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INTRODUCTION

This Technical Reference contains the rangeland inventory and monitoring technigques
historically used in the Bureau since formation of the Grazing Service. It does not include
local or regional techniques. Where manuals could not be located, the best available docu-
mentation was used.

Every effort has been made to accurately transcribe the original manuals. Editing was limited
to the introductory Editor’s Notes in Sections I - XII to preserve the original wording intact.
However, Sections XIII - XVI were edited for style and grammar; these sections have been
rewritten for clarity, so there was no need to be concerned about preserving an original
manuscript.

This technical reference is designed 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 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.

Itis 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, comments
and supporting documentation should be sent to the Service Center (SC-210).
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I. RANGE SURVEY

Editor's Note: The Range Survey procedures were transcribed Srom 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 of language different from many of

today's commonly accepted standards. To preserve the integrity of the original document,
the wording has been left untouched.

INSTRUCTIONS
FOR
RANGE SURVEYS

As formulated by the Inter-agency Range Survey
Committee

and adopted by the
Western Range Survey Conference

April 34, 1937

Approved:

John Collier
Commissioner, Bureau of Indian Affairs

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
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INTERAGENCY
INSTRUCTIONS FOR RANGE SURVEYS

A. Foreword

The purpose 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 desired
accuracy and uniformity in results.

Former instructions are herein revised to include modem p dure and ptable new
methods that have proved desirable and lly satisfactory. Promising new field p
are described in detail.

The instructions provide for the inued use of the i method with minor
changes, but also describe the so-called “square-foot density or point observation plot”
method of d ining density and position, fully izing it as an ptable and
optional variation of the reconnaissance inethod.

Recognition of the square-foot density method for d ining density i afew
other changes in procedure since that method measures density (0 as nearly as possible true
ground cover whereas the reconnaissance method in actual practice results in much higher
density estimates.

It may be generally assumed that these differences in density esti are later P

in final grazing capacity determinations by the use of proportionately different forage acre
requirement standards. For this and similar reasons it b 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 directly in terms of grazing capacity in future tabulations and
graphic presentations.

It is recognized that each agency may wish to issue suppl 'y written i ions 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 producti hed ion, game conserva-
tion, ion, and other legiti d ds. The closest mlegra(lon 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 prehensive plan for ing the re-
source, the range surveys are conducted. A completed plan of range management should
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show what the range 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 prep ion of plans, while ial, are of
no greater importance than the lmnmg of the men who take part in the work. This activity is
essentially field laboratory work i m range managemenl lt involves every phase of i mvoxcmg
range dying and analyzing p king out soluti and providing for

the application of thorough-going plans. In view of the recognized need for hor ,“,

trained range technicians and admini itis ial 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 dards of requi Each agency

may issue such additional instructions as they may find necessary in connection with special-

ized work or proj ided, h: T, that such i ions do not alter the minimum

requirements herein descnbcd or conﬂuct with the principles herein approved. Each agency
full administrative ibility for the adequacy and accuracy of the results

obtained.

P

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 acrial contact prints. Aerial photographic maps are preferable when
obtainable. If aerial maps cannol bc procured and the available base map is not on
the desired scale, ph or reductions may be made. Un-
mounted copies may be used by the exammers for typing in the field. Where maps
of satisfactory accuracy are not available, accurate field maps on a i- or 2-inch scale
must be prepared, either prior to or in connection with the range survey work.
Mini control requi as described on page 8 must be followed in connec-
tion with the field mapping and typing work.

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

Location of known section corners and of as many as possible of such cultural
features as buildings, fences, corrals, roads, trails, driveways, improved water
devel lephone lines, etc., including I by special sur eys.

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

In ion 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 proposed to be
cut within 5 years, planted areas and proposed plantations, as well as a timber
type map for field u: ~ if available.

(2) The value of each watershed, as for municipal water supply, irrigation, or
power; and areas closed to gmzmg or on which grazing is restricted for the
of hed p

purp

(3) Populati i of imp 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 provide for game. In addition careful notes should be made of the

of smaller fur-bearing animals, upland bird species, etc., and of the
means by which grazing can be better correlated with the management and
protection of these forms of wildlife.

(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) Data regarding 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 until the season is sufficiently
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

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.

Control. In ion with the ing of ion types, it is neces-
sary to have definitely located points on the ma belng 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 typmg is done by mangulauon using U.S.G.S. or C.&G.S. primary
control, it is ! to late the tri lation control with G.L.O. corners 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 pis id ial 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 ch of inf ion obtained should not vary
materiaily as between projects - it should be i ly and reliable, but the

i ity of the field ination 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 mini dards of requi 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 assi: and one bination cook and camp
mover constitutes the most efficient, ical, and practical ization where the
field work is done intensively. A larger party requires too frequcnl 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 satisf: y. Inlevel or 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 d with the dards 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 imp ly depends upon his jud

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

The chief of party should be a man ol’ good Judgmem thoroughly trained in the technical
work, and with iderabl ve He must be able to handle and
direct his men and cooperate with local offi ccrs 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 ou( thc work of lhe men in the field,
see that the project plan and field methods are thoroughly 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 undk dable shape to a , order supplies when good business
so directs, and maintain a check on expendi He should make a thorough study of
range conditions, utilization and management needs on lhe area as a whole, in order to
be able to participate in the preparation of a p plan at the
complcuon of the project. Al 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 rcsponslbllny in the future, will be
selected for the regular party work or chosen as temporary B of the

strenuous character of the work, especially when done on foot, men must be in good
physical condition.

Either technical or hnical administrative men already in the agency will be
encouraged to serve on the party for one or more years where such assignments are
idered in the best i 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 essenual to a high degree of accuracy and efficiency. When
 stud or other p g field men are obtained under local emergency
employment programs for thls type of waork, 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
dvisable 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 handiz 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.

E. Field 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

itable all should be sel d 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 Mappmg in the Field. The munsny with which types should be examined will
vary id . The mini qr is that the iner should see enough of each
type to obtain a r:llable 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.
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‘Where topographic maps are used, and if the lypcs are governed, largely by lopngrwnhy. the
types and other data can be located and mapped with ref to top p or by
pacing a sufficient distance from known points to make the work reliable.

Where the pl. ble method of mapping is employ typesarcn ly 'bypoml
mlenechon and the forage estimates are made by going gh ive p of
each type whl}c travelling between vantage points or control stallons Each type or sub-type
must be d 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 iner. 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 "suip"‘ 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 Ily be followed.

If theze are no Land Office surveys, or if survey comers have been largely destroyed, other
control pomts. cither those located expressly for this purpose or left from earlier

pograp ing, will be y. 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, ing the area the equivalent of once through each
section may be sufficient. The chief of party or responsible examiner vnll decnde when a
basis of less than twice through a section 1s sufficient to maintain the dards of
results. In very rugged or barren country, or where the forest cover is (oo dense to permit
grazing, the types need examination only to the extent necessary to be assured that no usable
feed arcas are overlooked.

On special projects requiring greater or lesser i ity of ination, the i i dard
to be used should be ckaxly specified by the responsible administrative agency in issuing

pp to the specific project.

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

1. Forage Types

The area should be classified into types and sub-types and mapped 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 agency 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
!)e mapped. Ordinarily, unless some marked of this ch exists, or sp
instructions given, a change in type of less than 20 acres need not be mapped. Special
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attention must be paid to lhc mapping of inaccessible areas which come under Type 7.
Areas which are i ible b of lack of devel 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 veg d erosion has attained such
importance on range lands that it is ncccssary to take it into account in range manage-
ment. Itis oqual]y ev:den( that the character of the soil and the degree of slope are

P from the d of range and imp:

A summary of erosion conditions will be written for each g unit, recognizi
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  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 thosc already shown on the map should be checked for location.
Fences, where they are imp to range 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 ded that all agencies make an effort
to get them standardized and approved by the board of surveys.
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6. Alienated Lands

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 pmjcv*ts thls procedure may be modified so that it will be obtained as

ly and expedi ly as possible without undue duplication.

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

Character of watering places (stream, lake, pond, spring, seep, well, tank, reservoir).
Permanent or temporary (if tcmporary state usable period). State of development
and need for imp or ; nearest permanent water; character of
country, particularly the slopes; relative amount of water available as compared to
carrying capacity of the range.

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

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

Proper seasonal use. Pmen( date when stock enter or reach each portion of the

range. for changes within the limits of pracucablhly, and based
on the needs of the forage, when forage or water is available, etc

Proper distribution of stock. Over or under-grazed areas, with recommendations for
improved handling.

Handling of stock. The manner in which stock is being handled, including herding
of cattle or sheep, bedding of sheep, conditions of bedg ds, excessive trailing
and other phases of with dations of needed changes and
reasons therefor.
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for needed changes in present salting and reasons therefore.

Range destroying rodents, species, location, area and damage.

Poisonous plants. Species, abund. area and location, losses, and
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, approxil ranges, dep

Extent to which other uses enter into or conflict with the use of the area and ndjus(-
ments to be made. Timber producti hed and soil p i or
any other legitimate dcmands

Range imp ded; water develop 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 position of the ion, 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 palalablllty figures, a palatability list should be pmpared
cooperatively where local i are organized, by all the i d for each
major vegetation region or smaller ecologic unil 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 ion. 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 excrcnscd that the density estimate represents a true
average for the type as a whole. E lly is this imp in posite types

P

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 composition. 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 calculations.

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 i of obtaining uniformity b i itis lly d

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 sch results in a defini ion 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 grazi.g capacity
summaries.

Square Foot Density Method

Definition of Method. The square foot densi(y method is a system of sampling

ion by randomized and rep d plots. It differs from the reconnaissance
mcthod in the manner of estimating density and of obtaining average species compo-
sition and density on plant types of varying ge. 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.

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 ly and
quickly is acceptable and should be left largely to the discretion of the estimator
as infl d by the ch of the ion to be led

(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 height or to other
factors should be excluded from the density estimate.

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 vegetation the density 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 s7 - cies has been counted for the plot. As an aid to counting square feet, the
unit o/ estimation may be /4, 'z or 1 square foot depending on the density,
abundance and growth character of the species. This procedure should be
continued by species.

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
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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

fi 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.

Field Application: The square foot method is based on the pmmnsc that average
values obtained from several definitely defined and imp ly selected small
plots is more accurate, uniform, and representative of the type to be sampled
than is a general opinion formulated in the esti smmdashe walkslhmugh
the type. By varying the p dure in i g or dk g the
number of plots, or by a combmauun of the two. the melhod is suﬂ'cnenlly
flexible to meet all ordinary field conditions.

Six general diti may be d 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 candmons should be varied to obtain uniformly

d dable data most ically.

P

' 1

Three variations in P p are: (a) pling within types (b)
stripping or gridi g, and (c) a bination 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

ded h

representative of a larger sur ding area, is not a
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reliable average is not always obtained and because such data may not be
licable to the develop of 2 plans.

PP

Procedure A should be used under condition 1 described above. It ists of
first determining the location and extent of the type; secondly, of an estimation
of the approximate acreage and the number 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-di p 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
various acreages is as follows:

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

Itis not conlcndcd lha( 3 plots will give an adequate sample of a small type from
a point. H , in any unit, the same type may
occur many times. Therefore, it is belicved that with the minimum per-acre set
up, a dependable estimate of plant cover may be obtained.

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

ferable. If greater i ity is desired in the survey two parallel lines of 10
plo!s 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 indi its ion to the next
line of survey.

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 ple, rugged topography makes p dure B exceed-
ingly laborious, 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 unimp species: Non-poi 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) Mini limit of estimation: In general, densities should not be counted
that will not make '/2 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.

(¢) 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 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 ge density col

(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 rep ive of large portions of the range as it is
possible to find. Figures for lled ranges, wh btainable, should be used. At the
close of the season the chief of party will make utilization and range condition studies of

o infe AxY

these ranges and will obtain the most and d i P 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 d ine, 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 approxi gmzing paci iy, bly these figures should be
based on a slightly below indicated p amual trial of the recommended
stocking. If actual use on the basis of ded indi 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 requi proves isfactory under general application, owing to
important differences in forage composition or range conditions, there should be no hesitation
in making additional studies to d ine the appropriate requi 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, lhal the two ranges are s|m|lar in
the main characteristics, and, second, that the bases for esti g density, p

palatability and utilization are directly parable. In the ab: of these requisites a new

test to determine the requirement should be made.

The forage acre has ly been pted as a 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. Connquemly. the forage acre has been misleading to slockmen, to economists
who have pted to capitalize it, and to agencies who have pted to correlate grazing
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 bring all maps and plans to
the same basis.

To compute the grazing capacity, multiply the surface 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 * Is” imp ly 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 fl ions with relation to climate and to insure against overutilization of
associated p ial. At the di ion 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 fl ion in forage prod

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

d, 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 jard 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 a 1 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

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 the confli

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 cray plates a medium - light application of crayon,
through the use of a stomp dipped in gasoline.

M. Type Descriptions

The descriptions of each type are found on Illustration 3.
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Porm 764a (front)
(Revised Apr. 24, 1937)
RANGE SURVEY WRITE-UP SiEET

Project

w a-Aeria
Total Density
Forage Dbnsity & Pal,

Fe A. Faotor For production Dens
Ca&Hor S &

on

(Injury) (Cause)
Utilization Cuts Slope %, Timber %, Rocks %, lack of Water %,

Erosion %, Unstable Soils % Total Gut

Principal Forage Species

rasses £ ‘% 'p'  shrube £ 14 L mal
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Form 764a (back)
Type Comments
Current Forage Utiliration: (check one) over=proper-Under
Plant Vigor (check ome) poor-fair-good
Range Conditicom: (oheck one) poor=fairagood
Relative Productivensss of Site (cheok one)low-Av.-High

Watering Places

(Kind-lake,spring,tank,etc,) (Distance) (Adequacy) (PermanentsTemp,)
Poisonous Plants

(xinds) (Recommendations )
Kind of stock best suited to range: (check one or more) Cattle-horses-sheep-goats.
Proper Grazing Period: (check one or more): Spring-Summer-Fall-Winter-Year Long.
Wildlife

(Geme, ators, Rodents - Species and abundance)

Soil Erosion (check cne or more) Soil Texture (to six inohes deep)
Cheok in appropriate blocks.

Sheot Erosion Eivdent
*Gully Erosion Light
Occasional gullies-shallow Modium
Occasional gullies-deep
Frequent gullies-shallow Hoavy
Frequent gullies-deep

Wind Erocsion Alimli  (cheok if evident)
Deposition Evident
Removal Evident

Slope in percent (circle appropriate olassification) O to 5, § to 10, 11 to 20, 21
to 40, 41 to 60, 61 to 80, 6l.

¢ Explanation of Gully Terms: Occasional gulliss are gullies more than 100 feet
apart, Frequent gullies are gullies less than 100 feet apart. Shallow gullies
are those easily orossahle by stocke Decp gullies are those deep enough to inter-
fere with stock movements.

Additional Type Comments

Gravelly Stony

basofe sobese oo

Note:
The information contained on this sheot is primarily a fcrage inventory.
When and if further data is secured on timber, water, soils, erosion, wild
1ife, otc. by experts along those lines, suoh informtion should be furthor
correlated to best serve range management.
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Joum 768.(b) FORAGE TYPE DESCRIPTION

(Revised Mar,, 1937)
Suggested Face of 764 (b)
Adapted to Square Foot Density Method.

United States Department of Agrioulture Type Description
Porest Service -

Range Survey - Note Sheet Grassland

John Doe Imte  6/1/37 Type 4 PP Sub-Type Mmo

1
(s) Short Grass lncludes gmssland other than meadow and secondary meadow.
Seo. 36 T 12 N R. 42E N.M.P.M.Aerial Photo No. Transect No. 1 Light yellow P w_ and dé inc the aspect, although

Mongol 817 weeds and bmwse may be present.

(t) Tall grass Examples of typa are: (s) gmmn-buﬂalo grass; (t) bunch grass,
Dark Yellow gr dge, alpine grassland, blue stem.

SPECIES DENSITY

Jro— o 8e® [
Plob Fog41,2, 3,4

Donsity 118 111323 22
Species

1 Total 1 Average

@
5

Meadow

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 ch ized 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 I
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as moist meadowlike areas in open timber or intermittent meadows,
both of which b derately dry by mid These shall
be designated as 2-D - Dry Mudow or Flood Plain.
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Perennial Forbs (Weeds)
(Not Desert Weeds)

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'/20r 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,
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Sagebrush
Front of Form . Stone Brown This type includes all untimbered lands where sagebrush or shrubby
Frizbed Yoo WAL behelriLetter s des 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

28
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. Olive Green

Mongol 888
Dixon thinex 391

Dark Green
Mongol 858
Dixon Thinex
375

Chrysothamnus should be designated as sub-types when they
b domi in brush areas.

This and the browse type which follows are sometimes difficult 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
still to be classified as a 4 type, providing, of course, it does not
already have the aspect of some other type. The same will hold true
of the browse type.

Browse Shrub

This type includes all untimbered lands where browse, except

ugebmsh orits sub-lypu, gives lhc mam aspect to lhe type or ls lhe
ically it the

zone of the lower mountain slopes foothill, and plawau areas.

Examples of sub-types are mountain mahogany, bitter brush,

willows, C: thus-M: ita, California Chaparral, etc.

Conifer

This type includes all range in coniferous timber supporting gruses
weeds, browse, either singly or in bination, except as provid
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
b of the impracticability of ing 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

29

lllustration 3 Page 3

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 71 - Permanently
Inaccessible Areas. Principal species of timber should be shown by
symbols.

Barren

This type includgs all areas on which there is naturally no vegetation,
or practically none, including i ittent lake beds, saline flats,
active sand dunes, shale, mck 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

T, -1

This type i all range in d 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

Tud

This type i areas where 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.
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14. Royal Purple
Mongol 864
Dixon Best
323,

. Light Tan
Dixon Best
324'/,

Dixon Thinex
388

. Flesh Tint
Mongol 867

. 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 the characteristic aspect. This type
includes several genera which are quite distinctive 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
so 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,
Aremisia frigida, Eriogonum wrightii, etc. They commonly consist
of a woudy caudex from which herbaceous stems are produced that
die back annually. These genera are sufficiently distinctive in habitat
and of wide enough extent in certain localities to justify a separate
type designation.

Annuals(Weeds or Grasses)

This type includes areas in which annual weeds or annual grasses
constitute the dominant vegetation. 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 sufficient to indicate the predominant
species present.
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Abandoned Lands II- PARKER S'STEP METHOD

Abam_ioncd la:lds SPOl_'ld . Classmfd acictirding to/aspect; In Editor's Note: The Parker 3-Step procedures were transcribed from the original text in the
pping, the ies should be old BLM Manual, Volume IX, Range Release No. 38, dated September 12, 1960.

A. Parker 3-Step Method

The following i ions for establishing i range studies are largely derived from
the Parker 3-step method and subsequent modifications approved by the Bureau.* The three
steps used in this method are:

1. The establishment of permanent line transects.
2. A photographic record of each transect.

3. A record of range condition and eventually of range trend at and adjacent to the
transect site.

For additional details about this method, consult
iti i , dated October 17, 1951, and supple-
ment of March 31, 1953 by Kenneth W. Parker.

- by L. R. Short, Northern Rocky Mountain Experiment
Station, Research Note, August 1952.

fi i by L. A. Sharp, University of
Idaho, Research Notes, May 1955.

B. Factors in Establishing Permanent Transects

E: ially, line will ly 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 ideration in the establish of
permanent transects:

1. The selection of ge or rep ive sites 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
extremely remote range areas. They should be placed so as nearly as possible to sample
conditions in areas which carry the major grazing load of an allotment or unit.

2. Completion of the field work during the time of year when the important plant
species are most easily identified is also important. (This applies 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 ch in use and

ment.

5. Ininstances 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 ings. Aerial ph
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 mod ly dense homog

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 ise his best judg in deciding upon the number of transects per cluster to be

installed.
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A completed sample form used for recording 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 ally in | ing tape by the
wind and relocating the for repeat dings 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. In tall growing browse types, the stakes must of necessity be longer and extend
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.
Readings on vegetation are taken at any height up to 60 inches above ground level.
(Plant growth above 5 feet is gi Ily idered to be ilable for use.)

Of first importance is that and Jation of data be done in as
systematic and as nearly dardized 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 is made.

Brass cap survey corners provide an llent location tie for the establish of

transects but normally should not be used as an initial stake with the transect itself.
Quarter comers, being less conspicuous, may provide a satisfactory reference stake
or hub for a transect clust~r provided they are not surrounded by a mound of rocks
and the vegetation has not otherwise been subjected to disturbance.
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2. Recording Transect Information.

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

a. 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 bered block for ding 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 ci fe of the p ial portions of the crown.

ey hli

Occasionally it may be imp to h 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 y of the data ded 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 (V) 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 and d ine the
for vigor.

The inder of the form provid: 1 | information. Under the heading
“Photographic Data”, include information about additional pictures taken, type of
film, camera used, etc.

3. Equipment

All directions should be d ined by pass 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
lines. This procedure, developed in the Southwest, ires the placing of

q
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permanent stakes at 10-foot intervals along a predetermined line. A
feet of recorded line is required.

5. Paced Transect

To supplement data on plant density and composition, a paced transect system may be
used. One or more straight lines may be paced at random through the area, ding 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 ized for parison with the data.

6. Coverage

The number of transect clusters required in a given 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 1 blished in all Ley range areas which
t of their ch; location, availability, or for other vcasons, have unusual
significance to li k or game and management.

E. Step Two - Photographic Record

A minimum of two pictures will be taken at each transect site (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 ph h the area i diately after the tape is stretched in order
to more ly portray undisturbed conditions.

1. Photographs will be made in general oonfonnance with the mstnlcuons glvcn in the
BLM publication, An gaP : £
Conditions, by French & Shunh July 1952 Tl'us publlcauon provtdes msu-ucuons for

photographic identification, filing, etc., which

may be modified as necessary.

2. Taking plcmrcs with 35 MM is permissible as a p if more
\7 . 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 ial. Range photographs will

be identified by use of a printed card. This form is included as Illustration 5. The
p ¢ of obtaining a good ph hic record cannot be overemphasized. Good

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

3. Additional p ph hi ions should be established to provide a more
complete record of change in vegelallon 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 (Illustration 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 i diate 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 al| 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 developmg these raungs the
District should stay within or near the general ical values assigned in I1I 6.

1. Density

Density should be rated directly from the number of hits on vegetation per 100 readings
on the tape. This that plant freq y along the 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
and appropriate made on reproduction and age class distribution.
Pmbahly in most cases plant composmon criteria will differ somewhat for each major
plant association within a district. F , once developed, fi in

standards should be avoided.

q B

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 the iner should disregard
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them when rating vigor, major attention must go to the species 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 determined from the percent of bare ground measured
on the transect line, and

. 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-expl Y.

5. Supplemental Information

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
iation with sub: dings, on such things as plant vigor, seed production, etc.

G. Summary Records

The summary record for intensive studies, formerly listed as illustration 3 in the Manual, has
been di inued b it fails to provide much usablc infor~ ation for the districts.
However, this does not the ity for k ga lative record of soil and
vegetal changes which takes place on any given study plol or transect site. But the range

plan for an all or unit will require a written summary of range condition
and trend based upon the data from range study records.

H. Records

All f ield records pertaining to rangc studies will be retained in the district offices. Since

jerable material ly will be lated for each all or unit being studied,
separate files should be rnninuuned Double or triple compartment manila binders are well
suited for the filing of these data.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

RECORD OF PERMANENT LINE TRANSECT

District

49

Note: List overstory species ia
L = Litter; R — Rock; S - Soll; A

B, SUMMARY OF

wppee blocks. Show plaats by interagency symbols sad circle symbol when dead.
= Usidentified anasal; E.P. — Erosion Pavement.

PART A C. LIST OF PLANT SPECIES®

wo. or
—Te

ARE SOIL
(Assuals )

Desirsble Plast Index4

*Include important species not recorded as hits oa the
treasect

D. VIGOR (Record any actual measwrements

de of key forage species) E. PHOTOGRAPHIC DATAS

PLANT PRCIES
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1 Pernasent Refersace Paiat, such a8 GLO servey comer or e to comer.
3Hudu-—:ﬂ-l,h-‘.-‘ln-uh-aw-—-d-—unﬁ;

SRecosd 5o more thea 1 kit per measerement polat. Uf both sanual aad paremaial 0n ssme polat, record
the persmniel. P.D.L = rotal bids om vegesation.

4 Consait Plast list (lisstration Na. 9).

Note any deviation from atandad procedures, extra photon taken, etc.

Mvm-u-a—unudmmuhnnmuhpau--a
borison. (With tape is place.)

Close wp = Set wp comess over iaitisl stake, focus ca paiat 6 feet out 08 tremsect lise. (With tape
ia placa.)
¢ Adlitionnd

(O] n-—u——im.-u-a—nm...uu-umt—w.u
Idoatifying the tremsect aite:
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for P of
Photograph Ideatification
This form will be used to identify all photographs takea during the installa-
tion and remsasurement of Three-step transects.
. The printed form (sample bed) is d to be ble. The infor-
lete the

mation needad to
black "Magic Marker" ink.

The tatum holder normally used in collecting field data and for carrying

blank forms will furnish backing for the placard during photography. Two

rubber bands or string loops may be used on the 1id of the tatum holder to

keep the placard im place., The tatum msy be placed on the ground or, if

elevation {s necessary as in browse types, astride s stick or twig,
I T

d
1dentificati will be added using

* S_T_R_

UNIT "
DISTrIcT—
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Dete
Examiner

Claster Namber

Locatica

Reage Type

A. DENSITY OF PLANT COVER*

WX ormos=10 30-40%=8 Check if data were obtnised from more tham oee transect end are
20-30%=6 10-20% = 4 average ssmbaer of hits per 100 readiags []
Less them 10% =2

*Determine directly from Part A sad B of lise tmasect record. Record no more them 1 kit per messurement
poist evea though both saderstory and overstory hita listed.

B. COMPOSITION AND AGE CLASS
(Bazed upon tramsect data plus ocular estimate of adjoining eres)

With refersace to the site poteatial, list vegetatica p or which should be p
following categories:

(1) Deairsble pevesnials:

(?) Peresalals of medinm valse or high quality snsuals:

(3) Aassals snd wndesimble or worthless peresnials:

* Rafer to district plant list (/llustration No. 9)
L Plaats ia (1) sbove making sp more then S0% of the type total;
Plaats ia (2) sbove geaerlly preseat sad mey be moderately sbundant but not in excess of 40% of

type total;
Plasts is (3) sbove rare or absent and never in of 10% of type total. (16-20)
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COMPOSITION AND AGE CLASS
(Based wpom trasect data plus oculer estimate of adjoining area) — Continued

2. Pervasials in (1) sbove presest ia decressed amcust weally 30 to 50% of type makeup; plants in (2)
sbove usually equaling or excesding the pesceatage of those in group (1); less desirable plants such
s those in (3) sbove in grestsr amousts but sot excesdiag 30% of total type composition. Young
plants presest md some reproduction of desirsble perenaials takiag place. (11-15)

3. Desirable perssaisls is groups (1) sad (2) mech reduced, tagether makiag up from 20 to 60% of type
total; enssels sad wadesitable perennials present is pestly lacressed amounts, usually making op
40 to 80% of total vegetation; pure stands of palstabls easals mey occur. May be young plants but
little or 80 seproduction of desireble species. (6-10)

4. Low valoe ad noxious plasts predominate, caly remnants of desirable forage species remuia. No
repeoduction of desirable species. (0=5)

VIGOR AND CONDITION OF MAJOR FORAGE PLANTS

1. Grasses and palatable forbe robust, numercus leaves, seed stalks tall and abundent. Sod and busch
prasses firm. Browse, flowers or fruits and currest leaf prowth sbundsat; plasts show no grazing
effect. Young pleats of varyiag age ususlly occur throughout the type. (9-10)

2. Grasses snd palatable forbs strong with moderate amomnt of seed stalks sad leafage. Sod sad
bunch gresses fim. Browse currest leef growth, flowers, or fruits plestiful; slight effect from
grazing use; low shrube erect, no evidence of hedging or browse line. -8

3. Grasses snd palatable forbs appereatly healthy but forage production poor, evidence of thinaing,
some bunch grasses locse (alight pedestaling of plants generally characteristic of this class).
Browse, currest growth, flowers, or fruits scerce; tall shrubs with browse line formiag; low
shrubs hedged. (5-6)

4. Grasses aad palatable forbe weak, forage production poor, seed stalks few aad short, pleats pull
up easily, sod grasses definitely breaking up (distinct pedestaling and sbaormal desth loss often
characteristic of this class). Browse, curreat growth slight to soae tall shrubs with distinct
browse line, low shrube prostrate or stubby. (3-4)

5. Grasses extremely weak and dwarfed, leaves and seed stalks fow to nose; excesaive thinaiag of
sod and deterioration of banch grass root crowns; sarvival of much of gress cover doubtful.
Palatable forbs generally sbeent (root exposure due to erosion of pedestals end high death loss
geoerally charscteristic of this class). Browse, no current growth; laferior species heavily
grased, many branches deed, some nlants killed cutright.

TOTAL SCORE FOR VEGETATION

lllustration 6 Page 3

CURRENT SITUATION (Check appropriate block)
Pracipitation: ] Above normal ] Normal (] Below sormal "] Dought coaditions preveil
Corent plmt dovelopment is: [ JEaly JLate JAbovesversge [JAvemge ] Below aversge
Utilization of corssat growth ia: CLigh ] Moderste OHeavy ) Excessive

Ususual site inflasnces:

Record cameat stocking sste end condition of livestock from best iaformation source aveilable:
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A. EROSION HAZARD INDEX
(Rate on basis of ground cover index om transect line)

80 to 100 hits = 1315 40 to 60 hits = 7-9
60to 80 hits = 10-12 20 to 40 hits = 4-6
0 to 20 hits = 0-3

B. CURRENT EROSION

L Esasloa scae; all soll layers intact sad stabilized. (15)

2 Mdmdﬂhmnuﬂolﬂmn-—udmlulqnllbpaltd-
or against or low shrebs; gullies or draws ab oc completely b (11-14)

. Erosion moderate; icnal bare spots giviag patchy spp fow plants pedestaled; gully
or cheanel sides sot rew, but complets stebilizstion doubtful; lmot-c-a.uump.ctk-
scticesble bat not excessive; concentration of rasoff lato mi ch often app cat
stops end aoticesble oa slop (7-10)

.l-l-m-n-homﬂ-t sad soil pection om light solls definitely
videst on stoay or gravelly solls; proncuaced drift ca saady soils;

d-hu'uht.llme.'l&mlu. majority of plants pedestaled with some roots

exposed. (3-6)

Erosion very severe or critical; sheet i id d; subsoil d in many pl shoe-
n:h.plllu ﬁ&mﬂl- gonerally common; l-'- gullies with actln slde and heod cutting
oa stoay soils; ‘bl ' and drifts on
n-‘ynll rq“dqh(lu dy!-lunw-vu-t -2

TOTAL SCORE FOR SOILS

INTERPRETATION OF SCORE
(Circle appropriste scores)

1 VEGETATION

o sors

UL COMBINED RATING

32 or more

24 or more

56 to TO

24 0 31

18to23

42to0SS

161023

12t017

B todl

9to 1S

16 to 27

Oto 8

Oto 1S
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Supplemental Studies — Deming Two-Phase

III. DEMING TWO-PHASE

Editor’s Note: The Deming Two-Phase procedures were transcribed from the original text
from the old BLM Manual, Volume IX, Range Release No. 38, dated September 12, 1960.

A. Procedures for Using Two-Phase Method

The followi dural describe certain details of practice in surveys made by
the Two-l’hue method. Further amplification of these procedural hints is to be found in
“Supplemental Instructions for Field Use” - March 1957, by Milo H. Deming (lllustration 8).

1. Observations

Observations are made in the field at random but at such intervals as seem necessary to
sample sufficiently all the important vegetational types and broadly generalized sites.
Only a single observation record need be taken forany size of area where similar
conditions of site, vegetal cover, and use i P prevail. Sub ial change
in any of these features will require another observation writeup record, and map entry.

2. Local Plant Classification List

On the particul unit or all under study the prevailing or anticipated
circumstances of season of use and kind of grazing animal fix the appropriate basis for
using the local plant classification list with reference to the Range Condition Index.

3. Range Condition Survey Field Record

The data for field observations on range condition is recorded on a Two-Phase Range
Condition Survey Field Record Form 4-1529 (Illustration 9). This form provides for a
brief description of each type and site at each observation location for which a writeup
and rating are made. The vegetal type is designated 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.); exp (by directional d as SE,
mnlnplc. etc ); sml chnnctcnsucs (as sandy loam, clay from lcn.mry shales, etc.); and
i annual rainfall in inches and snow lay, as 8", snow
cover intermittent, etc.). Space is provided for a location tie entry for each observation
station, by section, township and range, if possible, otherwise 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 descriptions contained in the 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 -25 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 plani or other ing device.

9.  Using Type and Topographic Maps

The dividing lines or boundaries b 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
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drawn. Otherwise the b daries are i i or sketched in the field, using
h Is are available from knowledge of the area.

. Range Condition Criteria Index

The Range Condition Criteria Index quoted hereafter (Sections II1.B and I11.C) consuA
tutes the uni 1 ref guides for jud of the field iner in assi
appropriate numerical ratings item by item for the conditions discovered in fi eld survcys.
Since this index is constantly used for reference in field work, it was published sepa-
rately (Illustration 8).

B. Phase 1 - Range Forage Condition Index Ratings

For consideration of the forage stand, the four items of Quality, Quantity, Vigor, and Repro-
duction are subject to independent rating and judg; The sum of the ratings assigned each

item produces the total Forage Stand phase rating.

Forage Stands - Phase 1

1. Rating Plant Stands for Quality

Judge proporti ly the relationship of plants posing the stand which are of high
forage value, of intermediate forage value, of low forage value and worthless for forage.
Lists of local plants so classified are essential. Ratings will be applied as follows:

25 - Outstanding predominance of high quality perennial forage plants in the stand.
Remainder of the stand is principally of medium value or worthless plants negli-
gible.

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

At least one-third 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, cither desirable annuals or p ial, also fall in this cat-
egory.)

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 life or usefulness
are considered 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 p ials.) R ge of stand
may be composed principally of mcdlum value plants. High qualny 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 envi \} ials for prod of ion, judge the
relative density of stand and degree of occupancy of avallnblc 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 of space pied by undesirable and hless forage
plants.

- 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.

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.

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

- 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 yaluable 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.

- 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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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. Grass
clumps may have dead centers, sod formations may be broken and irregular.
Desirable shrubs are malformed or scrawny, or have some dead branches.

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 pedestalled, and some recent death loss may be
found. Undesirable plants may be thrifty

0- E ituation where valuable and desirable plants are barely existing relics, or
have ly died in sub ial

4. Rating Reproduction Abundance and Survival of Desirable Plants
Judge the ive abund: and evid of survival of seedlings, shoots, and

younger age classes of the valuable 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 materially in replacement for death loss of their
own kind.

25- R duction of valuable and desirable plants is abund Itis dingly
pmdommlnt in all younger age classes and seedlings. This indicates the conununl
presence of sufficient reproduction to build or maintain domi of the better
forage plants.

20- R duction of valuable and desirable plants is freq and in the majority with
rmpect 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
of reproduction.

I15- R duction of valuable and desirable plants is mod It may occur in nearly
equnl amounts and frequency with that of low value or worthless plants.

10- R duction of valuable and desirable plants is scanty. It is in the minority in
mosl younger age classes and is usually outnumbered by that of low value and
worthless plants.

5-R duction of valuable and desirable plants is rare or negligible in amount. That
of lmv value or worthless plants is usually predominant in all younger age classes.
This indicates that the undesirable plants are gaining dominance or definitely have
control 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.

- 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.

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.

- Widely dispersed and scanty cover of vegetation, or annual vegetation that vanish
quickly or appears only in some years. Ineffective against erosive forces as most of
the ground surface is uncovered most of the tim=.

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 oulcmp, and characteristic
extremes of local weather. Consider these factors under p ly p il diti
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of cover and climate. The rating should reflect vulnerability to whichever erosion agent
is most active locally.

25 - Minimum erosion hazard from either water or wind because of natural feature. For

3

water this usually means valleys, plains or terraces, gentle slope gradients, smooth
terrain, and stable and absorptive soils. For wind action this usually means broken
or rugged terrain and very stable soils amply sheltered.

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

Moderate erosion hazard from all erosive forces because of natural features.
Intermediate conditions of terrain relief and steepness of slope usually occur; also
moderately stable and absorptive soils, but with only partial shelter.

High erosion hazard from either water or wind because of natural features. For
water this usually means relatively steep slopes, dissected terrain, rather unstable
soils, and sharply cut water courses. For wind this usually means much smooth
topography which offers little protection from wind sweep; and loose or light soils.

Critical erosion hazard from either water or wind because of natural features. For
water this usually means precipitous slopes or badland areas with some 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 blowing.

Extreme situation such as bare rock, raw shale beds, exposed subsoil layers, or
active dunes.

Rating Surface RunofT Resistance

Judge comparatively the rapidity with which water from snowmelt 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. Consider
channel form and drainage patterns of major and minor watercourses.

25 - 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
practicall disturbed. Drai ys and stream courses are smoothly rounded
and apparently well stabilized.

- Some cvidence that a small amount of surfa-~ 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
I d absorption and percolation. Litter and soil or debris lodgment
behind obstacles is common but in irregul Drainageways show evi-

dence of high water flow and debris deposits and some minor or discontinuous
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, debris and rubble 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. 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 o. transportation. Surface litter is usuvally 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 st:ble surface
conditions prevail

- Moderate movement of soil is plainly apparent and recent. There may be some
ing, or ional plants on or a few small rill gullies in exposed
places. Some sedi Jeposits occur intermil ly in runoff ch Is or against
small obstructions elsewhere. Some gravel is exposed in bare spots where fine soil
has been removed.

- Well advanced and active soil ero:ion 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.

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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rocks. There are wind scoured depressions and active hummocking or embryonic name may be entered on the map to aid more positive identification of the place and type
dunes in sandy situations. involved.

drai h Is, large fan deposits of soil and debris which includes gravel and purpose because it might tend to influence the resurvey rating. The type number or .

0- Extreme situation such as on barren lands, raw shalebeds, or shifting sand dunes.

D. Preparation of Maps

Maps are an indispensable part of the range condition survey record. Combination ratings
(See Section I11.A.4) at respective observation locations are plotted on them. From these
reference points the extent and limits of zones for each condition class are drawn and respec-
tive are puted. Range condition survey maps used in district reports or for other
pcnnanent records will be on scales of either '/4 or /2 inch per mile. Unit reports or field
work maps may be on any convenient scale.

1. Map Zone Legends

All maps which serve lative or p record p should be colored by
condition class zones ding to the following standard legend; Excellent Conditi
blue; Good condition, green; fair condition, yellow; Poor condition, orange; bad condi-
tion, red; waste or unusable areas, cross hatching in red. The combination ratings,
written thus (60/80), should also be entered at the appropriate locations. (Section I11.A.7)
Field or work maps should be colored sumlarly for contrast to aid in the mechanics of
determining ge and p hips 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 identify the years in which respective 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, location
of excl plots, photo stations, etc.

3. Special Separate Phase Maps

Separate maps or transparent overlays to illustrate the area and percentage relationships
of cither 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 rating figures for the particular
phase concerned at each observation location; then zoning the area by 20 index point
stage differentials in a manner similar to that followed when using the combination
ratings.

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. (thus = [=].) The combination Two-Phase rating should not be used for this
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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

o

The Two-Phase Method for making p ive range surveys is described fully in
Volume IX Range, Part 10 Studies, Chapter 10.3 Cnndluon Survcys of the Bureau of Land
Management Manual, and d These are prepared for ready
reference in the conduct of field work. They afford some additional hints and explanation of the
local application and adaptation of general principl ferred to in the ying Range
Condition Criteria Index (Revised March 1957)

The essentials for Two-Phase Method Surveys are:

(1) A plant classification list—prepared locally in ad 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 ficld 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 ol’the habitat. The ratings for these
two phases are further idered in bination for p ive classification of range
condition by relative terms ly used by range ging agencies. The ding system
usedon I'eld sheetsand maps maintains separate ratings for each phase at each observation station
so that ar i p of changes in each can be made locality by locality at the time of
subsequent resurveys.

Forage Stand Consideration—Phase I

This phase deals with plants on the basis of their relative contribution to the crop of forage being
produced on any particular site for the animals exp d 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 obtaining approach what is ider to be the full p ial capacity of the
particular site for forage production.

Site and soil Mantle Consideration—Phase 11

This phase deals with the physical fe andenvi Ich istics 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 useful for grazing purp 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.

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

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 g of the prod p Is 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.
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Combination Ratings and Map Color Legend

Two-Phase combination ratings are written thus: (60/80), the first figure always representing the
aggregate forage stand index rating and the second figure always representing the aggregate Site-
Soil Mantle index Raung Entry of this combination rating symbol on the field and record maps
identifies the ap location at which the p g field write-up was made.

The sum of the two figures which comprise the rating d ines the appropriate
rang condition class according to where it falls within the following scale of numerical values for
each condition class.

Range Condition Class Map Zone Color
Waste-unusable Red Hatchure

BEEEREERARRREES F°|- Uublc nge on]y ERRERERERRERRNERS
Red

Poor Orange

Fair Yellow
Good Green
Excellent Blue

Maps

Maps are an indispensable part of range condluon survey records. Entry ol' the Two-Phase
symbol on the map identifies the app ion where the p g 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
occupied by each condition class is thus distinguished on the map for coloring and separate
acreage computations.

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 inf ion obtained should be ferred todistrict
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 associated with
climatic variation.

When former acquaintance of the examiner with any range area or when periodic resurveys
permit a reliable observation of trend, the following symbols will be used to indicate trends
ppropriately on the field write-up form, No. 11-407, 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

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 th h lated analysis of other
historical and contemporary records which afford local details nboul 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, nmcly
records of actual stocking, utilization results, imp 1lati forage pi

circumstances, and weather influence must be kept or consulted to assign valid reasons for the
existing situation. Correlation of such records with survey findings wn]l indicate the nature and

some of adj quired to correct isf y or i y con-
ditions.
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RANGE CONDITION CRITERIA FOR
TWO PHASE METHOD SURVEYS
PHASE I - FORAGE STAND INDEX RATINGS
(Revised March 1957)

QUALITY: Judge proportionate relationship of plants composing the stand which are
respectively 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-

O di domi! in the proporti of hlgh qualny perennial forage plants in
the stand. Remamdcr of the stand i is comp ipally of medium value, with the
percentage of either low value or worthless planu negligible.

At least half of the stand is composed of high quality perennial 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 available for use throughout the grazing season.)

At least one-third of the perennial 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 high and medium quality but short-lived
usefulness are considered here.)

High quality perennial forage plants are few. A major proportion of the forage plants
are of medium and low value. Worthless plants prise a significant p ge of
the stand. (Annual plants of medium and low value and with short life are considered
here.)

O di d inp ion of low value and/or wonhless forage plants
m!hcstand ('l'hesemaybeellher Is or p Is.) R ge of
stand is pri ly posed of inferior or medium value plants. ngh quahty plants

are neghyble or relics.

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

QUANTITY: Considering the site and envi 1 Is for production of
judge the relative density uf stand and degree of occupancy of avanlahlc space by valuable and
desirable forage plants, (i.e. high and medium values on lists).

25-

20 -

Thereisa very dense stand of valuable and desirable forage plants. Such plants occupy
the available space almost exclusively.

There is a thick stand in density of valuable and desirable forage plants. There may be
minor of space ied by undesirable and worthless forage plants.
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15-

0-

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,

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.

There is a scanty and widely-spaced stand of valuable and desirable plants. There may
be dense stands of low value and worthless plants.
AREEERERRREA AR R RN R E

An extreme situation - there is no iable 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, ﬁrmncss of rooung. amoum of

leafage or shoot production and flower or seed stalk abund: ly

vigor of competing undesirable plants.

25-

Valuable and desirable plants are robust, of i heightand {lent color, well
formed and producing abundant leafage, seed stalks and shoots. They are firmly rooted
and show no sign of weakness or malformation.

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.

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
forun.

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.

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.

AR AL R R e R P P

Extreme sitvation - and d

hi

plants are barely existing relics, or dying.
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REPRODUCTION: Judge th parati i fsurvival ofseedlings.
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- R duction of valuable and desirable plants is abund: It is dingly
predommlnl in all yolmga age classes and seed]mgs Thls indicates the consunl
[ f sufficient reg tobuild or d of the better forage
plants.

R duction of valuable and desirable plants is freq and in the majority with
rcspecnomo-tncwuedlmpmdyonngeuge classes. Some low value or worthless
plant reproduction is present in minor amounts or in the older age classes of
reproduction.

duction of valuable and desirable plants occurs in near equal amounts and
fleqmncywnhﬂn(oflownlneorwonhlmphms

Reproduction of valuable and desirable plants is scanty. It is in the minority in most
younger age classes and may be overshadowed by of low value and worthless plants.

Reproduction of valuable and desirable plants is rare or negligible in amount. That of
Inw value or worthless phrls is usual]y pledommanl in all younger age classes. This

di that the plants are definitely and domin-:tly in control of the
stand.

FEEEEEBEEREERRRRERNRR

E ituation - no evid that valuable and desirable plants are
and surviving in the stand.

P
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Phase II - 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 - 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
itaffords good protection against erosive forces, but the nature of coverand dispersion
of plants or litter leaves some marginal openings bare.

A medium cover of vegetation, ora thick cover with large and patchy openings; oropen
stands of “annuals” or “perennials” which persist t0 maintain cover. These are

ly or partially effective as p ion 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.
FEEIRRRERERRRAR RN RS

0 - 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 - 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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15-

0-

Moderate erosion hazard from all erosive forces b of natural f
diate conditions of terrain relief and steepness of slope. Moderately stable and
absorptive soils.

High erosion hazard from either water or wind because of natural features. For water
this usually means relatively steep slopes, dissected terrain, rather unstable soils, and
sharply cut water courses. For wind this means much smooth topography which offers
little protection from wind sweep, and loose or light soils.

Critical erosion hazard from either water or wind 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 blowing.
SERRREEERRRERERRNNNES

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

SURFACE RUNOFF: Judge comparatively the rapidity with which water from snowmelt 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-

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 Illu:r and soil are pracucally
undisturbed. Drainageways and stream courses are hly ded and ap, ly
well stabilized.

Some evidence that asmall 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.

There are marts of moderate amounts of over-surface flow occurring, indicating
k d absorp and p lati Litter and soil or debris lodgment
behind obstacles is but in irregul Drainageways show evidence
of high water flow and debris deposits and somc 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
cvidence 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 deepiv sunk in
valley floors.
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0-

L T e e

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 cither wind or water action or both should be
considered.

25-

20-

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

Slight evidence 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, ora few smallrill gullies in exposed places.
Some sediment deposits occur intermi ly in runoff ch Is 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, cloc~d erosion pavement on stony soils,

many active and frequent gullies, sharply incised drainage channels, large fan deposits

of soil :nd debris which includes gravel and rocks. There are wind scoured depressions

and active wind cutting or embryonic dunes in sandy situations.
FEEERAEELERRRARERR NS

Extreme situation - as on barren hadlands, or shifting sand dunes.
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SUPPLEMENTAL INFORMATION
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Federal Range  Unusable Game Use Only Usable by livestock

Condition Classification (Usable Federal Range).
(Acres)  Excellent _ Good

Perceat, Each Class:

Trend: Improving Static or Indefinite




Supplemental Studies — Trend Score Card

IV. TREND SCORE CARD

Editor’s Note: The Trend Score Card procedures were transcribed from the original text in
the old BLM Manual, Volume IX, Range Release No. 38, dated September 12, 1960.

A. Changes in density and position of p ial ion are ble to a large
degree and it should be possible to obtain direct trend values from study plots. Plant vigor
and soil erosion are less easily measured and will depend chiefly upon careful descriptive
evaluations of change. Form 4-1422 “Range Trend Score Card” (Illustration 10) has been
devised to aid in rating trend from information gathered by remeasurement of permanent
study plots.

The criteria are pi d for sake of ill ion and are based upon positive or negative
values assigned to the different elements listed. The indicated changes in both soil and
vegetal conditions are weighted to give plus or minus values and added algebraically to
reflect site condition changes if any. An excess of plus values indicates improving condi-
tions; an excess of minus values the reverse. When the two are approximately balanced the
range is judged to be in a relatively static or unchanging condition.

The numerical values assigned to this form were arrived 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 required to meet the criterion of a moderate or great change in

soil or vegetal For let us “Density” under paragraph A of the
form. In a sparsely vegetated desert type, an increase of 3 to 5 transect hits on vegetation
might be equivalent to a 100 percent increase in plant density. The same increase in transect
hits on an average Western range type might approximate a 10 percent to 15 percent increase
in plant density. 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, but in
order to maintain uniformity of approach it is recommended that all such necessary changes
be developed at the State or Area level, and that they not be allowed to vary appr. iably
within or between grazing districts.

B. In measuring trend, comparison is made with the data obtained from at least ov:e prior
measurement of the transect. As pointed out by Parker, the criteria for judging trend of
vegetal condition may differ in accordance with the initial condition rating given the type.
For example, a sagebrush type initially judged as Poor might completely lack a perennial
grass understory, in which case the later establishment of a low palatability perennial grass
would probably indicate improvement. A similar type judged as Good would be almost
certainly have had a fair und: y of palatable pe ial grasses. A subseq invasion by
the same low palatability grass would in this instance suggest range regression to be taking
place.

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 decreasing in
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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.”

1. To supplement the foregoing, the examiner should refer to the local plant classifi-
cation lists (Section 11, [llustration 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.
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BUREAU OF LAND MANAGEMENT Examiner

RANGE TREND SCORE CARD Cluster Number

lrn-nﬂ Number

C. VIGOR (judge any change in plent 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 forage plants sppear
strong and robust; no desd or dying plants and previously overused or un-
healthy species recovering; invasion of bare areas taking place

L VEGETATION

A OENSITY (as ru"dvvllu'nu Itransect measwements)

1. Density of all perennial plasts has increased

o Greatly (more than 10 bits on transect)

b Wﬂlv!l to 10 hu on tramsect)

2 Relatively -e\-" (0 1o 2 bits increase or decrease)

! Dt-ﬂyﬂlpn-lnl pl-h has decreased

. u.‘.ly" 10 10 bits on tremsect)

b. Greatly (more than [0 bits on tramsect)

B. COMPOSITION (a3 compared fo prior iramsect measwrements)

1. Desirable perennial forege plaats have increased is sumber; better species
may be recetablishiag (refer 1o district plent list). reproduciion aad young
n-l-wnolw-hnd-n s are presest i
& Cluags e anderste te grost (mere thas 10 bite on tramsect)

b rw in .um  woderste (3 0 10 0 bite on tramsect)

Relatively unchanged (0 10 2 bits increase or decrease)

Dnlnblo m-lll forage plasts have decreased in —l-v. some -—cl-l
red. reproduction of desirable plests is very scarce or
-m ---ln M-‘-iuﬂu s may have iavaded the type

#. Change is slight to moderste (1 10 10 bits on tramsect)

b. Change is moderste to grest (more thaw 10 bits om tremsect)

Summary of composition cheage as compared 1o prior transect measurement
(list spectes and plus or minus bits)

o Peresaial plasts lncressing:

% Pereasial plasts dacressiag:

c. lavading species.

* Vor infermaticas! purpescs saly. Dots does sot snter lste sumerical reting of composition.

a. [mprovement in vigor and condition judged to be exceptional

b. Improvement is definite but only moderstely so

Vigor of major forage species relatively unchanged from eatlier writeups

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 {arage species has deteriorated noticeably and at a
rapid rate; no signs of slowing up

TOTAL OF VEGETAL FACTORS (¢ OR

lndmw trend of v.m.«m condition is [ | Upward | Static  _ ] Dows

1. SOILS AND EROSION

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

Measurable increase in Ground Cover Index
Great improvement;, significant increase in ground cover (decrease of
more than 10 bits on bare soi!)
Moderate improvement, fair increase in ground cover (decrease 3 to 10 hits
on bare sorl)

Ground cover index relatively unchanged (0 1o 2 hits decrease or increase)

Measurable decrease in Ground Cover Index

a. Dec:ease in ground cover is moderate (increase of J to 10 bits on bare soil)

b. Decreese in ground cover is serious (increase of more than 10 bits on
bare soil)




lllustration 10 Page 3

[
voviNG

B. SOIL CONDITION (fudge change in amount of plant litter, relative stability of
residual s0il, degrees uf depletion or accretion of transported soil layers and
bealing of eroded areas)*

. Plaat litter is accumulating and excellent layer is in place; little, if any,
evidence of erosion and any formerly eroded areas completely healing nc
evidence of plant pedestaling o wind movement of so

s. Degree of improvement from prior measurement is very high
b. Improvement is noticeable but oaly in & moderate amount

. Improvement, if any, i3 minor and is compensated for by some slight deterioration
. Plant litter has diminished and little evidence of replacement; gully and sheet ero-
sion are continuing and cay have sccelersted; little if any healing taking place;
definite evidence of s0il movement by loss or sccumulation of transported soil
Deterioration is noticesble but at a moderste rate
b. Deterioration hes been rapid and no sigas of lessened erosion ¢.dvity
or improvement

* may also consider increase or decrease of trampling activity by livestock
ignificant change in rodent activity in the srea

TOTAL OF SOIL AND EROSION FACTORS (+ or =)

Indicated tread of soil condition is “JUpwerd ] static "] Downward

INTERPRETATION OF OVERALL SCORE *

L VEGETATION ITL COMBINED

Improving (repidly) +5to +8 t4to +6 910 +14

Improving ( slowly) tlto+d o+

Unchanged 0

Deteriorating ( s/owly) ~11to -4

Deteriorating (rapidly) ~5to -8 ~9to -14

(. ADDITIONAL DATA

A. PRECIPITATION (Check condition observed)

1. Cument conditions ] Above nomal ] Below normal ] Normal " Drought conditions prevail

2 Estimate of average moisture condition during preceding 3 to S year period
= ") Normal

“Circle the appropriate rating
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B. UTILIZATION OF FORAGE PLANTS BY CLASS OF ANIMAL *
L. Cumeat stillsation: - -
Slight Hoderate Proper______Close _____ Exteme
2. Estimate of aversge stilization for precediag 3 to § year period:
Slight Moderats Proper______ Closs______ Extrems

C. UNUSUAL SITE INFLUENCES which may have affected the trend ratisgs: List such factors as prolonged drought,
fre, insect infestation, otc., end explaia effect wpos study aite.

D. ADDITIONAL REMARKS: Use this space to document aay additional evidence of changing trend ia plaat or soll
coadition which is not shows above.

* Enter Symbol directly in blamh a3 C for catile, D for dear, S for sheep, etc.
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V. GUIDES FOR ESTIMATING TREND

Editor's Note: The Guides for Estimating Trend procedures were transcribed from the
original text in the old BLM Manual, Volume IX, Range Release No. 38, dated

September 12, 1960.

The following factors or indicators of trend may be used as a guide in estimating current
lete and its application must be panied by the

range trend. This listing is not

oo

’s best jud of

ing at each particular site. No one set of factors

will give ¢ rositive determination and observations should be made of as many of these

criteria as possible.

A. From the standpoint of vegetal

Evidence of Upward
Trend

Good perennial forage plants
are represented in all age
classes from seedlings
through mature plants.

Undesirable species
decreasing or present only
as relics.

A definite increase in density
and vigor of good forage
plants as based upon past ob-
servations or comparisons
with comparable adjacent
areas.

Evidence of Static
Condition

The age class distribution of

Evidence of Downward
Trend

Evidence of decreasing

ing species is adeq
to maintain the stand. Asa
rule of thumb this should
approximate: Seedlings and
young plants 10 to 50 percent.
Mature plants - 40 percent or
more. Old plants 10 percent
or more

Closed stand of mature plants
which maintain dominance.

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.

p ial forage plants or
unnatural age class distribu-
tion such as absence or
scarcity of seedlings or
young plants.

Undesirable species
increasing in stand with a
heavy percentage of young
plants.

Desirable browse plants
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 E

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.




Supplemental Studies — Exclosures

VI. EXCLOSURES

Editor’s Note: Procedures for using exclosures to determine range condition were tran-
scribed from the original 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 M in Utah” by Stanford Young.

It has been a practice of long starding 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 will often be set up in cooperation with State or other Federal agencies with a
joint analysis being made of the use data obtained.

B. Where common use of the range takes place, one section of the exclosure should exclude
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 specifications if exclosures are to be constructed 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 studies and photographic stations should be established 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 referen~e
is found in the Journal of Range Management, July 1958 - “Exclosures in Big 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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E. 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 ding 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 del 1 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'/: 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 I-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.
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VII. PELLET STUDIES

Editor's Note: The Pellet Studies procedures were transcribed from the original text in the
old BLM Manual, Volume IX, Range Release No. 38, dated September 12, 1960.

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 Measuring
Deer Range Use, 13th trans, North American Wildlife Conference). Studies by Rassmussen,
Doman, and Smith (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 dict. Robinette, et
al., discussion at the 23rd Trans. North American Wildlife Conference in 1958 found at the
Little Hills Experiment Station in Colorado, an average rate of 15 pellet-groups per day were
deposited by mule deer using moderately stocked sagebrush - juniper type winter range which
is in good condition, or thirteen groups per day if the deer were utilizing depleted winter
ranges.

A. Itis not contemplated that Bureau technicians will initiate studies of this kind except in
rare instances. This brief statement is for the purpose of explaining the procedures used,
since it is likely that the Bureau may cooperate with State agencies in checks of game use on
BLM ranges.

B. By recording the pellet groups found in certain prescribed 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 within reasonable limits to determine the game population numbers by dividing
the total deer days use by the length of stay in the area.

C. Trend of use can be determined 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 th= browse
production and utilization information gathered in the regular study program. No further
instruction in conducting this type of study is believed to be necessary for the reasons stated.
Should there develop a need, detailed procedures can “e set up when required.
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VIII. WEIGHT ESTIMATE AND OCULAR
RECONNAISSANCE

Editor’s Note: Because of the similarities in procedures, the Weight Estimate and the Ocular
Rec i hods of ion survey have been combined to reduce space. The

procedures discussed here apply to both methods unless otherwise stated.

The procedures for collecting data using these methods were transcribed from old BLM
Manual 4412.11B, “Weight Estimate Forage Survey Handbook, " Release 4-4, dated 4/30/63,
and BLM Manual 4412.11A, “Ocular Reconnaissance Forage Survey Handbook," Release 4-
3, dated 3/30/63.

A. Introduction

Bureau of Land Management forage survey techniques are based on research findings of
correlations b ion and soil conditions and envi I infl including
intensity of grazing. Surveys and studies are designed to rate ranges for maximum sustained
use by livestock and game and to 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

dition. Capacity esti are properly used only as a starting point in management.
Permissible grazing rates will vary with ch in range condition due to ch in weather
or intensity of use. Continuous studies which may include actual use, climate analysis,
conditic . and trend, utilization and production studies are Y to follow up a survey
and adjust initially established grazing capacities.

B. Forage Survey Methods

They will be used primarily for initial adjustments in stocking rates on ranges which have not
before been subjected to reliable forage producti 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 qui Prescribed method
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 objective 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. Itisa
relatively h lassification unit of appropri ini size isting of a

P

portion or sometimes all of a vegetative type as determined by general asvect.

Derivation of Range Types. The 18 standard aspect vegetative types are first delincated
and then subdivided as needed on the basis of several mapping criteria in deriving range
types of desirable evaluation size. The ing 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 ideration. The most imp 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 |
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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(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'/2 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.

(3) Allowance for Utilization and Growth Stage. 1t will be necessary to make
ppropriate all es in esti 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.

(4) Old Plant Growth. Care must be ised when clipping and weighing plot

PPINg

vegetation to remove all old growth of previous years.

(5) Conversion to Dry Weight. The conversion of green plant weights to air dry
values is of utmost importance and should be done as accurately as possible.
Moi vary considerably, not only b species but b
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 Green ples of each species are
clipped within grazing height limits so as to rep rage site conditi
and diumnal 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 weight differences and entered on
the writeup form (lllustration 11). Pounds of dry weight per acre are derived by
applying these px ge factors to esti d pounds of green weight per acre.
Moisture content of plants generally becomes less and is more constant toward'
the latter part of the field season.

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 positi i 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 iner in properly weighing the variations
encountered in his final write-up. It would be well to complete Form 4412-1
(Iustration 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.)

(1) 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"z 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.

(3) 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 feasi' e 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.
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3. Animal Unit Ratios

In computing the approximate AUM's of use for the various kinds of grazing animals,
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 here within the following
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-tailed deer, and 1.25 to 1.75 elk. All of these ratios refer to only
those animals over 6 months old. Younger animals, constituting the natural increase of
the herd, are not idered in setting bers of animal units or computing AUM’s of
use.

4. Plant Symbol Lists

As complete a list as possible of the plants of the survey area will be prepared for use of
the party members. Plants will be listed alphabetically in the three groups—grasses
(including grass-like plants), forbs, and shrubs (including trees)—using their scientific
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

list is prepared in conjunction with a listing of proper use factors for each

species.

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 duplications do occur, the conventional symbol is modified by adding a number
beginning with “1” at the end. Numbers are assigned in order of imp of the

plants involved. Thus, “2" is added to the symbol of the second most important plant.

5. Proper Use Factors

a. WEIGHT ESTIMATE: Lists 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 weight taken upon proper use of the range.

Factors for Each Use Complex. Whenever any of the range use segments of a
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.

(1) Kinds of Animals and Seasons of Use. These factors will be established by
plant species for all kinds of grazing animals for all peruuent seasons of use
combined, and will be listed in a table which includes the plant and plant
symbol list.
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(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 “vastage 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.

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 prop of most imp: p ials must be left
after grazing to assure their perp ion and that opti Juantities of
forape 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.

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.

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 will be needed in
amiving at total allowable proper use factors.

(1) Kinds of Animals and Seasons of Use. These factors will be established by 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 animal. I use coll will be established in the following

q as required: spring, fall, winter, spring-fall, and yearlong.

Occasionally, values for other seasonal combination periods are needed.

(2) Proper Use Determination. “Proper use” for a particular plant 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 b 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 ge by pling. 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 provides 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.

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 pts of physiological requi 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 perp ion and that opti 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
vemoval including that by rodents and insects. Therefore, it will be found

that most key plant use factors will be below these values.

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 i of the

I this is to be realized, the less valuable p ials and Is 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 esti 1. The Ocular R i hods 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 livestock 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 will
be derived for the livestock complex.

(2) Noncompetitive 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 particular plant species. This assignment will
consider the judgment determination criteria explained below (Section
VIILD.8.c).

OCULAR RECONNAISSANCE: Total Allowable Proper Use Factors. Wherever
more than one kind of animal 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 maximum limit of the combined
use to be made of any species for a particular range and season, and will be the
result of judgment weightings of the factors for each kind of animal, considering a
number of critical influences concering the use complex and the nature of the
range. Usually the total allowable proper use factor will not be greater than that
normally allowed the kind of animal having a preference for the species.

Jud, D ination Criteria. Jud decisions for the use complex and
total proper use factors assigned each plant species will be developed. Obvious
items that need definite consideration are:

The indicated ratio of use in AUM’s between the various kinds of animals.

The season or sequence of use for each kind of animal and the relationship of
this use with respect to ecological conditions.

The abundance of key forage plants for each kind of animal.
The relative accessibility and utilizability of the range for each animal.
The relative preference for the various plants of each kind of animal.

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

ighting; theref i are largely a judg d ination. Key forage
plants for domestic livestock and game animals will need critical at' ation. 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

i 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 1o 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 p lin
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

ption to assigning petitive 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

here diffe ial 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. lllustration 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.

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 noncompetitive game
categories.

Relation to Physiological Limits of Use. OCULAR RECONNAISSANCE
METHOD ONLY: There is one specific problem within the total allowable proper
use factor relationship that needs special attention. As previously stated, if only one
kind of grazing animal is utilizing a range area, it would be permissible to assign a
proper use factor at the physiological limit for some key plant species unless man-
agement considerations dictate otherwise. A specific example of the exception
probably would come about on critical big sagebrush deer winter ranges. Assign-
ment of sagebrush total allowable proper use factor values for deer in this situation
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
limit in the most intensively used sagebrush winter deer ranges.

. Assignment of Proper Use Factor Ratings to Different Kinds of Animals on the
Type Writeup Forms. OCULAR RECONNAISSANCE METHOD ONLY: The
type writeup form provides for a proration 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
reiteration, the indicated ratio of use in AUMs, seasonal or sequential use of the total
forage complex range areas, range ecological relationship ilability, and relative
preferences by kinds of animals for certain plants, must be taken into consideration.
Also of prime importance will be the extent of knowledge of the particular range
area concerning 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 the 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 mahogany,
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.

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 rcason 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 ial usability esti are made sep ly
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 ideration and the best possibl
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 el should be idered 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.

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 Requirements

Generally, it will be desirable to assemble a part or all of the basic use data needed to
compl deq forage requi 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.




Supplemental Studies — Weight Estimate and Ocular Reconnaissance

Local Derivation and Forage Consumption Criteria. Local derivation of specific
forage requirements is desirable. Forage requirements 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 requirement 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

opportunity for field inspection.

(1) Study Area Variations. Preferably the study areas wr.uld be fenced or otherwise
well controlled, with accurate use records extend:ng back 4, 5, or more years.
However, such favorable situations may be relatively few, and dependence may
have to be placed on other use areas with somewhat less ideal attributes 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 be 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
utilization 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 1.  Presurvey Considerations
forage production. With any such use of dard i it will be Yy

prep is ly imp toa ful forage survey. Many factors
must be considered and many preparatory details must be attended to in order to insure
the efficient conduct and conclusion of field work.

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-

a. Preliminary Planning. 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 familiar with problems involved and objectives to be

.'.L 2 of reg L.'"... v ..l< romgF, duction and the imp reached. As a result of such an inspection and sut g field inati the
1 factors p S values for the weather

S ¢ . chief of party will f late a plan of operation and d ine where to begin the
factors covering just a part of the year are more closely correlated with produc- T bers for the best of the )
tion than those for the full year. Careful consideration should be given to field work and how to W . -
determining and using the most significant combination of monthly values.

(1) Time of Year. The chief of party and the range manager will determine the time
of year the survey will be conducted. Within practical limits the survey should
not begin until the season is sufficiently advanced to insure that there will be a
representative growth of forage on the ground. Work may continue into the fall
until grazing or weather conditions prevent accurate classification.

(2) Normality of Production. OCULAR RECONNAISSANCE ONLY: Adjustments
to compensate for normality of current production in connection with the use of
dard forage requi are ily made as a part of the process of
density estimation. These conversions could perhaps be ad geously made,
where her-production correlations are available, by esti ing actual
current density and applying the indicated conversion factors to such results,
rather than by making a straight judgment conversion to normal conditions.

(2) Assembling Materials. The chief of party with the assistance of and under the
direction of the range manager will assemble all of the forms, equipment, base
maps, status maps, aerial pictures, proper use tables, and other data necessary
for the conduct of the survey.

Use Studies Preferable. OCULAR RECONNAISSANCE ONLY: Adjusting
processes required to normalize survey esti when standard requi
are employed are to some extent indirect and theoretical, and therefore consti-
tute a significant source of error in survey evaluati 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
lized by using dard requi and ¢ ing esti to normalized
values. Therefore, every effort should be made to complete adequate require-
ment studies before reli: is placed on normalizing weather factor conver-
sions.

(3) Grazing Use Areas. Surveys shall be conducted within grazing use areas
designated by the district manager.

. Base Maps

(1) Cadastral Survey Plats. The survey crew should have a copy of all cadastral
survey plats covering each township in the survey area. These plats are neces-
sary in locating cadastral survey comers for control purposes.

(2) Aerial Photographs. Aerial photographs should be used for field mapping.
Ordinarily, only altemnate 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 i areas it may be advisable to use every
print, since photographic distortion is much 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 provid pic ¢ ge in areas where
topographic detail is not sharp enough to permit accurate location of ground
control on the print without the use of stereoscope.

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.

E. Forage Survey Procedures

Preliminary requirements and actual field survey work are considered in this section.
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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 '/«" ur 12" scnle may be helpful in showing
the areas d by the bered

(3) Topographic and Planimetric Maps. Any high quality maps showing with
accuracy the relative position and nature of survey area features should be made
avmhblc Among the most usable of these would be the Geological Survey

pographic g gles. Other topographic or plani ic maps may also be of
iderabl i If satisfactory aerial pi are not available and it is
determined that the survey must be made before acrial 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 al leul all improvements of record. It may
be desirable to these i onto the field pictures or
maps in their appmxmulc locations before ﬁeld work begins, or this may be
done by the crew bers as the work progr

Survey Party. The selection and training of bers 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 frrage 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 ﬁcld data, making work assignments, keeping the equip-
ment in good op g order, checki p 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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?) Pan'y Member: Qualified college men from range management, forestry, or
I schools (either grad or upper cl ) 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 opp y to p i asa ber of a survey party. Each man
must have a working knowledge of plant taxonomy, planl ecology and amrnal
habits. Very often the Bureau is able to select p
for permanent appointments after one or two seasons of survey work

(3) Size of Party. A four-man crew is generally the optimum size for any one chief
of party. A survey party of this size will require nearly all of the time of the
chief of party in assigning and coordinating the work.

(4) Party Training. The efficiency and accuracy of the work of the members of the
survey party depend a great deal upon the initial training given them by the chief
of party.

(a) Survey Area Acquaintance. Enough time should be spent in general cover-
age of the survey area to acquaint each man with the main roads and land-
marks for general reference.

(b) Uniformity of Estimates. The entire crew should work together for a
sufficient period of time to assure uniformity of estimates.

(c) Individual Training. Following the training period, the chief of party will
work individually with each of the men in order to further improve and
assure uniformity of work and check his progress.

(d) Correlation 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.

2.  Field Procedures

The following described ide for mini dards of y and
rcllduhtyo(dnucolleaed

a. Field 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 hy the exam-
iner in a manner to adequately sample it. This requires that rep ve
be covered.

Plot Sampling. 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

101
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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
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 el of rand into this syst
atic sampling system.

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.

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 y sheet will be pleted on the same writeup form

c.
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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 summaries, this number space will be used to
indicate that it is a “Summary.”

Si y Computati When a y sheet is required, it will be the only
transect form completed for data beyond the plot weight figures, including the

putations of grazing capacity. The pounds of green weight per acre for each
species is derived from averages of the plot weight data. A transect of ten 9.6
square-foot plots will have a pound per acre rating equal to the sum of the gram
weights for the 10 plots. If more or less than 10 plots are included in a transect,
an average gram weight per plot would be computed and multiplied by 10 in
arriving at pounds per acre.

(9) Establishment of Plots. Plots are usually circumscribed on the ground by use of

wire hoop or two metal stakes connected by a light radius chain. A hoop is
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
fashion to circumscribe the plot.

Plot Mapping. The first plot of a type transect will be positioned well within the
type and located along the line at the d ined plot interval from a
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
field map, and the first and last will be numbered. If the sequence of plots
hroughout the is not obvious from this amount of location and identi-
fication data, additional plots along the will be appropriatel b

on the photo or map as needed.

9

P Y

Number of Plots. The number of plots needed in a range type transect for an
adequate forage sampling will depend upon the complexity of the type vegeta-
tion, and to some extent upon the size of the type. It has been estimated from
research and other studies 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 heterogencity of the forage stand. Size of type has some influence on
the number of plots, but mainly b of i d variation introduced with
larger areas. The productivity of the range may have little to do with the inten-
sity of sampling needed, since a low producing type with a sparse cover may
display as much variability as a more productive type.

Type Traverse. OCULAR RECONNAISSANCE: Most types will 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 mapping needs and still obtain an
entirely satisfactory sampling of the vegetation stand. H , 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 o
adjust the estimates for any average diffe d d thereafi

Field Mapping. Field mapping will be

described hereafter.

(1) Aerial Photographs. If planametric control has not been established, it will be

necessary for the examiner to accurately locate enough section comners on the
h phs to make possibl | of some of the distortion found in all

aerial 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 comers per township
should be located. These should be well spaced. When identified corers 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 comner 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 pi 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 f and
existing range improvements such as fences, roads, water developments,
etc., will be indicated on the aerial pictures.

(2) Other Maps. If aerial pi are not availabl P hic 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 partics in conjunction with the instructions in forage survey
handbooks.

(4) Range Type Mapping. A range type is a relatively homogeneous classification
and ing unit of appropri ini 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

pped proporti ly 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 establishing types.

(a) Type Mapping Criteria. Range types will be derived by first mapping

ding 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,

hic, and edaphic criteria, idered approxi ly in the following

order: abund. of vegetation, species position, slope, exp 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 b bly small. It is to be remembered
that the 160 acres is minimum for ordinary range types, and the average of
such types would be somewhat in excess of a section in size. However, the
mapping detail will vary with range productivity and complexity.

(b) Order of Consideration. If any of the above listed mapping criteria 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
will 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 between range types. Under these conditions, a use differential
will almost always exist which may have created significant variations in
some of the type mapping criteria.

(d) Area Mapped. The entire range 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.

Type Writeup Numbers. Type writeup bers and type designations are
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,
etc. In case surname initials are duplicated among party members, the initial
of the first name may be added to the front of the type number. Examples of
type numbers would be S1 and S2, or AS1 and AS2.

Type Designati The type designation is posed of the number for the

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

105
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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 miost 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 |
Boer Hibe Gusa.

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
Amo.

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.

(g) Pretyping. Most of the vegetative aspect divisions are discemible 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 consldcnbly m laying pllns for travers-
ing the range in order to efficiently plete an g and
examination job. Verification of type lines already dnwn w:ll 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 undemkmg than when done on other maps,
there will still be some diffe i 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 dard g color on IlI ion 3.

e.

Supplemental Studies — Weight Estimate and Ocular Reconnaissance

Type Writeup Recordation. For each range type 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 resource and record certain evaluations for the vegetation and
forage stand.

(1) Writeup Content. Of the items in the heading of each writeup form, the writeup
number and the type designation were before described under range type
mapping. Name of examiner, date of writeup, kind of grazing animals currently
making substantial use of the arca and the usual scason of use, aerial photograph
number, and cadastral location need no further explanation. If an area is
unsurveyed, note this fact and describe the location in the space for cadastral
location. The other items entered on the form include plant symbols, plant
composition, proper use factors, uulluuon deducti and forage requi
The grazing capacities are p d: derived from the other data on
the form. In the footnote at the bottom oflhe form are listed gz.me speﬂea
making insufficient use of the forage to be idered in the capacity
determinations.

(2) Writeup Computations

(a) WEIGHT ESTIMATE: Pounds of dry weight per acre (Ibs DW/Ac) is
multiplied by ¢ opriate 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/Ac in each case is multiplied by the average percent utilizable in the
formulac at the bottom of the writeup form (Illustration 11) to obtain net
Lbs UF/Ac. In the other formulae on the writeups, the forage requirement
(Lbs/AUM) is divided by the net Lbs UF/Ac in arriving at the estimated
grazing capacity (Ac/AUM) for the use complex and for noncompetitive
game forage.

(b) OCULAR RECONNAISSANCE: For the ocular reconnaissance method,
the percent position 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
(Tllustration 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 covered by completely usable forage.

(3) Computation Accuracy. Before these grazing capacity computations can be
made, all perti dditions must be pleted on the writeup forms. These
and all other computations must be made accurately.
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(4) Completion of Computations

(a) WEIGHT ESTIMATE: The writeup computations for the weight estimate
method must await dry wenght compulauons In any event writeup compu-

tations will be pleted as soon as p so that p can
be given review.

(b) OCULAR RECONNAISSANCE: It would be highly desirable for each
to plete all putations 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 putations will be pleted as c ly as
ible so that resultant grazing can be given adequate review
dunng 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

fully checked to d 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.

E  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.

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 rnnps and plats. These base maps
will show the main natural fe all existing cull fe 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. Special Status and Survey Maps

Special land status and survey data maps may be prepared where desired on
autopositives or on overlays of the unit base maps. These maps would show land
ownership, range types, and grazing capacity data in addition to the basic map features.

G. Compilations

During the course of the survey, all type writeups and other survey records and maps are fully

pleted and fully checked for legibility and accuracy. The grazing capacity computa-
tions are pleted while the iner is on the type or as soon thereafter as possible, and
later checked for accuracy. Writeup forms are kept in numerical series for each examiner.
Field maps (acrial pictures) will also be assembled in appropriate series and filed for the
various areas covered in the survey. Such procedures are necessary for efficiency in subse-
quent compilation of the survey data.

Allotment Tabulation: Forage survey data will be piled and
basis.

1.  Work Map (Resource Township Plat) Data

The two-inch per mile scale lownslup plats showmg land status and range types are used
as work maps for this pil and of ge and current grazing
capacity in AUMs for each allotment. In this process, the section acreage as obtained
from cadastral survey plats to the nearest whole acre is plwed near the center of the
section on the work map. For sections bi: d by all daries, 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 ownersmp is
placed on the work map near the center of that
determined by use of some counting device. Perhaps that which is most eu|ly used and
which gives entirely reliable results for careful compilers is a gridded, transparent ruler
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 ownerships is indicated.

a. WEIGHT ESTIMATE: 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
be shown with a horizontal line between the figures as follow:

273
UC46-NG15

OCULAR RECONNAISSANCE: Under each segment acreage figure, the com-
puted AUMs for each kind of grazing animal making appreciable use for that type
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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

ided above are compiled on “All Grazing Capacity Tabulation and Sum-
mry " 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. 11| ions 13 and 14 are used to list surface acres
and AUMs by section and land ownership and control for each hnd of gnzmg
animal. At the top of the form, district and all names or desi, 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 ownerskip 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.

. 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 orconlml lnd the grazing
capacity data are shown for the use plex and for p e game
forage.

OCULAR RECONNAISSANCE: lllustration 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.

Correlation of Form Totals. Totals for lllustrations 13 and 14 must equal the
subtotals on Illustrations 15 and 16 for each category of ownership and control.

. Accuracy of Form Data. As with all other survey records, these summary forms
must be completed accurately, neatly. and legmly Sufﬁcnenl checking will be done
to assure the accuracy of all i
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WEIGHT ESTIMATE ONLY: An allowance will be made for superabundant plants as
described under derivation of proper use factors (Section VIILD.5.a). This allowance is
added to the additional forage available for game only.

H. Narrative 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 obligation of preparing this report, will make

deq ficld inspections and analyze weather, use, and other records as needed for this
undertaking. During the field scason 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-
tlons of undeslrlblc weeds and hmsh timber and woodland stands, soil and topographic

g k cmsmn. I'onge production potentials, and possibilities for

rmgc lop Photographs depicting istics of the survey area are usually
desirable.

Outline for Report. The survey report may be pleted using the following outline:

1. Description of Survey Area
Location
. Area and Land Status
Vi ion, Soils, Topography, and Climate
Natural and Cultural Features




L
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Potential Range Condition
a. Comparison (Relict) Areas

Accelerated Erosion
a. Kind and Degree
b. Trend

Poisonous and Noxious Weeds and Brush
a. Need for Control

Current Grazing Capacity

Recommended Grazing Use

a. Kinds of Animals (Livestock and Game)
b. Seasons

c. Intensity

d. Systems of Grazing

Game Management

a. Herd-units

b. Migration Routes

c. Hunts and Other Controls

Needed Range Improvements

a. Water Distribution

b. Land Treatments

c. Structures

Other Resource Uses

a. Coordination with Grazing
. Photographs

Survey Cost Report

To provide information for future planning of a record of approxi survey costs

progr

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 p I. All promi and cost items will be
idered, including p | salaries, travel expenses, and costs of maps, aerial

pictures, other supplies and equipment.

2. Field 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 summarization costs will include expenses of drafting maps, as well as )
personnel time involved in compilatiow. and preparation of reports, and costs of materials
and supplies.

4. Relative Difficultness and Cost of Survey

The cost report will present a very brief description of survey area features reflecting the
lative difficulty din leting the survey. Acreages covered will be

P

shown with acreage-cost ratios for the three phases and for the total.
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IX. OCULAR ESTIMATE METHOD

Editor’s Note: This procedure was transcribed from a Bureau document entitled “4440 -
SUPPLEMENTAL STUDI|

Under the Ocular Estimate Melhod the present pcnxnt oomposmon by spccncs by weight on
range sites is acquired cither by and/or cl g and hi ion and
then calculating present percent composition by weight. The present pemenl composition is
compared against the climax percent composition by species 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 d ine the present conditi
class (seral stage). (Also see Section IX.D.)

A. Equipment and Supplies
1. Condition (Seral Stage) Worksheet, Form C-1 (Illustration 17).
9.6 Square foot circular plot frame (hoop).
No. 12 paper bags for clipping samples.
Dial Scale (2 gram increments).
Clip board.

Range site descriptions.

I T

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). Adequalc training

and checks for efficiency and accuracy during data collection are ly imp
1. Weight Units
Because the relationship of weight to volume is not i duction and

tion determinations are based on weight estimates, not on companwn 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
following:

a. A weight units 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.

b. 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 of forb species. Weight units for
large plants may be several kilograms.
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c.  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 .ercent of the actual weight.

¢. 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 t»
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 musl check their composition estimates by periodically clipping and

hi Wi

ghing to mai accuracy.

C. Sampling Process

Each delineated range site is placed in a condition class (seral stage) or further divided il
more than one class (stage) exists within a given range sitc. 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 (llustration 17).

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-
cate 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 weight may be determined by first

imating, 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 plotis
used, enter the weights in col 1 through 3, ge the weights from these plots,
and place the mean in the X column. The present percent composition is then calculated
by dividing the weight for species by the total weight for all spccies. This percentage is
entered in the present composition column.

4. [Estimating Composition

The present percent composition by species by weight may be estimated from a plot and
entered directly on the worksheet in the present composition column.

5. Entering Climax Composition

Enter the climax percent composition by species from the appropriate range site descrip-
tion in the climax composition column on the worksheet. If a percentage range is shown
for a species in the climax plant ity, enter the g€ P ge on the work-
sheet. If a species listed does not occur in the climax plant community, enter 0.

D. Determining Condition (Seral Stage) Class

The lowest of either the present or climax percent composition values by species 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 site is placed in a
condition class.

Condition Classes

Estimate Percentages
of Present Plant Community
that is climax (natural vegetation)
Condition Class for the Range Sites

Excellent 76 - 100
Good 51 - 75
Fair 26 - 50
Poor 0-125

lHustration 17
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X. APPARENT TREND

Editor's Note: This procedure was transcribed from a Bureau document entitled
“4440 - SUPPLEMENTAL STUDIES."”

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 Y 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 litier, and soil movement. A
numerical rating is assigned for each factor and a ite rating is d ined. The
Observed Apparent Trend Worksheet, Form AT-1 (Illustnuon 18) is used to record this data.

lllustration 18
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XI. SOIL-VEGETATION INVENTORY
METHOD

Editor's Note: The procedures for collecting data using this method were transcribed from
old BLM Manual 4412.14, “Soil-Vegetation I y Method,” Rel 4-58, dated 8/10/79.

The Soil-Vegetation Inventory Method (SVIM) is the Bureau of Land Management’s
(BLM's) method for conducting basic soil and veg ies ( i with BLM
Manual Sections 5200, 6602, 6672, 7161, and 7312) The procedures provide a uniform,
systematic method for i mvcnuxrymg soil and veg and collecting data for use ,
in Unit R Analysis (URA), M: Fi k Plans (MFP), Acuvny Plans, and

i | It is designed to be used in conjunction with BLM Manual
section 6602, Integrated Habitat Inventory and Classification System (lHlCS) The method
doces not preclude site specific studies (for special purposes), other app: ies
(various forest i mvemonc. forage surveys, etc. ) or more detailed inventories based upon it.
Although SVIM does not i y all it provides a sampling frame for
wildlife species occurrence inventories and gathers basic data used by other resources (recre-
ation, watershed, etc.). It is an integrated inventory system in that other renewable resource
inventories are based upon, or duu:lly related to, its procedures. To gather more detailed
data, it may be Y to cond ive studies on specific areas of . Continu-
ous studies are also ial to itor changes in base i y data for y adjust-
ments in management as resource conditions change. Such studles must include, but are not
limited to: actual grazing use, wild animal d condition and trend studies,
vegetation pmdncuon lnd utilization, climati iation, shrub or vegetation plots,
ground cover d i and

hed

A. Pre-Planning Analysis

All inventory and planning cfforts must be preceded by a pre-planni: lysis in d:
with BLM Manual section 1601. The pre-planning nnalym ldenuﬁes the i |ssucs and prob-
lems that impact lhe phnmng area and determines p i g the level
of soil and g y y for the m The mulls ofthe pmpllnmng
analysis are d d in written guid: to the inventory p g team (Section XLA.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 guid: from the pre-planning analysis, must be devel-

oped prior to conducting the i y. An interdisciplinary team must be appointed by
the Dlsmcl in the pre- plnnmng analysis, the team must set forth in writing the extent and

y of the i y. The i y plan should be attached to and become a part
of the pre-planning analysis. The i y plan is app i by the District Manager

and rcvmwed by the State Director prior to initiation of the inventory. A suggested
outline for the inventory plan is as follows:

Supplemental Studies — SVIM

Purpose.

Objectives.

Description of inventory area.

Information required based on issues.
Inventory design.

P 1 and funding requi and/or
Logistics.

Field and p

Compilation procedures.
Reporting (progress and results) requircments.
Approval process.

I.  Files maintenance.

2. Progress Reviews

The inventory plan must set forth when and how prog will be cond
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 prep y details organized efficiently and
sequentially in order to insure sy and pletion 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 ly
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 izing and directi ,lhc' Y, dinating field data collection,
making work assi k i 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 GCS jointly by SCS and BLM, or
by contract, the party chief is responsible for di g the ion and
wildlife inventories with the soil survey.

Party Members. The soil survey mapping, and vegetation inventory teams must
consist of qualified speciali luding range ialists, fo soil sci
and wildlife biologi All specialists on the i y party must work closely

together throughout the inventory.

(1) Soil Survey Team. The soil survey is mponsnble for soil mapping the area and
must consist of qualified soil d to conduct the soil survey in
accordance with standard soil survey pmccdures The soil survey team may be
SCS, BLM, a combination of SCS-BLM employees, or the soil survey may be
conu'actad Soil survey team members must work very closely with range

lists in di pping units. The SCS has final responsibility for

cum:lating all soil survcys.

(2) Mapping Team. The mapping team is responsible for d ion of
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
inventory area.

(3) Vegetation Inventory (Transecting) Team. The vegetation inventory 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 Dala Collection Team. It may be desirable to assign the responsi-
bility of coll g the data for phenologi dj factors as set forth in
Section XI.D.6 lo one or two mdlvnduals 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 XI1.D.7).

5. Preparing for the Inventory

The chief of party formulates a plan of op material, makes necessary
and di with appropriate District staff members. He/she must
assemble all forms, maps, photos, and other equip and suppli y for

conducting the inventory. See IlI ion 19 for an equip list.
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Base Maps

(1) Aerial Photographs. 1t is | to have a plete set of aerial ph h
solely for inventory purposes. These should be acquired well in advancc of Lhc
inventory. To facilitate the inventory, recent aerial photography (less than 10
years old) is desirable. Aerial ph phs at the scale of 1:24,000 are best
suited to the inventory reqmremenls and ease of data transfer to onhophoto
quads. Aerial photographs are used for field mapping and the mapped i

tion is then transferred in the office to orthophoto quads or other base maps.

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 all range imp timber harvest, fish and wildlife
habitat, and land status as ref for party bers during i y.

Rcfarenu Ma{enaL Rewcw existing mfonnauon for the inventory area and
for use and ori ion of inventory party members.

This mcludcs:

(1) Inventories. Past inventories (range, watershed, wildlife habitat, visual re-
sources, recreation, timber, etc.) including current URA's.

(2) Li . Li [ ing area soils, geology, vegetation, fish and
wildlife species, archeology, presence of threatencd or endangered species, etc.
(Consult universities, local SCS offices, etc.)

(3) National List of Scientific Plant Names. Standard bols from the National
List of Scientific Plant Names, published by the SCS and used on all vegetation
inventory forms. This is the most lete 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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i. Alph ic Codes. A ic data processing requires short plant
name symbols. Four- to eight-letter alphanumeric plant name symbols
must be used.

ii. Genus. A basic five-letter symbol, consisting of first five genus letters,
is used for the genus name. If the name has less than five letters, “+"
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 examplc,
CHRYS is the first five letters of several genera—

, Chrysothamnus, and Chrysanthemum. Alph-’lbeucally.
the genus symbol for the first one is CHRYS and for the others
CHRYS2, CHRYS3, etc.

iii. 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 onier. all other planls having the same four-letter symbol
must have tie-b in ] starting with 2. Examples:
POPR2, POPR3, etc.

iv. Varicty. 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 Listed. When species which have not been asslgned acode in
the National List are enc d, use the followi

&P

i. 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 obtain a code for each such
species encountered.

(4) Location of Fish and Wildlife Species. Revuew mfonnauon on pmbahlc Iocauon
of fish and wildlife species with p P on
or sensitive species, big game rangcs C ion areas, and
biological areas. D« new infe ion in URA.

P

6.
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(5) Location of Threatened or Endangered Plants. Review and assemble informa-
tion for URA on probable location of tf d or end: d plant species,
including descriptions and pi

P P

Comparison Area Information. Identify existing and probable comparison areas
(Section XI.D.8.a) and document data on Form 4412-41, Documentation of Com-
parison Areas, (111 ion 20), for d ining site p ial, seral stage (condition
class), and apparent trend. Comparison areas are especially useful for evaluati
riparian vegetation. It may Ir y to construct exclosum along suum

and | ges to di p 8! in the
riparian zones.

I ry Schedule. Plan and schedule the i y well in ad with appro-
priate priorities and Annual Work Plan procedures. The time of year the inventory
will be conducted must be d ined 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

d d to insure a rep ive growth of vegetation. Work may inue 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

Tmining i Yy pany bers is the responsibility of the chief of party and other

li This includk heduling and preparing training in

pmcedunes c.g, mappmg units, data collection, plant |denuﬁcauon. aerial photo inter-
pretation, etc.

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 chlef of party must work individually with each
ber of the veg: 'y team to further improve and assure unifor-
mity and accuracy of work and to check progress.

(J)f‘ dination. Procedures must be inually dinated throughout the
y. Vi ion i 'y team bers must work together for at least
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 i inventory crew
work, should occur as set forth in the inventory plan (Section XI.A.2).

B. Field Inventory Mapping

Mapping must be done by trained range specialists, wildlife biologists, foresters, and soil
scientists, working closely together. Field mapping ists of delineating site writeup areas
(SWAs) (Section XI.B.3) based on present plant ities within boundaries of |
plant communities—range sites, woodland sites (suitability groups), or forest types (lllustra-
uon 21). Field mapping must be completed for the mventory area prior to stratification and

ion of vegetation data. It is desirable to pping a year in ad of
collecting vegetation data. All mapping must be in aoconiance with Office of Management
and Budget National Mapping Standards, Circular A-16.

1. Sources and Criteria for Mapping

a. S of Potential Plant C ity Infc ion. The followmg sources should
be reviewed for infe i ing the p I plant

&

y:
(1) Range site descriptions.

(2) Woodland site descriptions.

(3) Potential forest type descriptions (habitat types).

(4) Comparison area data.

Criteria for Mapp Prcnnl Ve ion. Significant changes in the foll
factors must be i d in delineating present i iti

(1) Vegetation species composition (kinds, p
vegetation).

porti and of present

(2) Vegetation ground cover.
(3) Ver tation height.

4) Vi ion age class (

(5) Topography.
(6) Other factors identified in the inventory plan.
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2. Potential Plant Community Mapping

a. Guids on Pe ial Plant C ities. 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 ohuined from the SCS includes: soil surveys, copies of soil survey field
sheets, technical range and dland site descriptions and guides, and information
from the SCS Range Data System. Information on forest types may bc obmned
from applicable published reports by Forest Service Experi
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
wme preliminary mlerptelauons based on the soil maps and site legend and aerial

p graphs. Each preli y delineation must be checked on the ground to
accurately delcrmme 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 d 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 idered in delineati If at all possible, a soil
survey should be completed prior to or concurrently with delineation of ecological
sites. When itis y to deli range sites, dland 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.

3. Present Plant Community Mapping

Potential plant communities (range and woodland sites and forest types) are further
subdivided into the present vegetation communities, using criteria listed in Section
X1.B.1.b. Each identified range site is divided into seral stage (condition classes) and/or
present ities by the ing team. Woodland sites and forest types
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are divided only into present vegetation communities, unless site guides for seral stage

(condition class) determinations are available.

Site Writeup Area (SWA) Deli ion: The llest deli ion 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 lntcrmmgled lo the extent they c:mncl be individually

delineated. It must not cross all ies. This is ial in order to compile
data by grazing allotment. SWAs may be mapped down to a minimum of 6 acres.
SWAs may also be deli | on soil mapping units or p boundaries if specified

in the inventory plan.

a. Range Sites. The mapping team must divide each mapped range site into seral
stage(s) (condition class[es]) and present ities (11l ion 20).
Detailed procedures for mapping range sites and condition classes are found in the
SCS National Range Handbook (See Section X1.B.2).

(1) Seral Stage (Condition Class) Classification. Each delincated 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 estimates 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 the maximum weight (or p ge 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 lll) depending on

how closely the existing plant i bles the p | plant commu-
nity for the range site. (See the SCS Nnuonal Range Handbook for discussion
of range condition di ions.) The mapping team may want to develop a

field worksheet to record these initial condition determinations.

2

~

Seral Stages (Condition Classes). Use the following seral stages (conditi
clasc ) 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 dition 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 terminology) to the blished condition class
terminology.

137
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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 -175
Medium Fair 26 - 50
Low Poor 0-25

(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 veg For ple, 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 deli d. Signifi changes in i composmon and ground cover
should be consi: in mapping the present veg ity. 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, (11l ion 24). A ic Data Pr ing Codes for Vegetation Types
and Subtypes, Form 4412-30a, (Illustration 25), and Standard Land-Form
Coding and Descriptions, Form 4412-30B, (lllustration 26), are used in complet-
ing Form 4412-30 and 4412-38.

b. Woodland Sites. Each delincated woodland site must be divided by stage (condi-

tion) if guides are available, or by present vegetation c ities. The small
unit delineated within a woodland site is the SWA. The mapping team must assign a
SWA number to each SWA deli d, and also plete certain sections of

Form 4412-26 (lllustration 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 delincated 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 ac plished 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 XL.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 indi d 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




Supplemental Studies — SVIM

natural, cultural, and control feature symbols used in inventory field mapping. Barriers
to livestock and/or wildlife and wild horse and burros must be noted.

5. Water Resources

Show all water resources, such as marshes, reservoirs, springs, seeps, streams, etc., on
the map. To the maximum extent possible, aquatic and riparian vegetation information
must be integrated into the SVIM procedures.

6.  Planimetric Control

If planimetric control is not adequate, it is necessary to locate all known section comers.
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 comers per township. These should be well spaced.
When comers are found, indicate the precise location on the photographs with a needle
prick. Mark a cross over the hole on the reverse side of the picture with the sections to
which the comer 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 coners not positively identified similarly and write the words “probable
comer” on the back near the description.

C. Soil Considerations

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-
! areas as indicated by soil ch istics and phic conditions. Size of delinea-
tions arc dominately controlled by the scale of map and mapping unit composition.

Soil Inventory Standard. 1t 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 is pub-
lished as an interim or special soil survey report of areas for in-service 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. Al this i mlensny. soil mapping umu consist
primarily of associations with some i undiffi iated groups
that are defined primarily in terms of phases of soll scncs There i isa need to consider
phases of families/familia, subgroups, and areas as indi d by soil and
geomorphic conditions. This does not m:an families and phases of families are the
primary taxa for the i y area, but are legiti p when used to define
the potentials or limitation of unique areas. Thxs major goal is to identify soil mapping
units that can be correlated into range sites, woodland sites, forest land types, and, in
some instances, important resource values identified in the pre-planning analysis. The
c(lmslnmu that control the intensity of mapping unit must be defined in the inventory
plan
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2. Map Scales

The Bureau’s standard map scale is 1:24,00 (Section X1.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 XLF.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 delineations are as follows:

Scale Acres Inches/Miles

1:20,000 4.0 3.16
1:24,000 6.0 264
1:31,680 10.0 20

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 followi i ki dures are ded for use in d d site
writeup areas (SWA s). Altcrrunve procedures, such as those onllmcd in Section 600 of the
SCS National Range Handbook may be used, provided the al ve p d: supply
parable data for p p ing 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
ducted. These are mini dards. Additional transects or more intense sampling

may occur, if so indicated in the inventory plan.

1.  Stratification

Similar SWA’s are grouped her for sampling purp IfaSWA ins a
complex of soil- vcgemuon umu. individual components are placcd in stratum composed
of similar soil-vegetation units. The size of the geographical area to be ified is

d ined and d dinthe i y plnn The plexity of the ecological
situation, as well as Iocal needs, determines whether stratification i ns made by allotment,
group of all env | impact (EIS) area, ing unit,

area, or District. The inventory plan sets forth the criteria for slrauﬁcauon

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 pleted prior to ling for the entire geographi-
calnrealobcsampled SWA’s to be led must be randomly selected from each
stratum. For example, if it is determined there are 40 SWA's within a stratum, 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 numbcr of transects needed
to adequately (as defined in the i y plan) ch: ize

The precise number of transects allocated per stratum, or the number of SWA’s to
be sampled, will depend upon inventory objectives, budgel consm\m!s. and vege(a«
tion variability. Exactly how the number of d is d ined must be
documented in the inventory plan,

2. Step-Point Transect

Record a minimum of one 200-point transect in each site writeup area (SWA) to be
led. Ti must 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. Ti in riparian SWA's are si d at a 90-degree

angle from the stmam or river axls Addluonal transects are placed along the stream
. axis wh in are app If more than one range

site and associated vcgctauon occurs wndun a SWA, determine the percentage of each
site and/or vegetation community within the SWA and establish a transect to sample
each separately. If a distinctive strip pattern exists, establish a transect in each commu-
nity. If an indistinct mottled pattern exists, establish one transect and record each
community on separate forms. Data collected from this transect include ground cover,
both basal and canopy.

a. Transect layout. The mapping 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 Illustration 27, Transect layout, for procedure in
determining points to be read and options in laying ou: transects.) At the beginning

point of the take a photograph in the direction of the line to show a
general view of the SWA. Flle the photographs with the i y records in the
District Office.

Obstructions. When obstructions such as juniper trees, cholla cactus, or ledge
rocks, etc., are enc d, the can be p d 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 intcrsccl unnaturally disturbed areas, such as
roads and trails, are not recorded. Hi Vif | 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 esti the percentage of disturbed area within the SWA. When

disturbed areas are d, proceed three paces past disturbance and continue
recording along the same transect line.

c. Recording. At each point to be read, record the following (Diagrammatic Sketch

of Step-Point Data and R ding Proced 1 ion 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-
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 app under the disturbed ial at the ground surface.

(2) 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.

(1) 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.e., .96 sq.ft.). The weight-estimate plot may be
delineated by a circular hoop or a palo for linear lar plots (See Illust
tion 30, Vegetation Characterization Plot Layout—Circular Plots). The same
size and type of plot should be used for the entire transect.

(2) 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
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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 (Tllustration 30). Each transect will have a mini of 10 weight

plots. Plots may be lished in cl if so d ined in the inventory plan.
The shrub and tree characterization plot and the forest lands plot must be estab-
lished, using the center of the weight-estimate plot as the center for these plots.

Recordings

(1) Weight-Estimate Plot. The following vegetation records are made from this plot
in the order listed.

(a) Vegetation Characterization
i.  Average availability, phenology, and utilization for each plant species

foruch weight estlma(c plot is recorded on Form 4412-27, Weight
Veg Ch ization (Il ion 31).

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 (lllustration 31). Record this data on a mini-
mum of 3 of the 10 weight-estimate plots. More plots may be recorded
if more intensive sampling is required.

Weight Esti of Vegetation Production. Record weight-esti data on
Form 4412-27. (See Iilustration 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 height 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 mdlvldunls can procc:d
the chief of the party assures that each ber is ly esti
ing weights within 10 percent of actual weights.

Welghl Units. Because !he relationship of weight to volume is not

base prod and ition determinations on weight
estimates, not on comparison of relauve 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 plani 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.

iii. 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.

Maintai -

P 'y in estimating by periodically harvesting and
g to check esti or producti

iv. 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.




Supplemental Studies — SVIM

2 Shmb and Tree Characterization Plot. A minimum of 3 shrub and tree charac-
ion plots must be established along each The following data is
recorded for shrubs and trees from the 1/100 acre or 1/200 acre plot
(Ilustration 30):

(a) Form and age class for 5 shrubs and trees of each species;
(b) Average height, and crown diameter by species; and
(c) Total number of plants by species.
(3) Forest Land Plots. Forest land plots are established if it is determined in the

mvcnlory plan that tree data in addition to that collected off the shrub and tree
ion plot is required

4. Vegetation Species Occurrence

Record on Form 4412-26, Transect Data Sheet, (Illustration 23) any plant species
observed in the site writeup area which is not recorded on step-point transect or plot
record.

5. Endangered, Th d, or Locally Endemic Plants

Each i y party ber must be provided with pertinent information on endan-
gered, th d, or locally endemic plant species likely to occur within the inventory
area. Such information must include deacnpuons of planls. plclurcs. and unique plant
habitats. Areas of high p ial for supporti gered,or locally
endemic species must be described and ldcnuﬁed in field maps to assist inventory
members. Record observed plants on the species list, Form 4412-26 (Illustration 23).

Take color photographs of observed plants.

6. Data Collection for Phenology Adjustment Factor

Data are required to develop factors to adjust vegetation production ded 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 phenclogy 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 assigned the responsibility of collecting this
data (Section X1.A.4.b.(4)).

7. Obtaining Air-Dry Weight Conversion 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
XLD.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

1

elevation, phenology stage, green

weight, and dry weight. Record this date on Form 4412-28 (Illustration 34).

8. Comparison Area Data

To determine p ial i ities and production, it is Yy to iden-
tify and sludy companson areas. Thisis also i lmpomnl for several other interpretations.

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 plast community data for
sites nol already covered, addmonul comparison areas need to be identified. Locate
latively natural, undi parison 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 ab of ab | disturb and physical site d
tion, will be approaching the climax ity for that site. It is the total plant
community that is best adapted to the unique bination of envi I factors.
It should be the plant ity 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 pmecwd fmm these natural inﬂuenees for long periods do not always
typify the goal for a desirable plant y. (SeeR land Ref 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 ity which it is capable of supporting. H
's goal is not ily to restore or munmn sucha pllm com-

munity. The goal may be to ish a altered plant
which provides ads soil and moi conservation yet produces benefits

more useful to the objectives of the decisi ker than the climax vegetation.

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, Dx ion of Comp

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.

Determining Comparison Areas. Use the followi i ining the
natural plant community of a site:

(a) Evaluate vegetation and associated soils on areas that have been subjected to
minimal abnormal disturbances.

(b) Eval and interpret h data dealing with ecology, management, and
soils of plant communities.
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(c) Review early historical and b ical li of the area.

(d) Check the SCS Range Data Systems (RDS), which provides 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 disturbed. Do not
use areas which receive additional moisture through runoff from high-
way, or other unnatural areas,

. Portions of grazing allotments currently not used by livestock due to
lack of water, nat:al barriers, etc.

iv. Protected reserves, e.g., military reservations.
v. Old cemeteries.

(4) Studying Comparison Areas. Ch istics of a plant ity obtained
from a single source are not likely to be conclusive. In evaluating plant infor-
mation, consideration must be given of such factors as drought versus unusually
favorable years, effects of recent fire, ive rodent i insect
damage, plant discase, and excessive soil removal or deposition by wind or
water. Every effort must be made to ine plant ities throughout the
area of occurrence on the site and at different seasons and during different years.
The initial description of a natural plant ity should be idered as an
approximation subject to modification as additional knowledge is gained.

() Conduct all the inventory studies described above on the comparison area,
using the prescribed procedures.

(b) Take pictures of soil profiles and ion at each ison area.

(c) Repeat studies, using the SVIM procedures, from year-to-year to refine and
substantiate data. Collect primarily ground cover and production data in
these repeat studies.

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 ac plished 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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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 guid. on selecting hed parison 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,
(Ilustration 23). Complete an SSF writeup for each SWA sampled, assessing the
erosion ratings of the surrounding area. (See Section X VI, Soil Surface Factor.) The
determination of SSF is made after the has been pleted. Ind ini
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, (Ilustration 35), should occur during
the mapping phase (Section X1.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, ification, and
mapping.

E.  Wildlife Resources Field Inventory

Hlustration 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 wildlife observed during the inventory must be recorded on Form 4412-39, Wild-
life-Recreation Observation Report, (llustration 37), for each SWA sampled. The
Wildlife-Recreation Observation Report is given to the District wildlife biologist for any
followup action di ppropriate. (More intensive sampling may be conducted later,
using Form 6602-1, Animal Species Occurrence by Habitat Type, Illustration 38 [BLM
Manual Section 6602].)

2. Special Habitat Features

During 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, (1llustration
39, and refer to BLM Manual Section 6602). Features to be mapped will have been

d ined 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 include soil or vegetation units smaller than 6 acres
(Section XI.B.4).

3. Riparian Areas

areas are ly and, therefore, require special attention in the

SV'lM procedures. Map and !ll;ple all riparian areas (existing and potential).

Recordings

a. Vegetation Condition (shrub and tree characterization plot) of the riparian habitat
must be obtained by using the SVIM.

b. Tree Species within the riparian site must be recorded on Form 4412-27, Weight
Esti and Vegetation Ch; ization (Section X1.D.3.c.(2) and Illustration 31).

4.  Optional Data - Identifying Sagebrush Species

Various sagebrush species have different palatability. Because of problems in identify-
ing different species, a key has been develope ! for sagebrush species. (This key is
available from the Service Center D-460.) Use portable black light (flashlight type) to
assist in sagebrush species identification.

G. Recreation Field Inventory

For each SWA sampled, use Form 4412-39, Wildlife-Recreation Observation Report, (Illus-
tration 37). Note the occurrence of ion visitor use, incident, cultural fe , 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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H. 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:
1.  Description of inventory:

a. Ficld season,

b. Inventory party; and

¢. Procedures.

Inventory activities:

a. Probl d and soluti

b. Variations and modifications to inventory plan; and

c. Data gaps or problems

Recommendations:

a. Additional data needed; and

b. Changes for future inventories.

Approval of inventory:

a. Party Chief;

b. Area Manager; and

c. District Manager.

L. Additional Required Data

In order to compile the soil-vegetation data, certain other data must be compiled and submit-
ted with the i..ventory to the Service Center Director (D212) for computer compilation.
These include:

1. Site Writeup Area Acres (by legal description), Form 4412-29 (lllustration 40).

2. Forage Requirement Data, Form 4412-31 (lllustration 41).

Livestock Use Data, Form 4412-32 (Illus tration 42).

Phenology Adjustment Data, Form 4412-33 (1l ion 43). This is
the District p its own phenology adj factors.

Ecological Site Description, Form 4412-34 (Illustration 44).
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Diev/Use Factor by Animal and Season, Form 4412-35 (Illustration 45), Equipment For Soil-Vegetation Inventory Method

Wildlife Use Data, Form 4412-36 (Illustration 46). Vestatlon

Suitability for Livestock Grazing, Form 4412-40 (Illustration 47). This is com- - Hoops for use in defining circular plots of desired size:
pleted after inventory data is compiled, and submitted to the Service Center (D212)
prior to vegetation allocation. .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, acrial 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.
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Soil Inventory

Acrial photo 1:24,000 to 1:12,000 topographic may (7-1/2 or 157 —if aerial photos
not available.

. Tiling spade (sharpshooter).

Soil auger - 2 3/4" diameter with extension handle and two auger heads (sand and
standard).

. Geologist's rock hammer.

Chisel-painted bar.

Pick

Acidity - Alkalinity (ph) kit - P.H. kit.
Hydrochloric acid solution - 10 percent solution.
10X hand lens.

. Clinometer or Abney level.

. Measuring tape - both metric and English units.
Knife - 4- to 5-inch blade.

. Munsel soil color charts.
. Plastic bottle - 1/2 pint to 1 quart size.

. Marking pencils - for photo. Photography

for field photography.

P

. 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 of Comparisen Areas

Torm 4412-41
(mty 1979)

Buresu of Land Management
Standard Uait Record

Yor
Site Comtrol Deta
Documentation of Comparison Areas

District

[Township
Range

1A. Date (e 3
15. Vegstation sespling: ye s

b
Comparison Ares No.| s. Has vegetatiom beem sampled? }N'S
DOCUMENTATION OF COMPARISON AREAS b, When and by what methods? I Y/ Jene 1979

Eame of ares [¢ €. Where are records retatsed? BUdn s T Durksc Opcicer
Bugogerr Ceeew

Location _‘LQ%M’_M& ,NEN See - 16. Photographe

(Legal ription) . .

of land Bim b. Type of photo’s? ___35 man Colol
Size and dimensions of compariscs ares____20 acreS ¢ Wawe BAd pGerT DO
Ve ARTR2 7 HGSP 1.
SCS Range Site Name (if named), aod nusber_SAnpY Ulano D39xoaiu 18. Is ares frem future yes
Soils Taxanomic Unit 4001 4. If mot, vhat neads to be dome to protect the area, both legally
s Soil profile and physteally?

Major plant species _&MLEEAL,.S_L&{_

neporz by__ Clyde Duoley vete__G/i5/79

ax-.lmn--qn-n-nunu-‘mu.--m

Management or use past 50 years (1f known) & N(E(D ﬁgﬂ Waicr locaticn of ares.)
Lips Recluad No LivaSr Ok GEATING

Type of srea (exclosure, right of vayetc.) £ xCLUSCRW

Evidence of possible influences (e.g., rodents, insects, disease, etc.)
NONE

Altitude D5yo Exposure_p/y/ Slope (2 To
General description of ares _ Licnrs Ul Bidpesam

Qergeeed )3 pntes Gy us 191
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Ecological Site, Seral Stage (Conditlon Class),
and Site Writeup Area Mapping

gl " r See glossary of tarsa for land fore
m SIATE el

o
Auor (AVO wAKKCINENT (@) Concare, conren, stagte o conplen.
S0IL OEKCHIPTION e of wary poariy

FIELO DATA WIL STAT "
AT (A=ADD, Ibl'luﬂ ey tand *

A EINE SANPY APAM l"-' 74703 R
CAMY SRELETAL 1 E120 ME3k5 , AERG I IS CALCCAR IHIDS
(68 1 WEST, s5h 1 HERIN OF Sh CoX. r.x 2104, R U A Saushy e sy
< e o aoderate or stromg, i
Delineate ocolo.lcnl sites (range sites, m» LeRHy @)y TYE e rate or stromg,

LLUVTUM  FROM BAYIC Jenre. A, .
woodland si or forest types). @ \Lurine £ 1o Jeasoses. Mg simintan tnn ) Beat sstimate If topagraphic wape
4 wot avatledle
Divide range sites {nto seral stag ONrER  [Eratnug 1

(condition cla ) 1f more thean ane Ierll ‘ o Dupth ot which & water table Lo
stage (condition class) exists within a i

‘ g v.‘,» - rus of classes, Ses
range site. Rageed @W rieulture Naadbosk

y Nameal —
. Pages 170-112,

P waees Frageents e than V.7 il ooy A0t
J Percont alope st site of
dvecriptioe.
communities {f more than one u.etulon & LR @ N —r .
pen testure tcats vhathar satl 1s
community exists within the stage (class). , @ — alightly satat, maiet ar wot
& AL A3
The smallest delineation becomes & site @ N .
writeup area (SWA). Place a SWA number Direction the slope faces aad fte

>
within the SWA. . & Jroydelal oxn y3(Ced fio) 3. Al
; mht (B oupen ot 1ha mguriey of romt
" < acion, (o fow Tlon o
All SWA's that are in the same range site, a IS El3YorR Y| < 2y | § qedniatien; e Lol ]

doe sot wualify).

woodland site, or forest type and present p N sl

vegetation community are placed In the 1-3e oYk L v s 3¢ YL v eettiontes of oits Weey Fiee
same stratus for sampling. it

3 M URYK @R yR 5l3 g e

e -.ppm. tosn mt duur-hu how the ? e
o be 1 b lioy® sty heyRlt g o

saspled. On the areal photograph

depict the location of the transect.

@- e
Sandhosh 43,
-l

The mapping team must complete the perti- Additional soier e "—-v;;.'-"""::‘_

nent site control data items on Form ~~

A;‘u.n, Transect Dats Sheet. (See Illustration
<)

ol date applicorle for the
M o0 pores, calelum
iy thise, reets, ster

TetrucTion

JOY——

@-...... dlatance From o buwwn o
adimed suction cormar, raage, tod
iy

) i iy i
slasts.

o (7Y or oa

whes wew date Is enereds “0° vhen
s G i | rrciotimten, eatl
-

(O L Trrr—— oo the Ninds of Tecks the sat] f8
foruing vithia.
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Transect Dats Sheet

Traossct Data Sheat

RECORD TVE . . m vi
.S, DEPATIDN OF THE INTERIGR — @i b (Contiond fren freat) e e e
ceeen s : IETMETION FR ARG 1Y V1
BREA OF L0 WwGDON i
i pia o peen war stotme. o L LEVEL OF TRASECT HIT : .
11 OMOPY 2 ; CNPY 3§ 0OT COUNT H
[T B R owar i IETRLTIOG
TRANSECT DATA SHEET Bl (1) 0E 3527 RECORD TYPE: Preeriated sa farm.
SITE WRITE: AEA (S0 . . . 1) :BRenxL: (20 06 T57 FORMY CUBE! Prost inted oa fora.
TRUGECT MYBER . . . . .. . (1) @il 13) 06 0003 BN ADRINISTRATIVE UNIT: Fater Adaimastrative
wr sl f: 4 State Code (21sha) 4nd the Distiict, Resowrce
Y copa S ERREX b Area. and Planainy Uit sumbers, :
A - FECIER TH (1€ 0%E MLOMDM: Eater  desionated RS fowr. '
OATE (YvRED) . . . .. .. 187 ow: :
g CxeAa . s haracter mmter. i
ARS=H-lox; A8 ACTION COE (.01 . .10 o (5) D€ 3905 PRETURES Fater sastore wombers M1ank 1f nene.
st be umioue within Allotaeat) H
siavie Boex sivh () TE 07 SITC WRITP AREA: Euter A momber. i
v 0 J N 1€ P8 TRAFECT: Tater Transect susber. H
SAEAL T 007 Couwr LA 1o 18) 1€ 2572 COPPRISON AREA: 1F data 1< from Comsarnsan |
: v e e fren enter T*, othoruise Leae Vlank, H
g 9 g llechion |
ivecse.. ...  HASKBR. DI oo . il T L R LY
 pemisTon LR .t i OSUEAE LITTER . . 1100 (€ 770 ACTION OUUE: Enter *A* to 444 new datat *D* to
P T 7 D 00 [ [ AN MU S - v dlete ristion G,
TN LI | .. i U S RECIRDER: Eater Recwdeds mtials.
| UL (- 37 .. Goreswuns L, GH ) N 00000000 | i ! i G2 0E SN MRIL POIOE Esler PhoteelD o e
! ; - Toeatifier,
COMKE (- 10°) . . LN FATIERS . . (13 € 126 GAOMO COMER DATA: Record Dat ounts by Pasal
STOE ¢ > 19 ... waiaacat MU s o6 s sae ! Cateseries.
H F52T WITS: Record total wumber of Mty for each
i 2 et OGNS, L Wsal catesrr (use section te loft for &

i i (17) SOIL SURFACE FACTOR TOTAL . count taliv). (See RN Manwa) Sectisn W12 14,
$ Tilestration 38, For drascamatic shetches of
Ster peInl dale and recerding pracedures) hes
A MU s durlicated e @ tramsect 1t be
dob-Counted rather than Bakins & new matey,
15 0F 2646 PLANT LIST: Record  other  olant  smecies
bserved bt nel encountered on Face transect.
L) 0 317 SOIL FACTOR 11EMS: Enter @ value for each
a5 deternined for Site Writews Area. This s
the recerded ratine frea D rewired sol
surface facter forn.(See BN Maneal Sectisn |
H 722.118) H
DO IR SOIL SREACE FXTOR TOTALE herard ST tetal,
: This 15 an cptional entre item,
V0D S LML OF TRANSECT NEIS: Dnter aseeerriale
H wound Cover and/or plact smbel encouatere! -
At rach level

us
LEVEL OF TRAWCECT WIT

o RN Munwal Section 81200, °
. for drascamatic \nfarmation)
ot of Mite, Ine

ol

(Fantinoed s reverse) =
ph ABCOS“CHIUKLANAPORSTUVIIYE 1224%62890

ABCDEFGHIIRLMMAF DK

Tusuryd
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Stratification Dats And Cemeral Characteristics Stratification Dats And General Characteristice

T W e

MO TPE. . ....... D
FOWRTCOOE . . ....... 20 D
BN AN LT STDL R, () L

U.S. DEPARTIDNT OF THE INTERIOR
RREAS (F LD MesgDeENT
SOIL-VECETATION DWENTORY METHID

STRATIFICATION DATA
GENERAL CHARACTERIST

71

10y un o an i ue o us
H 00,
WWCE SITE ALOT PRSTURE: S8-1YPE  CLASS SLOPE ASPECT

119)

PSS OF
o | SOIL SERIES

mBnmmieMm

n e

PCOEFGNIJRLANBPORSTIUVIEY Y

INSTRUCTIONS FOR RECORD

WA

U &1

%) 0E 4418

) 0€ 73

e 307
8 0E 308

o X Bis

o) I IS

NSTRCTIOS

RECORD TWE: Presvinted on fors.
FOWWT COBE: Presr inted on fora.

BN AOWINISTRATIVE UNIT: Enter Administrative
State Code (aloha) and the Bustrict, Reseurce
Aroa. and Plasains Uait mumbers.

QLIMTIC ABRSTRENT FACTOR: Eater clisatic
adivstaest  facter o be wed te atinst
prodection data te an averase vear. IF no
factor i3 enternd 1t will be assumed that me
clisatic atawstaent 1y sevded.

DATE:  Eater Date of @la  collection
(¥R Bar).

ACTION CODE: Enter A te add mew Gatai 0" 1o
Gelate emstine Qate.

Site Writeup Area: Enter SWA number.
TRRSECT: Eater transect mumber.

10F Qi Exter sercest of S8 which

the straten. 1f the v SR 1 e e
stratvm eater “100° (Fractions of & percent
e wt allemd)

EOLOGICAL SITE: Enter ranse o woadland sile
wmber accordion te the fallogim vopmele:
[ EEY LY ue
here Rasor Land Resowrco Revion

M * Ruser Land Resowrce eea

A s Subares (15 ne subaren eater “1%)

001 = Consecutive Site Mamber
Ane ML = States 1n wAICh rasse site 18
. Aeizens New Merice. Ut

STRAM: Record 4 stratom nwsber for each
nire

()
11ER ELERENT

(12) 1€ ™13

U &)

CUN S5

us) ® 58

1141 1€ 270

" e s

LN 154

191 1€ 4

ISTRLTIDG
ALOTRE derivaled WS frere
haracler mmber,

PRSIINE: Enter sasture mumteri Munk 1f mese
Whst be whiver Alataents

VEGETATION SU8-TYE: Enter standard veselatise
sub-tree code.(See Forn M012-208 for srever
‘odet)

COOITION QLASS (Seral Stase)t Eater  initial
condition class assiomed be sarwion tesn. Code
s follost

€ = Excollont (Climac) 7% te 100 1 of
mtestial

G = Goed (Hish) 51 te 75 1 of selential
F = Faur (Mediam) 26 te 30 T of petestial
F = Posr (Low) 0 1s 35 1 of selential

T UMPE: Exter averase sloee for the S
pearest whele perceat,

QOPE APECT: Enter averase slose assect for
Ry fel et

N Nty

1< Nar theest

W - et

U - Comthuest
“aath

T - et

€ - Gt

ME - Nor theast

F-Flat

LA Eater landiorn code for S Ser
Forn W12-200 for proser coder)

PES OF SOIL SERTES: Eater the shases of
sl series frea e State Serl Teveatery
Trsend.
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Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

Form 4412-30a
(July 1979
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

CODE NUMBERS SUB-TYPE

1001 SHORT GRASS
1002 MID GRASS
1003 TALL GRASS

2. GRASSLIKE 2001 SEDGE
2002 RUSH

3. PERENNIAL FORBS 3001 PERENNIAL FORB

4. SHRUBS 4001 BLACK GREASEWOOD
4002 BAILEY’S GREASEWOOD

CREOSOTO BUSH
TARBUSH
BROOM DALEA
WINTERFAT
MESQUITE
SHADSCALE
NUTTAL SALTBRUSH
MAT SALTBUSH
FOURWING SALTBUSH
OTHER SALTBUSHES
DESERT SALTBUSH ATPO
MIXED DESERT SHRUB
BIG SAGEBRUSH
LOW SAGEBRUSH
BLACK SAGEBRUSH
OTHER SAGEBRUSHES
RABBITBRUSH
SAND SAGE
CHAMISE
MANZANITA
CEANOTHUS
SHINNERY OAK
CHAPARRAL
MOUNTAIN MAHOGANY
BITTERBRUSH
OAKBRUSH
SERVICEBERRY
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Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

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

5075
5077
5079

5081
5082
5083
5084
5085
5086

5089
5999

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

DOUGILAS FIR-WESTERN
HEMLOCK

PORT ORFORD CEDAR
DOUGLAS FIR-WHITE FIR
PONDEROSA PINE
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Automatic Data Processing (ADP) Codes for
‘ Vegetation Types and Sub-Types

TYPE CODE NUMBERS SUB-TYPE

6. CONIFER (CON.) 6012 JEFFREY PINE

6013 PONDEROSA PINE-SUGAR
PINE-FIR

6014 SUGAR PINE

6015 INCENSE CEDAR

6021 WESTERN WHITE PINE

6031 WHITE FIR

6032 RED FIR

6033 GRAND FIR

6034 PACIFIC SILVER FIR

6035 ENGLISHMANN SPRUCE

6036 ENGLISHMANN SPRUCE-
SUBALPINE FIR

6037 WHITE SPRUCE

6038 BLUE SPRUCE

6039 NOBLE FIR

6041 WESTERN RED CEDAR

6042 SITKA SPRUCE

6043 BLACK SPRUCE

. 6047 MOUNTAIN HEMLOCK

6048 WESTERN HEMLOCK

6055 WESTERN LARCH

6056 GRAND FIR-LLARCH-
DOUGLAS FIR

6057 PONDEROSA PINE-LARCH-
DOUGLAS FIR

6058 LARCH TAMARACK-ALSKA

6061 LODGEPOLE PINE

6071 REDWOOD

6091 COULTER PINE

6092 DIGGER PINE-OAK

6093 PINYON-JUNIPER

6094 KNOBCONE PINE

6095 BRISTLECONE PINE

6096 WHITEBARK PINE- -
LIMBER PINE

6097 PINYON

6088 JUNIPER

OTHER CONIFER

7. CRYTOGAMS 7001 LICHEN-MOSS
7002 MOSS

7003 LICHEN
’ 7004 FERN

OTHER
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Automatic Data Processing (ADP) Codes for
Vegetation Types and Sub-Types

TYPE CODE NUMBERS

8. BARREN

9. ANNUAL GRASSES

10. ANNUAL FORBS

8001
8002
8003
8004
8005
8006
8007
8008
8009
8010
8011
8012
8013
8014
8015
8016
8017
8018
8019
8020
8021
8999

9001
9002
9003
9005
9006
9999
0001

0002
0999

SUB-TYPE

BADLAND
BEACHES
BLOWN-OUT LAND
CINDER LAND
DRY LAKE BED
DUMPS

DUNE LAND
GULLIED LAND
GYPSUM LAND
LAVA FLOWS
OIL-WASTE LAND
PITS

PLAYAS
QUARRIES
RIVERWASH
ROCK OUTCROP
RUBBLE LAND
SALT FLATS
SCORIA LAND
SLICKENS
SLICK SPOTS
OTHER

CHEATGRASS
MEDUSAHEAD RYE
RED BROME
THREE-AWN
SIX-WEEKS GRAMA
OTHER

FILAGREE
HALOGETON
OTHER
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Standard Land-Form Coding and Descriptions

‘ FORM 4412-30B

Standard Land-Form Coding and Descriptions (continued)

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 a stream where it issues from a gorge uponaplain
or of a tributary stream near or at its junction with its main stream. (Webster)

Alluvial Plain:

L. Alevelor gently sloping flat or a slightly undulating land surface resulting from
extensive deposition of alluvial materials by running water. (Webster)

A plain formed by lateral coalescence of alluvial fans
(a piedmont alluvial plain). (Webster)

Badland(s): a region 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 fantastically formed hills, labryin-
thine drainage, and normally dry watercourses or arroyos. (Webster)

Basin Floor External: a basin floor which drains into another area.
Basin Floor Internal: a basin from which there is no outward drainage.
Bog Marsh Riparian

Butte: an isolated hill or a small mountain with steep or precipitous 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
arca than a mesa. (Webster)

Caldera(s): a crater whose diameter 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; a sloping plain especially with the upperendat the crestofacliff;
a hill or ndge with a steep face on one side and gentle slope on the other. (Webster)

Dome: a rounded mountaintop or vast mound of ice. (Webster)

(JULY 1979) FPL

IPR

KRS

LCcP

MSA

Flood Plain:
L. 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: a natural elevation of land of local area and well-defined outline; a more or less
rounded clevation as contrasted with  peaked or precipitous one. (Webster)

Intermittent Playa Riparian:

Karst

Lacustrine Plain: a flat or nearly flat surface.

Mesa: a usually 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
P.eservoir Riparian

Stream Riparian
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Standard Land-Form Coding and Descriptions (concluded)

PED  Pediment: abroad, gently sloping bedrock surface with low relief that is 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)

Peneplain or Plateau: an erosion surface of considerable area and slight relief - also

called endrumpt. (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. (Webster)

Ridge: a range of hills or mountains or the upper part of such a range; an extended
elevation between valleys. (Webster)

Subsidence: an area with subsidence from subsurface mining.

Saddle: a ridge connecting two higher elevation, a low point in the crest line of a
ridge. (Webster)

Sand Dune: a hill or ridge of sand piled up by the wind commonly found along
shores, along some river valleys, and generally where there is dry surface sand during
some part of the year. (Webster)

Sinkhole

Scarp: a line of cliffs produced by faulting or erosions. Fault Scarp - cliff or
escarpment directly resulting from an uplift along one side of a fault. (Webster)

Sub-Riparian

Terrace; a level and ordinarily rather narrow plain, usually with a steep front
bordering a river, a lake, or the sea; a topographic bench. (Webster)

Valley:

1. An clongate 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

lllustration 27 Page 2

Transect Layout

TUE MAPPERS MusST DEUDE HOW THE TRANSELT CAN BEAT BE
LAID OUT" TD OBTAIN A REUABLE SAMPLE. SEVERAL OFTONS ARE
AVAILABLE AND THE TRANGBCT DESIEN MUST BE DETERMINED
o h oas—wwe BAbty. IT” 19 RECOMMENDED TUAT, WLERE

BLE) THE TRANSELT BE LAID OUT ACROGE nem’ueurm
A" DESCRIBED IN OPTION I BELOW

L LAYING OUT TRAM:

C[BP . MEALURE TUE DIGTANCE
ALRDSS TUE LONGEST AL OF
SITE WRITEUP AREA- Bl FEST WITH
A Ubbs |° 24,000 &CALE (DRPOPHOTD
QUADY) (©&BE APPENDIL 10, GUIDE
T MAP 6CALSS)

A[EP 2. DIVIDE TUE DISTANCE MEAGURED
BY 200 (TUE NUMBER OF PoINTS IN
TUE STEP-POINT TRANSELT )

OF SWA-
Eramply

ALROY TUE LONGEST

¥

\

GTEP 3 DIVIDE THE DISTANCE BETWEEM
POINTS BY TUE LEMGTH OF YoUR PACE
(A PACE ¥ TWD 6TEPS) TD OBT THE
NUMBER OF PALES BETWEEM PO

Direchron —=

08T
H

GTEP A, MEBAGURE TUE COMPAGS
BEARING OF TUE LING BY
PROTRALION OFF THE OZTHOPUOTD
QUAD 0L AEQAL FHOTO

6TEP 6, PROCEED TD STARTING POINT: ,3,

GTEP by TALE PHOTDORAPH OF Step | 000
kel R
LUNE Poime.

STEP 7, TUE FIRAT POINT % UALF Ohep B - 5%%-' 2;5—:‘:":‘"“

THE NUMBER OF PALES
CALZULATED 1M STEP 3 PACE Gtep 4 - w” measured
©° TU% PoinT TO BEGIM L
RECORDING

ETEP & COMPLETE 20 POINTS
OF TUE STEP -POINT TRANGELT

% PLACE TUE WEIGHT - GSTIMATE/
CHARACTERIZATION HOOP OR PALO
AT TUE 20™ PoINT. CONDUCT
CLARACTBRIZATIONS OF GRAVHES
AND FORBG AND RECORD WBIGUTS
OF ALL SPRCIBS.

STEP |0, DETERMINE TUE CENTER POINT
OF Tue Yioo™ Aws o '200™ ARE
PLOT AND CONDUCT 6URLS
CUARALTERIZATIONSG AND COUNTS.

SIEP Il» REPEAT 6TEPS 8,9,and 1O
TD COMPLETE 200 POINTS e
STEP- POINT TRANGBCT AND 10 WBIGHT-
ESTIMATE wAIA(_TIl:unou AND
Yi00™ ok Y200% Acke PrLors.

BIEP 12.. COMPLETE 6PBCIBS LIST.
S[BP 12, CONTINGEMLY ACTIOMS O
1oNG GTEINGERS WM DOG LEtry

MEAGURE UP TUE CHNTER OF
TUE 6TRINGER FoR TME TOPAL

Eample,
Gtep 8 - Bun TRAMSSCT
ON CMPMS BEARING

o= T6°

1 Compass
BEARINGS
NEsDRD

172
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Trensect Layout
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II MORE TUAN OMNE VESETATION - S0iL. UNIT PER SIE WRITBUP AREA-

WHERE MAPPERG LIAVE DETERMNGD TUERE 1> MORE THAM

ONE VEGBTATION -$0IL. UNIT” WITHIN A &ITE WRITEUP AREA

THE VESETATION INVENTDRY PROLEEDS AS Foill.ows:
Example

A DUTINCIIVE GTRIP PATTERN

WUHERE GTRIPS ARE BAGILY

WITHN BAZU OF TUE
VESETATION - $0IL. UNITS.

CALLY TED
NOT RANMIomeLy
LoATED

A> DEGLRIBED
IN I APOVE. THE MAPPING

TRANSECT |. SAMPLES OMe
VESETATION - $OIL. UNIT AMD
TRANSECT 2. sAmPLES THNE
OTHER. VBOETATION -~Soil. UNITT
Boi ARE WITHIN £1TB WRITEUP
AREA A-0ua

TUE PERCBMTAGE OF TUE GE
WRITBUP AREA MUST BE
DETERMINED FOR. BACH TRANGBLT

B. INDISTINCT MOTTLED PATTERM

WHERE VEGETATION - SO UNITS ARE NOT EASILY DISCERNIBLE
ON ABRIAL PHOTDGRAPUG TRANSBLT LAYOUT MUST BE A6
DEGCRIBED IN I ABOVE. RECORDS MYST 85 MADE oF
STEP-POWT AND WEIGUT - BSTIMATE /CHARACTBRIZATION

DATA SEPARATELY BY VEGBTATION -$OIL UNITS A6 [UEY Ale
ENOOUNTERED. THIe PROCEDURE 15 $HOWN 1N THE
FOLLOWING EXAMPLE

BECODE BY VEORTATION - SO8 UNTS
A (TRANGRCT 1)

STor - Py Py

32-62 EA

e - 124 e

126170

11 - oo a,lo

TuE PERLENTAGE OF TUE $ITR WRITEUP AREA MUsT BE
DETERMIED FOR BACH OF THS VEASTATION - $OIL UNITS
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Projected Hits With Obstructions

IL OTHER OPTIONS FOR. TRANGELT LAYOUT
USE THE GAME PROCEDURES AL GET FORTH IN

PROJECTED HIT
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