
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lllustration 65, page 3

B. Identifying Photographs

In most cases, the number that has been assigned to a study is the number used to identify the
photographs associated with that study. Following is a description of three labels that can be
used to include the study number in the photographs:

1. Label1l

- The Photo Identification Label included as Appendix C can be copied and used to identi-
fy photographs. This label provides space for documenting the date, number, and loca-
tion (Resource Area, allotment, and pasture) of a study. A large black felt-tip marking
pen should be used to print the information on the label.

2. Label2

A slotted sign board with a black felt background and movable white plastic letters can
be used as a photo identification label. Room permitting, the user may include any infor-
mation desired on such a label. A 9- x 12-inch board with slots running lengthwise at a
spacing of 1/4-inch and 1-1/2-inch white letters makes a highly visible label for most
photographs.

3. Label3

A placard on which identifying characteristics can be entered can be developed to meet
local field needs. The placard can be constructed of heavy white cardboard on which
such things as Date, “T” (township), “R” (range), Section Number, etc., are preprinted.
A heavy mylar film can be placed over the preprinted placard. The specific identifying
information can be handprinted on the mylar with a heavy grease pencil or other readily
removable, highly visible, marking material. After taking the desired photographs, the
mylar can be wiped clean and the placard reused for other photographs. A more perma-
nent placard can be constructed of plywood and painted enamel white. The grease pencil
markings can be wiped from the enameled surface and the placard reused for other pho-
tographs. Caution must be exercised in the placement of the placard to prevent glare
from the mylar or enameled surface.

NOTE - Labels can be placed flat on the ground immediately adjacent to photo plots for
close-up photographs.

- Labels can be placed in an upright position in the foreground of general view
photographs.
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E Hlustration 66

Rangéland-Monitoring—_Trerid Studies

Diagrammatic Sketches of Vegetatlon Growth Forms
and Measurement Techmques

BUNCH GRASS o . '~ SHRUB

Measurement

Measurement

B at one inch e
Side View . height Side View
' ( b Measurement of - ‘

1w ‘both long and

Top View
-"Area=x ab
Grass clump with dead ' Brush crown with dead

center greater than 10% . central portion greater than 10%

Measure entire clump- , Measure entire crown area-

Subtract out dead portion . ’ Subtract out dead portion
Area=nab-na'b' Area=rab-na'b’
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N - ‘B Areas of Use

Supplemental Studles — Coimmunity Structure AnaIysis"

XVIII COMMUNITY STRUCTURE
ANALYSIS

' Editor's Note The Commumty Structure Analyszs procedures were transcrtbed from the

V-orxgmal text from BLM Techmcal Reference 4400-4 Rangeland Momtormg Trend Studtes S

_dated May 1 985. "
"fr_‘A General Descnptlon o

The Communlty Structure Analysns (CSA) Method assngns an 1mportance value to each, "’

o species to descnbe its status in the community. This value is based' on relatlve cover, re]atlve .

o densnty, and relative frequency A 100-p01nt pace transect is run to-collect the vegetatlon

" data. Close-up and general-view photographs should be used w1th this method The fo]lowmg i‘ : _ "

‘ Amdrcators of trend are momtored with thJS method
.‘ 1 : Fo]iar covcr (including litter) .
- '2.,:béﬁsit‘y SR

3 Frequency

4 Composmon by fohar cover and densnty

‘,l'

ThlS method is recommended for grass-shrub vegetatlon types
C Advantages and leltatlons

N The method is easy to use and interpret. Because the lmportance is based on "relative” rather
than " absoluté” values, it is less affected by estimator bias. The relative position of a plant
species in the community is essentlally undisturbed by year-to-year dlfferences in ralnfall as
-density and frequency tend to compensate for fluctuations in productlon »

D. .Equipment | _ | - A‘ P o

1. Study Location and Documentation Data form (see Illustration 59) -

2. Trend Study Data - Community Structure Analysis Method-Foliar Cover Data
- form (see Ilustration 67)

3. Trend Study Data - Community Structure Analysns Method- -Density and
- Frequency Data form (see Illustration 68)

4. Trend Study Data - Community Structure Analysis Method- Summary form

.+ (see Tlustration 69)
- 5. Photo Identification Label (see Tllustration 61)
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Supplemental Studies — Community Structure Analysis

6. Frame to delineate the 3- x 3-foot photo plots
7. Stakes: 3/4- or 1-inch angle iron not less than 16 inches long
8. Hammer
9. Permanent yellow or orange spray paint
10. Camera: 35-mm with a 28-mm wide-angle lens
11. Exposure meter (if camera is not equipped with one)
12. Film
13. Tripod (optional)
14. Black felt-tip pen
15. Microplot frame: 5 x 10 centimeters divided into quarters
16. Circular plot frame: 9.6 square feet or smaller if vegetation is dense
17. Tally counter (optional)
18. Compass
19. Steel post
20. Post driver

E. Training

The accuracy of the data depends on the training and ability of the examiners.
1. Examiners must be able to identify the plant species.
2. Examiners must know how to collect foliar cover data.

-3. Examiners should be consistent in determining the number of individual
plants. For most plant species, individuals are readily distinguished. However, most
communities contain some species that reproduce vegetatively. Determination of
what constitutes a plant unit in such cases is somewhat arbitrary. For rhizomatous
grasses such as western wheatgrass (Agropyron smithii), each culm group can be
visualized as an actual or potential plant unit, as can rooted stoloniferous units of
such species as vine mesquite (Panicum obtusum). Mat or sod-forming plants such
as blue grama (Bouteloua gracilis) or alkali sacaton (Sporobolus airoides) usually
start growth as small, distinct clumps but may spread to become plants that are a
yard or more in diameter. As this occurs, they tend to fragment into more-or-less sep-
arate units, and it is these separate units that should be counted as actual or potential
individuals.

4. Examiners must be familiar with the operation of the camera equipment.
F. Establishing Transects
Careful establishment of transacts is a critical element in obtaining meaningful data.
1. Site Selection
Stratify the allotment, wildlife habitat area, herd management area, watershed area, or

other designated management area; select the key area(s) and key species; and determine
the number, length, and location of the transacts.
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2. Number of 'I\'anse'cts' ‘
- Establish:one transect on each key area; establish more if needed.

3. 'I\'an'sectLayout", . L S

a. " Drive an angle i iron locatlon stake into the ground to. pen'nanently mark the locatlon : .
of each transect (see Illustratron 70) T

~ b.. At thelocation stake determme the transect bearing and select a promment drstant
. landmark such as a peak, rocky point, etc., that can be used as the transect bearmg .
. point. Drive an angle iron stake into the ground at a pomt 6 feet from the locatlon
L stake along the transect bearmg (see Illustratron 70). , :

e . Pamt the transect locatlon and transect bearmg stakes with bnght-colored perma-

nent spray paint (yellow.or orange) to aid in relocatlon Repaint these stakes when ot

subsequent readmgs are made.

A, '_I_teferencePostorPoint_ TeE LT e

Permanently mark the location of each tranSect'hy means of a reference post (steel:post)

‘placed about 100 feet from the transect locationstake. Record the bearing and distance .

from the post to the transect location stake. An alternative is to select a reference point,

- suchas a prominent natural or physical feature, and record the bearing and distance from ‘ et :

that point to the transect location stake. If a post is used, it should be tagged to indicate .
that it marks the location of a monitoring study established by the Bureau of Land -
Management and that it should not be dlsturbed o Co

- S. 'I\'ansect Identlﬁcatlon .

Number transacts for proper identification to ensure that the data collected can be posmvely
assocrated with specific sites on the ground (see Tllustration 65).

} 6. Transect Documentatron )
Document the location, starting point.‘bearing,‘sampling interval, and other pertinent

information concerning the transect on the Study Location and 'Documentation Data form
(see Illustration 59). Plot the precrse location of the transacts on detalled maps and/or

aerial photos. D . . ( T

G. Taking Photographs

Take close-up photographs of the photo plot, as well as the general-vrew photographs, before
making any measurements or estimates.
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H. Sampling Process

The studies data are collected by species along a 100-point pace transect. Microplots are read
at each point and a 9.6-square-foot, or other size, circular plot is read at each tenth microplot.
Data are recorded on the Trend Study Data - Community Structure Analysis Method—Foliar
Cover Data form and the Trend Study Data - Community Structure Analysis Method—
Density and Frequency Data form (see Illustrations 67 and 68). When the transacts are
reread, follow the same process that was used when they were established. In addition to col-
lecting the specific studies data, general observations should be made of the study sites.

L. Collecting Cover Data

a. Beginning at one pace from the transect bearing stake along the transect bearing, col-
lect cover data with a 5- x 10-cm microplot frame at every pace (every alternate
step), or at some other prescribed interval, along the transect for a total of 100 sam-
ples (see Illustration 70). Center the microplot frame in front of the toe.

b. With each placement of the microplot frame, estimate the foliar coverage of each
perennial plant species. Record the dot count tally for each species by cover class on
the Trend Study Data - Community Structure Analysis Method—TFoliar Cover Data
form (see Mlustration 67). Foliar coverage data may also be collected for annual plant
species. The cover classes are as follows:

Cover Class Range of Coverage Midpoint of Range
1 1-5% 2.5%
2 5-25% 15.0%
3 25-50% 37.5%
4 50-75% 62.5%
5 75-95% 85.0%
6 95-100% 97.5%

c. Alternative cover classes can be used with this method. When transacts are reread,
use the same cover classes used when the studies were established. An example of a
ten-cover-class system is as follows:

Cover Class Range of Coverage Midpoint of Range
1 1-5% 2.5%
2 5-12.5% 8.75%
3 12.5-25% 18.75%
4 25-37.5% 31.25%
5 37.5-50% 43.75%
6 50-62.5% 56.25%
7 62.5-75% " 68.75%
8 75-87.5% 81.25%
9 87.5-95% 91.25%
10 95-100% 97.5%
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Estimate the Undisturbed.foliar cover for grasses, forbs, and shrubs. Consider all B
individuals of a plant species in the microplot as a unit. All other kinds of plants are
ignored as each plant species is consrdered ‘The plants do not have to be rooted in

- the plot

The 5- x 10-cm microplot frame is divided into fourths to assist in estimation.

Overlapping foliar cover is included in the cover estimates by ‘species; therefore,

total cover may exceed 100 percent. Total cover may not reflect actual ground,cover. .

Estimate and record the cover for litter (loose plant matenal or standing dead matenal) '
and rock (1/2 inch in diameter and larger) . :

Collecting Densrty and Frequency Data

At each tenth microplot, collect density data with a 9.6-square-foot circular plot (see. -
Illustration 70). Center the circular plot frame in front of the toe. A total of ten sam-

- ples is collected. Depending on the density of the vegetation, a smaller size circular ’

plot may be used. Record the number of plants by species for all perennial grasses,

‘forbs, and shrubs on the Trend Study Data - Community Structure Analysis

Method—Density and Frequency Data form (see Illustration 68). Densrty and-
frequency data may also be collected for annual plant species.

Count by species all plants rooted within the plot The majority of the base of the
plant must be in the plot to be.counted. ‘

I Calculatlons

1.

Cover

Calculate the percent cover by species as follows:

a.

Convert the dot count for each species in each cover class to the number of plots that -
included that species in that cover class.

Multiply this value times the midpoint of the appropriate cover class. .
Total the products for all cover classes by species.

Divide the sum by the total number of microplots sampled on the transect (usually
100).

Record the percent cover by species on the Trend Study Data - Community Structure

Analysis Method—Foliar Cover Data form and on the Trend Study Data -
Community Structure Analysis Method—Summary form (see Illustrations 67 and 69).
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2. Density

Calculate the density for each plant species by adding the number of plants of the species
counted in the 10 circular plots. Record the totals on the Trend Study Data - Community
Structure Analysis Method—Density and Frequency Data form and on the Trend Study Data -
Community Structure Analysis Method—Summary form (see Illustrations 68 and 69).

3. Frequency

Calculate the percent frequency for each plant species by dividing the number of circular
plots in which the species occurred by the total number of circular plots sampled (usually 10)
and multiplying the value by 100. Record the percent frequency on the Trend Study Data -
Community Structure Analysis Method—Density and Frequency Data form and on the Trend
Study Data - Community Structure Analysis Method—Summary form (see Illustrations 68
and 69).

4. Importance Value

The importance value of a species is a composite score of the relative cover, relative density,
and relative frequency; it represents the relative importance of that species in the plant com-
munity. Calculate the relative values by dividing the individual species values for cover,
density, and frequency, by the total values for these data categories for all species. Plant
species can be ranked by importance value. The total community has an importance value of
3.00. The importance value is calculated and recorded on the Trend Study Data -
Community Structure Analysis Method—Summary form. The percent plant cover, litter
cover, rock cover, and bare ground are also recorded on this form (see Illustration 69).

318




Nlustration 67, page 1

(eBed sayjoue Jo epis Jaylo 8s() S9ION

- - _”,oc_o%_s_v (ur "ou)

(2 sse10) (@ SSB1D) + " *+ (2 SSE1D) (2 SseI0)
(uiodpi) (ur -ou)

_ seads Aq
..W ~ 18A0D Jusdled

youl g/1 < 30y

oun
18000 #| wnodioQg # .E:oo 100 #1 wunojniog sa10ads jue|d
Wedsed (s8) % 56-6L (S°2€) % 05-52 S'e) % S} pue
G SSE|D) J9A0) _€ ssej Janc) | SSB|D Janc) AioBsje) 18100
eln)sed JOQWINN '3 SWEN JUBWIO|Y Jaulwex3 aleq Jaqunp Apnis
eleq Jano) Jsejjo4—poyiay sishjeuy aimondis Ajunwwo) juawabeueyy pue jo neaing
—j0efieq eleq Apn)s puail o431 3yy jo uadwpedaq sajels payun

319




Hiustration 67, page 2

(abed 1ayjoue 10 apis JaYyjo asn) SIION

(wuodpiyy) (u) ou)

m (2 ssejD) (g ssejo) +* * * + (2 sselQ) (2 ssej))
(wuiodpig) (ut "ou)

_ s®pads Aq
.,W ~ 19n0Q uadsad

fr / . S s | 4 e goLy
/ 'z : 750
z g oo 1 é Aa| zvsno
z / o | S ce | SV7N7F
/ ‘4 . 17 o| &7Qds
/ / . | € ce| TILSV
< g e Tz, . Z ¥boq
& £ oo 92| IR K AHIS
/ 9 3 Ivds
6 or R 8/ ORr vrIH
/ 1é P3| uow g1 200y
% g oo ez DR ouN
Jano) #| wnodiog #| wnonioa #| wnopiloq sel0adg Jue|d
Jueasag (58) % S6-G2 GL: (G°2€) % 0S-S2 G2 %St pue
_ 9ssEi gssel0/en00 | yssEI0@A0D | gsseigienc | gSsEiD. | sseipienog | Mlobaied Janod
H7oS /ELT — Va7D sm75q 0 48/ St/ Vg VEO
ainsed JaqUINN 3 SWEN Juswyo)ly Josujwex3 aeq Jaquinp Apnis

7 107, abeyq

Bleq 49109 Jejjo4—PpoyIaiy sisAjeuy ainjonais Ajjunwwiod
Bieq Apnis puaii

juswebeuepy pue jo neaing

Jopiaju] ay) Jo yuswpedaq sajels payun

320




lllustration 68, page 1

United States Department of the Interior | Page—of —

-Bureau of Land Management
' Trend Study Data .
- Community Structure Analysis Method—Densnty and Frequency Data .

Study Number : ' _ : Date Examiner

Allotment Name & Number o R ' Pasture

Plot Number B ' " | Density - | Frequency

Plant Species . . :
| 1 [ 2 3[a]5 6] 78] 9 [10]T}|

Density = Total number of plants by species recorded for all ten plots. ' Notes (Use other side or another page)

No. of plots in which a species occurs x 100

Frequency (%) = 30
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]

United States Department of the Interior

Bureau of Land Management

Page_—/_of -/ _

Trend Study Data @
Community Structure Analysis Method—Density and Frequency Data
Study Number Date Examiner-
cUBA #/ 9/15/8¢ Joe Blue
Aliotment Name & Number Pasture
CYBA — 293/ S 7%
. Plot Number Density | Frequency
Plant Species 1 |23l als| 6] 7] 8| 9 | 10] (Totah | ()
HTIA 4 |1 2 |- |72 |5 - |2 | 6| 36 So
SPAIL / -|l@|-17]|=-|1-1712]- // So
STHY -1 2|l 7/7 |2 |25 | =-|-13| 2 7o
BOGR 2 | 215|127 |17 ]|- - |1 & | 27 Ko
ASTRA = / = = | = = = / - - 2 20
SPDODI 3 / - = / - / = = / = & y0
EULA S 217 |5 | = | - 2| - | &6 - - /9 Ky~
GCUSA 2 - | = | - - / S5 |3 g | 2 - /5 SO
OPCL ¢ | =] =12¢1]= = |l =1- 2 20
ATOB | -] =-|-=-]=-=]=17¢]-1+= / /0 |

10

i

Density = Total number of plants by species recorded for all ten plots.
Frequency (%) = No. of plots in which a species occurs % 100
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 lllustration 70
Rangeland Monitoring—Trend Studies

Community Structure Analysis Method Transect Layout

9.6 square foot
circular plot

|

Photo plots may be
permanently located
anywhere along the -
- transect. o

] 0

1 Pace or other prescribed interval’

1

0

Micropldts—5 x 10 cm

Microplot Frame—
5 x 10 centimeters
(divided into quarters)

100 0 g

T X --——— Transect Bearing Stake

6
feet

—L X <—— Transect Location Stake
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XIX. STEM COUNT METHOD'

Editor’'s Note: The Stem Count Method procedures were transcribed from the original text in
_ the BLM Technical Reference 4400-3, Rangeland Momtormg Utilization Studtes, dated '
September 1984. ‘ :

The Stem Count Method involves counting grazed and ungrazed stems in plots along a tran-
sect. It is based on the theory that percent utilization is directly related to the total number of

stems grazed.

A. Areas of Use

This method was developed for use on mixed grass prairie rangelands. It is recommended
for rangelands where western wheatgrass (Agropyron smithii) or other single-stem'rhizoma—
tous grasses are the important forage species. If the key species is not present at the proper
interval at Jeast 50 percent of the time, a different method for determmmg utilization should
be used. :

B. Advantages and Limitations
‘The method is simple and comparatively free from personal or procedural error. Some prob-

lem may arise in determining what is a single plant when more than one stem appears from a
rhizome. Count stems—not plants. :

C. Equipment
1. Study Location and Documentation Data form (see Illustration 59)

2.. Utilization Study Data - Stem Count Method form (see Illustration 71)

3. Frame to delineate plots (a 1-square-foot plot is suggested)
D. Training
Little training is required for this method. Examiners must be able to identify the plant

species as they count and record the number of grazed and ungrazed stems of the grasses on
the plots. '

E. Establishing Studies

Select key area(s) and key species and determine the number, length, and location of the
transacts. Document the location and other pertinent information concerning a transect on
the Study Location and Documentation Data form (see Illustration 59).
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F. Sampling Process
After examiners are trained, proceed with the collection of utilization data.

1. At each interval along the transect, place the frame immediately in front of the toe or
on the nearest site having the key species.

2. Count all grazed and ungrazed stems of the key species in each plot and record the
numbers separately on the Utilization Study Data Stem Count Method form (see
Illustration 71).

G. Calculating Percent Utilization

Calculate the percent utilization (percent of stems grazed) by dividing the total number of
grazed stems by the total number of stems (grazed plus ungrazed) and multiplying the result
by 100. Record the percent utilization on the Utilization Study Data Stem Count Method
form (see Illustration 71).
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lllustration 71, page 1

United States Department of the |nter|or
' Bureau of Land Management

Utilization Study Data -
Stem Count Method

Page —of —

Total Stems

(Stems Grazed) |

h Stydy Number Date Examiner ‘
.| Allotment Name&'N‘u’mber Pasture,"
Kind and/or Class of Animal . Period of Use -
Key Species o ‘,Sterﬁ Couet by Plot - . ‘
Pot- |1 | 2|3 |a|s|e| 7|89 |10]|1n]|2]13]|14]|15]| Toas |
| Grazed | | | ‘ . |
Ungrazed o
Pot |16 | 17 [18 |19 [ 20 [ 21 |22 |23 | 24" 2.5' 26, .27‘""»2'8 29 ’,;3'(_)"'_“",,VT,ot,‘a|§
Grazed - | | 7 | N “
‘ Ungrazed |
Pbt 31 | 32 |33 |'34 )35 )36 |37 |38 |39 |40 | 41 |42]43. a4 _451“”"TOta|§-
'Grazed | | 1 L
| Ungrazed ‘ ‘
"] Notes (Use other side or another page if Total GR Steme Total GIR + UNGR Stems
necessary) - ' -
Grazed Stems , 109 = < Utilization x 100
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llustration 71, page 2

United States Department of the Interior

Bureau of Land Management
‘ Utilization Study Data

Page—/ of _£_

Stem Count Method
Study Number Date Examiner
/BN~ YIE-27-0% g/30/8% Bob Jackstraaw
Allotment Name & Number Pasture
Blue Ridge - 0079 Chokecherry

Kind and/or Class of Animal

Period of Use

Horses S/ to Y30
Key Species A4G6Sm Stem Count by Plot ‘
- Plot 1 2 3 4 5 6 7 8 9 i0 11 i2 | i3 | 14 | 15 Totals
Gazed | S | 6|4 |7 |85 |6 |2|5 |3 |2 |7 |é6 | 82
Ugrazed | 3 | 8 |2 O |6 |08 |2 |5 |6 |87 |5 |3|2]| 83
Plot 16 | 17 | 18 | 19 | 20 | 21 | 22 |23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 Totals
Gazed | S |8 |7 |9 |6 | 8|S |22 |7 |77 |57 |7 | 700
Ugrazed | @ 1 S |2 |S |21 3|3 |o|loje |2 |07 |21/ 329
Plot 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 Totals Q
eazed | 5|2 |3 |7 |7|s|7|v|e|lw|lv|s|z|e|z]| %
Ugrezed | S| P B |O |29 |22 |7 |7 |7 |06 |29 | 77
Notes (Use other side or another page if Total GR Stems 258 | Total GR + UNGR Stems 954’
necessary)

Grazed Stems , 100 =

Total Stems

- 258 o,
% Utilization x100= 5 7 /o
(Stems Grazed) X4

These borses have #rampled #re area arocrd #4He wanadeveloped
chokecrerry Spring carntsl /¥ is snotbing bet x mcd bole. The soring
bhead sbhowle be fenced and #he warer piped & o #rowusss -
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determining if certain reports, such as range condition, can be compared to:the concepts and reports used today.
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