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INTRODUCTION 

Range Analysis is a program concerned with the systematic collection 
and evaluation of data on range resources. It consists of classification and 
mapping of range types, range suitability, and range condition; provides for 
the periodic measurement of trend; and for the collection of essential infor­
mation on range improvements, range readiness, and seaso.1 of use. All this 
material is organized for use on maps and graphs. This range information 
it'> used in planning and in making decisions in management of the ranges. 

The range analysis program is being conducted on a nationwide basis 
under the guidelines provided in the Forest Service Manual 2212. 

This Handbook provides directions for conducting range analysis in the 
Intermountain Region of the Forest Service. It includes standards and 
guides which provide the basis for all range analysis conducted within the 
Region. These guides and standards are based on research findings and on 
field checks and administrative studies carried on over the last fifteen years. 
Latest research findings are applied in the development of all standards. 

As directed by the Multiple Use-Sustained Yield Act of June 12, 1960, 
the National Forests shall be administered for outdoor recreation, range, 
timber, water. and wildlife and fish purposes. We are authorized and di­
rected, as administrators, to develop and administer the renewable surface 
resources of the National Forests for multiple use and sustained yield of the 
several products and services obtained therefrom. Multiple use is defined 
as: "The management of all the various renewable surface resources of the 
National Forests so that they are utilized in the combination that will best 
meet the needs of the American people . . . . 'Sustained yield of the several 
products and services' means the achievement and maintenance in perpetuity 
of a high-level annual or regular periodic output of the various renewable 
resources of the National Forests without impairment of the productivity of 
the land.'' 
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CHAPTER 10 

RANGE ANALYSIS PROCEDURES 

The range analysis instructions for Region 4 have been organized into Handbook fonn to 
facilitate use by the technician and to make necessary additions and revisions easier. 
Definitions and nomenclature conform to the FSM 2212. Certain sections of the older 
instructions have been rewritten also. 

These instructions and guides have been written under the authority vested in the Region­
al Forester by FSM 2212.04a which says, "The Regional Forester will develop standards 
and guides for range analysis." 

Personnel doing range analysis work should follow these instructions carefully so as to in­
sure uniform, Region-wide application. If field use brings to light defects in techniques 
or if improved procedures are discovered, they should be brought to the attention of the 
Regional Forester for evaluation and approval. 

A good job of range analysis and planning depends on full partnership between the tech­
nician and the District Ranger. The Ranger must participate to the extent that he 
becomes thoroughly familiar with the techniques and results of the analysis. The Ranger 
will then be in a position to give administrative guidance and assume the leadership in the 
development and application of the plans. He is also responsible for getting permittees to 
understand and participate in the range analysis. 

10.1 - Objectives of Range Analysis. The range analysis procedure is designed to 
furnish reliable data to develop plans for sustained-yield management of the forage and 
provide soil stabilization on areas used for grazing. 

The objectives of range analysis are: 

1. To delineate and designate vegetal types, suitability classes, and condition and 
trend of vegetation and soils. 

2. Estimate the grazing capacity of the range for livestock. 

3. To establish bench marks and inspection units to include: 
a. Permanent transects. 
b. Forage production and grazing impact checks. 

4. Collect essential information on range improvements, range readiness, and season 
of use for planning range management. 

5. Prepare a planimetric map for each allotment at a 2-inch-to-the-mile scale, show­
ing essential management information. 

6. Provide basic information to aid in correlating grazing with other uses of the 
National Forests. 

The 3-Step Method will be used in all range analysis work to determine trend in condition. 

Forest Service Handbook July 1964 
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11 - RANGE ANALYSIS PROCEDURE. Range analysis embodies the following proce­
dures. 

11.1 - Determination of Basic Ecology. A knowledge of basic ecology is essential to: 
1. Determine the site potential. 

2. Evaluate range conditions. 

3. Establish management goals. 

In order to be proficient in range analysis work, the examiner must know the princi­
pal plant species and their position in the ecological scale. He must know their relative . 
abundance and how they react to grazing pressure. He must know the productive poten­
tial of the various sites encountered and the amount of ground cover they are capable 
of supporting. Site potential can best be determined through examination of isolated areas 
which have not been grazed by livestock, old exclosures, protected fence corners in culti­
vated fields, and other natural protected areas. 

11.2 - Mapping. Map vegetal types, delineate areas suitable for livestock use, and 
classify condition of vegetation and soil stability (see Chapters 20 and 40). 

11.3 - Determination of Tentative Grazing Capacity. Collect grazing capacity data. 
This will be based on production determination on primary range (see Chapters 50 and 60). 

11.4 - Determination of Trend. Determine trend in vegetation and soil through analy­
sis of existing indicators by 3-Step Method on established permanent bench marks. Trend 
can also be determined by comparing present conditions with conditions recorded on old 
range surveys and photo plot transects (see Chapter 80). 

11 .5 - Development of Management Plans. Formulate management plans w hi c h 
provide for: 

1. Improved management practices. 

2. Practical range improvements. 

3. Proper use under the multiple use concept. 
See Chapter 70 and FSM 2212. 

12 - ORGANIZATION OF THE RANGE ANALYSIS PROCEDURES. Range analysis will 
be done in accordance with the following sequence and guidelines. Chapters 20 through 
80 will explain in more detail the various study procedures. 

12.1 - Become Familiar with the Allotment. This is a very important step. It is in 
this step that the Ranger should give considerable attention to acquainting the technician 
with the allotment and grazing problems involved. In familiarizing himself with the allot­
ment the technician will: 

1. Note the major vegetal types. 

2. Locate and analyze relic areas. Relic areas are valuable aids in comparing past 
and present vegetal condition and soil stability. An understanding of relic areas is a valu­
able aid to range classification. Relic areas also provide a means of determining site po­
tential. When condition standards are available, information from relic areas will support 
and strengthen them by reflecting local soil and vegetal characteristics. Relic areas can 
be found on most ranges. A search in the "Unsuitable Not Used" portions of the allot­
ment will often prove productive. Old exclosures or pastures may furnish valuable infor­
mation. Production and composition observations should be made on representative relic 
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or near relic areas. In addition, information on soil profile, soil depth and texture should 
be made a part of the record. ( Record information on form R4-2200-13.) 

3. Observe use pattern of livestock and big game. On mountain rangelands where 
there is a variety of slopes, exposures, and vegetal types, definite use patterns develop due 
to uneven distribution of livestock and game on the range. These use patterns can be 
determined through chip and pellet group counts and forage utilization determination. 

Sheep generally prefer the upper portions of slopes, ridgetops, and high open basins. 
They ordinarily make much greater use of slopes than do cattle. These areas, rather than 
the canyon bottoms, often provide the key to proper use of the entire allotment. 

4. Observe topography and general soil type. The topography should be studied and 
used as a guide to determine range suitability and as a factor in planning livestock man­
agement. Natural grazing units, natural barriers, and their effect on distribution should be 
noted. In addition, soil parent material should be observed along with general observations 
on soil damage, gully systems, and sheet erosion. 

5. Observe and record wa~er locations. The location of water on a cattle range is a 
major factor influencing livestock distribution. It also has a bearing on the suitability of 
certain parts of the range and influences range management planning. Knowledge of wat~r 
sources and potential sources should be gained at the beginning of the range analysis 
work, and the known water shown on the allotment photographs. 

6. Become familiar with the allotment boundaries. The examiner should know the 
size and shape of the allotment and its boundaries, Allotment boundaries must be accu­
rately located on the photos by means of a stereoscope. These lines should be checked on 
the ground to make certain that they conform with the written boundary descriptions. 

12.2 - Mapping. 

l. Vegetal types. Vegetal types will be mapped in the field on aerial photographs on 
the basis of vegetal aspect. Standard symbols will be used (see Chapter 20, Section 23.1) . 

2. Range Suitability. A determination of the land suitable for livestock use is a major 
factor in the determination of grazing capacity· for domestic livestock. It is mapped con­
currently with vegetation typing and range condition classification. Suitability should be 
based on the best suitability criteria available. Tentative determinations of suitability can 
be made as the range types are outlined on the aerial photos from vantage points (see 
Chapter 20, Section 23.2 for complete discussion of suitability. 

3. Range Condition Classes. Classify range condition based on information obtained 
from the weight estimate and ocular analysis. This condition classification will be made in 
accordance with the instructions for rating vegetal and soil condition in Chapter 40. Re­
cord the condition classifications on aerial photographs as per instructions in Chapter 30. 

12.3 - Weight Estimate or Ocular Analysis as a Basis for Rang~ion Classi­
fication and as a · bilit . Each classifi~d.-a.rea--Wffiun the allotment ex­
cept types 7 and 8 must be analyzed by either ocu er-·- ~g~~ate. At least 
one in five classifications must be supported by a weight estimate site analysis · transect. 
This proportion of weight estimate transects should be increased where necessary (see 
f:hapter 40 for detailed instructions). 

Forest Service · Handbook July 1964 
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12.:IY 2 Select Permanent Bench Marks on Primary Range. Selected areas within the 
primary range will be permanently marked and used as bench marks on which measure­
ments and observations will be made to direct management and to guide the manager in 
his future evaluation of the range. Evaluations to be made on bench mark areas are: (a) 
grazing impact analysis, (b) determination of proper use, :.,id (c) trend determinations 
(see Chapter 50, Section 51 for further information concerning bench marks). 

12.Y1 Firm Up Suitability. Suitability criteria will be applied after each unit or type 
has been carefully checked by site or ocular analysis. This is known as firming up suit­
ability. 

,,..-

12.11 s_ Compile Data. Compile data as described in Chapter 70. 

127'- Estimate Grazing Capacity. Determine tentative grazing capacity in accord­
ance with instructions in Chapter 70. 

,1 

12.8' · - Prepare Management Plans. Prepare management plans m accordance with 
instructions in FSM Chapter ~- a d. if 

12.9'~ Firm Up Grazing Capacity Estimates. Firm up grazing capacity estimate for 
the allotment by conducting grazing impact analysis on the primary range within the allot­
ment for at least a 3-year period (see instructions in Chapter 70). 

13 - PHOTOGRAPHS. Use photographs to clarify and support range analysis data. 
Some of the more important photo records are: 

1. Photos representing range suitability classifications on the particular allotment 
involved. 

2. Photos showing the major vegetal condition classes on the allotment. 

3. Photos taken inside and outside range exclosures for comparative study of range 
conditions. 

4. Photos showing proper use. 

5. "Before and after" photos to show utilization. Mark and photograph a site just 
before it is grazed, then after grazing rephotograph the identical site to show degree of 
utilization. 

6. Good contrast photos of used and unused range can be made by photographing 
utilization cages at the end of the grazing season. 

7. On bench marks where 3-Step trend transects are not being installed, photo points 
can be established. At each photo point, a general view plus one to several closeup photos 
will be taken. Closeups may follow the procedure as outlined under 3-Step transects in 
Chapter 80. 

Photo points should be permanently located with rock piles or steel posts. A record 
of each point should be made (see Chapter 80). 
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CHAPTER 20 

MAPPING 

*-21 - ANALYSIS MAPPING. A good map is basic and essential in the range 
environmental analysis program. The following guides apply to the mapping 
procedures: 

1. A map will be prepared for each range allotment, including those 
areas from which grazing may currently be excluded or deferred. The mop will 
show vegetal types, range areas suitable and unsuitable for domestic livestock 
grazing, and range condition and trend. 

2. Field mapping will be done on aerial photographs. Completed photos 
will be sent to the Regional Office Division of Engineering for transfer of data 
to a planimetric base. 

3. The Division of Engineering may, in turn, contract transfer work back 
to designated National Forests o, to private contractors, as needed. 

22--1 

4. Except where special need exists, mapping will be confined to allot­
ments having photo coverage and prepared planimetric base maps. The Forest 
Supervisor and/or the District Ranger will designate the allotments to be analyzed, 
on a priority basis. A complete analysis will be done on each allotment as it 
reaches top priority. 

5. Engineering personnel will set up priorities for preparing the completed 
allotment mops. This priority is based on a "first come, first served" basis unless 
special priorities are assigned. 

22 - PREPARATORY WORK. The fol lowing preparatory work should be done 
inthe office prior to the field season: 

1. Assemble maps of the allotments to be analyzed. From flight line indices, 
determine the aerial photos needed to obtain complete allotment coverage. If 
aerial photos are not available on the Forest, order photos for full coverage suf­
ficiently early to assure delivery before the field season. Photos with semi-matte 
finish should be specified, since they are easier to write on with either pen or 
soft pencil than are glossy prints.-* 
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*- 2. Arrange allotment photos in flight lines. Block work areas in red on alternate 
pictures, by use of a stereoscope or by using several reference points on each side of 
the work area. (See Exhibit 22 for example.) 

3. Accurately locate allotment boundaries on photos by use of a stereoscope. 
Indicate boundary with a solid green line. 

4. Accurately locate on the photos, by pinprick and appropriate symbol, those 
existing range improvements that have been previously photo-identified on other photos. 
Those improvements whose location has not yet been photo-identified may be indicated 
on the photos in pencil, for later on-the-ground confirmation. 

5. Locate on the photos, by pinprick, all previously recovered section corners.-* 

* -March 1969 
Amendment No. 4-* 
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Exhibit 22 

EXAMPLE OF MAPPING ON AERIAL PHOTOGRAPHS 

Photo edge Photo number 

\ DLG-2IT-22 

\ 
,;21T-24 

I 

\ .. 
\ 70 J 

S4 6 5 f 

' , c,,; :) 
\ 

~ --

IOT-176 
IOT-I74 

-~ 

I I 
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Photo 
numbers 
showing 
adjacent 
photo to 
be worked 

I OT- 52 -
IOT- 50 

Work areo 
boundary 
(Effecti ve s, Areo) 

5 ~ 
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*-23 - FIELDWORK. A map will be made of each allotment, showing the types of 
vegetation, the areas suitable and unsuitable for use by domestic livestock, and 
the condition and apparent trend of the soil and vegetation. Symbols showing range 
improvements not already plotted will be entered on the field photos in black. 
Proposed improvements, areas with a seeding or spraying potential, and areas with 
noxious farm weeds may be shown on a frosted overlay attached to the aeria I photos. 
The frosted overlays used for this purpose become a part of the allotment analysis. 

A solid black line on the photo will be used to delineate range suitability, vege­
tation type, and range condition classes. A 3-unit symbol will be used to denote 
suitability, vegetation types, and range condition. Trend will be shown with arrows. 
Generally, the minimum area delineated will be 20 acres. Exceptions are meadows, 
other high forage-producing lands, reseeded units, relic areas in good or excellent 
condition, or critical watershed areas. These will be mapped to a minimum size of 
five acres. (See Exhibit 22 for example.) 

Some lands are so broken up with islands of rock, dense timber stringers, or other 
physical features, that the job of delineating range sui tabi Ii ty or vegeta-
tiona I type is often difficult and impractical. In such cases, it is permissible to 
map the entire area in one category and to estimate the percentage in each classi­
fication. This technique should be used only when the intermixed classifications 
are contrasting or significantly different. If used, a separate writeup and condition 
rating must be prepared for each classification within the type. The resulting symbol 
wi 11 appear as fol lows: 

90% 
10% 

7t 65 ➔ 
S2w EU ➔ 

The kind of livestock using an area will be considered in determining range suita­
bility. On common use ranges the instructions in Section 23.5 will be followed. 

23.1 - Vegetation Types. The types of vegetation will be mapped in the field on 
aerial photographs, on the basis of vegetal aspect. Standard symbols developed for 
range surveys wi 11 be used. These are: 

- Grassland - Includes al I grasslands other than meadow. 

2w - Wet Meadows - Are characterized mainly by sedges, rushes, and 
water-loving grasses which remain wet or moist throughout the 
summer. Soi Is are poor I y drained. 

2d - Dry Meadows - Are dominated generally by grasses and occur as 
moist meadowlike areas in the spring but generally become dry by 
midsummer. Soi Is are moderately wel I droi ned. -* 
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*-3 - Perennial Forbs - Includes those untimbered areas where perennial 
forbs predominate. 

4 - Sagebrush - Includes untimbered lands where sagebrush or rabbitbrush 
dominate the area. Where it is necessary to separate tall and low 
sagebrush communities, they may be designated 4T and 4L respectively. 

5 - Browse-Shrub - Includes untimbered areas where browse, except 
sagebrush or similar species, gives the main aspect to the type: such 
as oakbrush, mountain mahogany, bitterbrush, wi I low and ceanothus. 

6 - Coniferous Timber - Includes all areas where coniferous types dominate 

7 

the aspect, provided there is a sufficient amount of forage understory 
to be suitable for grazing . 

..: Heavy Timber or Other Types - Includes those areas with an inherent 
lack of forage and contributes little or nothing to support of livestock 
or big game. Where natural forage production is less than 50 pounds 
dry weight per acre, it would be classified as 7. Dense and down-timber 
stands and heavy brush patches wi 11 make up most of this category. It is 
classed as nonrange. 

8 - Barren - Includes all areas on which any type of vegetation is inherently 
absent or very sparse. Rock slides, boulder fields, and recent lava flows 
are examples. This type is classed as nonrange also. 

9 - Pinyan-Juniper - Includes all areas where pinyon or juniper gives the 
genera I aspect. 

10 - Broadleaf Trees - Includes all range in deciduous timber. Aspen is the 
principal type in Region 4. 

20 - Cultural Treatment Area - Includes those areas which have received suc-
cessful cultural treatment by any of a variety of techniques including, but 
not limited to, plowing, drilling, spraying, chaining, pitting, and burning . 
Areas where the cultural treatment is considered to be a failure are not 
included in this classification but are typed according to their present 
cover aspect. 

23.2 - Mapping Range Suitability. All ranges being analyzed will be mapped as 
suitable or unsuitable for livestock grazing. 

1. Suitable Range. Suitable range is that area which is accessible or can be 
made accessible to livestock, produces forage or has the potential to produce forage,-* 

* -March 1969 
Amendment No . 4 -* 
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*-and can be grazed on a sustained-yield basis without damaging watersheds or other 
resource values. Suitable range will be classified as primary, secondary, closed, or 
transitory, on the basis of existing management systems and improvement facilities. 
The following symbols wi 11 be used: 

S - Primary Range. Primary range is that part of the suitable range which 
livestock naturally prefer to use, which is accessible, and which can be 
used wi thout damage to the soi I resource of the area itself or adjacent 
areas . Normally it includes the forage-producing areas that are readily 
accessible and have available water. Primary range may be in a de­
pleted cond ition due to past overuse, in which case it may provide 
little current forage. 

C - Suitable Range Closed. Land suitable for livestock grazing which has 
been closed to livestock use. Administrative pastures, recreation areas, 
municipal watersheds, key game range, and similar areas which have 
been closed to grazing will fall in this classification . 

~ - Secondary Range. Th;s is land suitable for livestock use from the stand­
point of slope, soil stability, and forage production, but which is often 
grazed very little or not at al I because of management or improvement 
deficiencies. In many cases, it is used only after primary range has 
been properly grazed. Grazing capacity will not be assigned to second­
ary range. Secondary range may be made primary range by overcoming 
deficiencies which limit or prevent use. 

T - Transitory Range. This is land, normally timbered, wh1ch has been made 
temporarily suitable for grazing, through fire or logging and which will 
eventually revert back to timber. Grazing capacity and suitability 
will dec line as forest cover is re-established, Because of its temporary 
and declining nature, grazing capacity for this classification will be 
computed periodically and will be summarized apart and separate from the 

grazing capacity of the allotment as a whole. The amount of temporary 
use to be al lowed will be dete rmined on the basis of availability and 
effect on timber reproduction , soi I stability, and wildlife use, rather 
than on condition of the range from 01 forage-producing standpoint. 
Special guides and standards will be developed for this type of range, 
as needed. 

Sites which have been devoid of trees for many years and wi 11 not pro­
duce trees without planting will be handled the same as any other 
permanent range type. -* 

Forest Service Handbook, R-4 *-March 1969 
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*-2. Unsuitable Range. Unsuitable range is that area which has no value for, 
or should not be used by livestock because of inherently unstable soils, steep topog­
graphy, barrenness, dense timber, or inherent lack of forage. Unsuitable range will 
continue to be unsuitable regardless of the management and/or development changes 
applied. 

The following symbols will be used in mapping unsuitable range: 

U - Unsuitable Range Used. 

N - Unsui tab I e Range Not Used. Use of I ess than one cow day per acre wi 11 

be classed in this category. 

7T - Heavy timber types which, in their pristine state, produce less than 
50 pounds of available dry forage per acre. 

7 - Types, other than heavy timber, which contribute less than 50 pounds of 
available dry forage per acre to either domestic livestock or big game. 

8 - Barren areas (see description in Section 23. 1). 

The last three categories above are commonly termed nonrange. 

Areas of water surface need not be classified for suitability, since their nature is 
already shown by standard symbol on the base planimetric map. 

23.3 - Mapping Range Condition. Range areas will be rated into five condition 
classes - excellent, good, fair, poor, and very poor. A numerical rating of l to 
100 will be used to designate condition. 81-100 is excellent; 61-80, good; 
41-60i fair; 21-40, poor; and 20 or under, very poor. Field sheets used in deter­
mining vegetal and soil conditions should be preserved. Rating will be shown on 

both the photos and maps. For example~ --the number above the line represents 

the vegetal condition; the number below the line, soil condition. This~rating 

would indicate the vegetation in fair condition and the soi I in poor condition. 
ar£,U6!1 !fl 1!5§.IG&..4.b:determined:by,·the lower of the two ratings; therefore, 
the overal.l c~fi;~~tr~i(f~-~"-!fi~s""fype.~ould be poor. J 

In general, condition ratings will be made for all areas now being used by livestock 
and a 11 areas given a secondary range classification, whether current I y being used 
or not. Other areas wi II be rated as to condition, only where it is necessary for 
determining the p.roper suitability classification. ~ ratings need not be 
J;P.de for transitory range areas. j 

Areas that are obviously inaccessible will need only a cursory examination. See 
Chapters 30 and 40 for details on condition classification.-* 
*-March 1969 
Amendment No. 4-* Forest Service Handbook, R-4 
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*-23.4 - Mopping Apparent Trend. Apparent trend in soil stability and vegetation 
wITrbe judged separately for each area on which condition has been determined. 
The following symbols wi 11 be used to denote apparent trend: 

t Up; t Down; -+ Not Apparent. 

Apparent trend will be judged using the trend guides contained in Exhibit 41-M, 
Chapter 40. 

23.5 - Mapping Suitability on Common Use Allotments. 

1. Make the basic classification of suitability for cattle. This data will 
be inked in black on the completed photos. 

2. Map sheep suitability on the some photo. Additional lines required 
for sheep suitability will be shown in brown. Where a sheep symbol is required, 
write it in brown under the cattle symbol. For example, the symbol for the 

classification for cattle might be N5 i =:. This would indicate O browse 

range "Unsuitable Not Used" for cattle, fair vegetal condition, and fair soi I 
congHt~ trends not apparent. This same area for sheep might be typed 

S5 'SIT"~. This would indicate it suitable for sheep. For the combined 

classification show a brown 11 S11 under the "N"; thus, ~5~ ::. -* 

Forest Service Handbook, R-4 *-March 1969 
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*-24 - FIELD MAPPING SYMBOLS. 

Range Suitability 

S - Primary Range 

C - Suitable Range 
Closed 

G)- Secondary Range 

T - Transitory Range 

U - Unsuitable Range 
Used 

Vegetational Type 

- Grassland 
2w - Wet Meadows 
2d - Dry Meadows 
3 - Perennial Forbs 
4 - Sagebrush 
5 - Browse-Shrub 
6 - Coniferous Timber 
7T Heavy Timber 
7 - Other 
8 - Barren 
9 - Pinyan-Juniper 

10 - Broadleaf Trees 

24--1 

N - Unsuitable Range 
Not Used 

20 - Cultural Treatment Area 

Range Condition 

61-100 - Excel lent - E 

61-60 - Good -G 

41-60 - Fair - F 

21-40 - Poor - p 

Under 20 - Very Poor - VP 

Examples: 

Trend 

f Up Trend 

~ Down Trend 

_. No Apparent Trend 

35 ~ 
Ul 36 ♦ - Unsuitable grassland range being used,wi th the vegetation in 

poor condition and with no apparent trend, and with the soil 
stability in poor condition with a downward trend. 

65 f 
S2w a2 _. - Primary suitable wet meadow with the vegetation in good con-

dition and showing an upward trend, and with the soi I stability 
excel lent and with no apparent trend. 

7 - Heavy timber or brush (suitability and condition ratings will not 
be made for vegetation types classified as nonrange).-* 
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*-The following symbols will be standard for mapping on aerial photos: 

Basic Typing Units 

Allotment Boundary 

Type Boundary 

Range Classification 

Permanent Streams 

Springs 

Site Analysis Transect 

Ocular Analysis 

62 ~ 
S4 4c • -----

C-4 

C-5 

Color 

Green 

Black 

Black 

Blue 

Blue 

Red 

Red 

For existing range improvements and permanent study locations: use "Standard 
Map Symbols for Range Administration" to show existing range improvements, 
permanent study locations, and other features. (See Chapter 20, Section 26.) 
These will be shown in black on the photos. 

Note: Information shown on photos in colors other than red wi 11 be transferred to 
the map. Information shown on photos in red wi 11 not be transferred to the map.-* 

*..;March 1969 
Amendment No. 4-* 

Forest Service Handbook, R-4 
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*-25 - COMPLETION OF THE MAP 

25. 1--1 

25. l - Steps for Comp I eti on of the Map. After mapping has been comp I eted on 
aerial photos, the following steps will be necessary to complete the maps: 

1. Check to see that symbols are complete and type lines match where they 
join at the boundaries of the photo work areas. Use a stereoscope to make certain 
that allotment boundaries and other important features are properly located on the 
photos. Ink the photos, as they are to be kept as permanent working records. 

2. Where private land is involved, the known section corners, land monuments, 
mining claim monuments, and private property corners should be pinpointed on the 
photos. Definite photo-identified locations are of great help to Engineering in de­
lineating the private lands, and as many as possible should be provided. 

Features that cannot be plainly identified on aerial photos such as roads, trai Is, 
spring water developments, wells, campgrounds, and powerlines, should be de­
lineated or indicated thereon. 

3. Requests for range analysis mapping will be processed through the Regional 
Office, using _ the fo I lowing procedure: 

a. Complete form R4-7100-63 (8/ 67) and send two copies, plus all the 
materials listed on the form. For common use range indicate under "Special 
lnstructions 11 whether separate maps are desired for sheep and cattle or if 
a single combination map is desired. 

b. Send sufficient photos for complete stereocoverage of the allotment. 
Check the ends of the flight lines to assure stereocoverage in these areas. 
Send a small-scale map, usually 1/4 inch= l mile, on which the allotment 
boundary is delineated. 

c. Upon receipt of form R4-7100-63 (8/ 67), the Division of Engineering 
will forward the carbon copy to the Division of Range Management and will 
ordinarily plan to work on projects in the same sequence as they are received. 

d. If there is need for maps to be produced by a certain date, this should 
be stated on the form under "Special Instructions," along with a justification 
statement of why a special priority should be given the work. Division of 
Range Management will be responsible for approving or disapproving this special 
priority and for notifying the Forest and the Division of Engineering accordingly.-* 
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*-e. If the District Ranger anticipates a need for the aerial photos between 
the date of submission to Engineering and the date the photogrammetric work 
can be started, the following a I ternate procedure wi II be fo II owed: 

(l) Submit the completed form R4-7100-63 (8/67). After the heading 
"The Following Photo Coverage," write the following statement: "Photos 
are needed on the Forest. Please return immediately." 

(2) The Division of Engineering will enter the allotment name on its 
priority list and wi 11 advise the Forest of the estimated date the aerial 
photos wi II be needed for data transferring. 

4. The Photogrammetry Section, Surveys and Maps Branch, Division or Engi­
neering, has responsibility for transfer of the range analysis data from the photos to 
a stab le base map, in conformity with Class C map standards. The sequentia I pro­
cedure wi II be as follows: 

a. A priority number wi II be assigned to the allotment corresponding to 
the sequence in which it is received. This number will be entered on a priority 
list. A project file will be established for correspondence and materials per­
taining to the allotment. 

b. The photos will be laid out and inspected for type ties, completion, and 
sufficiency of stereocoverage. If corrections to the type lines are required, or 
if additional photos are needed to complete stereocoverage, they wi 11 be re­
quested from the Forest. 

c. From the allotment boundary sketched on the small-scale (l/4 inch= 
mile) map, it will be determined which planimetric base map quadrangles 

(scale 2 inch= l mile) are needed for the allotment base map. Cronaflex 
positive prints of these quadrangles will be obtained and assembled to produce 
a cronaflex positive base map covering the allotment. A legend will be 
spliced into this map, after which a second cronaflex reproduction will be 
made of the entire map. The legend wi II contain spaces for i ndi cati ng by 
w~om and when the fieldwork and KEK transfer work phases were done. The 
transfer of the range-type data wi 11 be made on the first cronaflex positive of 
this map (see ''d" below). The reproduced copy will be used for making base 
map corrections and additions, and for reproduction of the final composite 
map (see "i" be low). 

d. The next step wi 11 be the photogrammetric transfer of data from the 
aerial photos to the cronaflex positive base map. The Photogrammetry Section 
will arrange for accomplishing this work by the Regional Office KEK Unit, by 
Forest Units, or by commercial firms. The following procedure will be used.-* 

*-March 1969 
Amendment No. 4-* 
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*-(1) The photogrammetrist will examine the reverse side of the photos 
for diagrams of photo-identified land corners, bench marks, or other 
cadastra I points. Each of these wi 11 be transferred to the base map and 
shown in ink as a cross. 

(2) The interior planimetric orientation wi II be completed and scale 
adjusted to the planimetric features. 

(3) The following information wi II then be transferred photogramme-
trically from the aerial photos to the first cronaflex positive base map: 

(a) Allotment boundaries 

(b) Range-type boundaries 

(c) Springs 

(d) Al I existing range improvement~ and permanent study locations. 
The symbols for these features are shown on pages 24--2 and 26--1 of 
this Handbook and in the legend for base maps. 

(e) Changes in the planimetry that are marked on the photos in 
colors other than red. These could include such features as roads, 
trails, fences, or private land boundaries. 

(f) Photogrammetri c transfer of natura I drainages to the map wi 11 
not be necessary unless there is an obvious error in the location on 
the base map. If the base map is found to be in error, the correct loca­
tion will be plotted on the map, then colored with a blue pencil, and 
the original alignment will be removed by scratching the emulsion 
from the base map. 

(4) Allotment boundaries will be inked on the cronaflex base map using 
a line width of 0.6 mm, which can be drawn with a No. 2-1 / 2 Rapidograph 
pen. All other information will be inked with a line width of 0 . 2 mm, as 
drawn with Rapidograph No. 00. 

(5) Range classification will be lettered legibly and in the sequence as 
illustrated in the examples under Paragraph 24. Lettering will be done s:> as 
to be easily read when the map is oriented with north at the top or away 
from the observer. If there is not sufficient room to place the classification 
within the area, it will be placed just outside the area in a relatively open 
space, with a small arrow extending into the type area.-* 
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*-(6) When one range suitability designation appears on the photographs 
in block and another in brown, both wi 11 be inked in block on the transfer 
sheet. The desi gnoti on oppeari ng in brown on the photographs wi 11 be 
lettered on the transfer sheet immediately below that which appeared in 
black on the photographs. If a Forest raquests separate maps for sheep 
and cattle, the appropriate designations will be drafted on separate 
cronoflex positives. Otherwise, the double symbol wi II be drafted on a 
single cronoflex positive (see Section 23.5). 

(7) The legend wi II be fi I led in freehand on the transfer sheet by the 
KEK operator doing the transfer work. 

(8) If the transfer work is done by c Forest unit or by a commercial 
firm, the moteria Is, including the photos, wi 11 be returned to the Regi ona I 
Office Photogrammetry Sec ti on, after the above steps. 

(9) If additions or corrections to the land net are necessary, they wi 11 
be made in penci I on the transfer sheet by the Map Edit Unit. 

(10) The transfer work will be checked for accuracy, clarity, and com­
pleteness. The accuracy must meet Forest Service Closs C standards. 

e. The aerial photos submitted for some allotments contain blue delineations 
along some streams to indicate whether they ore continuous or intermittent. For 
other allotments, no blue delineations appear on the photos. On the plonimetric 
base map used for the transfer work, all streams appear as solid Ii nes. These wi II 
be treated as fol lows: 

(1) If any blue delineations of streams appear on the photos for the 
allotment: 

(a) Where blue delineations show streams as permanent, the streams 
will be left as solid lines on the map. 

(b) All other streams wi 11 be shown on the mop as intermittent by 
scratching emulsion from the mop to leave three dots at intervals, as 
indicated in the explanation of format. This applies both to streams 
shown in blue as intermittent and to those from which the blue delinea­
tion has been omitted. 

(2) If no blue delineations appear on the photos, all streams will be 
left as solid lines on the map. 

f. Three black-and-white prints of the rough draft map will then be obtained 
and marked 11 Preliminory, unverified, end unedited copy. 11 These prints will be 
sent to the Forest for their use in i ndi cati ng corrections.-* 

* -March 1969 
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*-g. Corrections, additions, and deletions will be made on the B/ W prints 
of the map and on the photos by Forest personnel using the following procedures: 

(1) Corrections will be made on the rough draft map in colo red pencil 
or ink,. using red fo r add itions and bl ue fo r d e letions. This a ppli es to all 
types of corrections, including range-type data and drainage symbols. 

(2) The corresponding corrections to range-type symbols and type 
lines will be mode on the aerial photos in black ink. 

(3) If the locations and symbols for permanent and intermittent streams 
on the rough draft map do not correct I y represent these no turo I water 
features, corrections will be delineated on the photos in blue. 

(4) Additional geographic names can be added, or changes in present 
names can be made, on range analysis maps at the request of a Forest. 
If these changes are desired on the 2" planimetric quadrangles, the pro­
cedure outlined in FSM 7147 will be followed. 

(5) The complete set of aerial photos, including corrections and one 
copy of the corrected rough draft map, will be returned to the Regional 
Office, Division of Engineering. 

h. The aerial photos and 8/ W print of the map containing the corrections 
wi 11 be routed to the Photogrammetri c Process Unit, where appropriate action 
wi 11 be taken as fol lows: 

(1) If additional KEK transfer work is required, it wi 11 be scheduled 
in the same sequence as the allotments are received for correction. After 
the KEK work is completed, the corrected B/ W print and both cronaflex 
positive copies of the map, together with the photos, will be sent to the 
Cartographic Section for final drafting. 

(2) If no additional KEK work is required, the corrected B/ W print 
and both cronaflex posit;..,es of the map will be sent to the Cartographic 
Sec ti on for fi no I drafting. 

(3) Drofti ng in fi no I form wi 11 be done in accordance with the 
attached specifications . 

i. The scribe-coat sheet containing the scribed range analysis data as 
produced in the drofti ng process, the two cronafl ex copies of the base map, 
and the corrected print of the rough draft map wi 11 be returned to the KEK 
Unit, Photogrammetry Section, for final review. After final review, a-* 
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*-cronaflex positive composite and 11 B/W prints will be obtained and the following 
distribution will be made: 

(1) The cronaflex composite positive of the map, 10 final B/W prints, and 
the ori gi na I photos wi 11 be returned to the Forest. 

(2) One final B/W print of the composite map will be sent to the Division 
of Range Management. 

j. The allotment will then be removed from the priority list and the remaining 
materials will be sent to the Maps and Photos Unit for filing in the inactive file.-* 

*-March 1969 
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* -exhibit 25-A 

SPECIFJCATIONS FOR DRAFTING RANGE ANALYSIS ALLOTMENT MAPS 

I. Range Allotment Base Map 

a. The following will be inked on the base map according to the scribing 
standards for Forest Service l :31, 680 planimetric maps and the range 
allotment base map line width conversion chart: 

(1) Section numbers. (A section will be identified if more than 50 percent 
of it falls within the map border.) As a section number guideline, 
only section numbers l, 6, 31, and 36 wi II appear on the transfer . 
sheet unless a half township appears on the map. In this case, all 
sections within the township will be numbered. 

(2)AII other items listed in the scribing and inking standards under 
"items that may be on transfer sheet, but will be inked on the 
base map." All geographic names which do not completely appear 
on the base map will be deleted unless shown on the transfer sheet. 
All deleted planimetry will be re-inked; e.g., roads, streams, and 
section lines. 

2. Range Allotment Overlay 

a. The range analysis data from the cronaflex positive transfer sheet will 
be scribed on a stable base scribe coat. 

b. The following will be scribed on the overlay sheet, according to the 
attached scribing standards for range allotment analysis overlay: 

(l) Range allotment boundaries, exactly as shown on the transfer sheet, 
with the following exceptions: 

(a} When county, state, or Nationa I Forest boundary lines coincide 
with range allotment boundary lines, the county, state, or 
National Forest boundary lines take precedence. 

(b) Range allotment boundary lines must not overprint roads or 
drainages. If the range allotment boundary closely parallels 
these features, it will be moved 0.05 inches outside the 
feature so as to encompass it. 

(2) Range allotment type lines, scribed exactly as shown on the 
transfer sheet.-* 
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*-(3) Range allotment type designations, in the sequence indicated by the 
examples in Chapter 20 of the Range Environmental Analysis Handbook 
page 24--1 entitled "Field Mapping Symbols." 

(4) Symbols and circled lettering, in their exact location. 

(5) Other items listed in the instructions for scribing range allotment 
analysis overlay data. 

(6) Registration ticks, e.g., stream intersections and road intersections, 
will be scribed in two corners diagonally opposite each other.-* 

* -March 1969 
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*-Exhibit 25-8 

SCRIBING STANDARDS FOR RANGE ALLOTMENT ANALYSIS OVERLAY 
JULY, 1967 

NO. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I 

' 

2 . 

3. 

4. 

FEATURE SYMBOL LETTERING 

Allotment Boundary 
. I~ Ll •. 1, 11 - .030 

Type Line .006 

Condit i on Clos sif1cation S4 42 -
~j 80 Vert Cap. ______________ 006 

Water Development • "-' Actual S,ze 
Wint• oo lnt down stream. 

Reseeding @ .006 80 Vert. Cap .. ______________ .006 

Sprayed Area @ 006 80 Vert. Cap. _______________ 006 

Bench Mark-Number ® .006 60 Vert Ca P _______ _______ _ 006 

Permanent Camera Po i nt @ .006 80 Vert. Cap. ___ __________ __ 006 

Permanent Trend Transect ....,L.., .006 60 Vert. Cap ________________ 006 
l tnOth of tron11ct will .,.,, . 

Photo Center • ~e• CIRCL[ 60 Vert. Cap ______________ .006 

Study Enclosure ):::j 006 
S I H If tflC l•1111rt • 11 I YU'I. 

I nstructions For Scribing Range Allotment Ana 1:t:sis Overlo:i: Data . 
Allotment Boundary 
a. Allotment boundary will be shown on Transfer Sheet using a 2 '12 Rapidograph . 
b. Where allotment boundary follows roods and streams, i t wi ll be di sp laced not more than e of an inch to the outside of these features. 
c. Forest boundaries and state boundaries will serve as ol lo tment boundor ,es where they 

concide . 
d. Scribing of al lotmenl boundary over creek names, etc wil I be occeptoble due to halftone 

e. 
printing of al latment data. 
Allotment boundary will not deviate from that shown on the Transfer Sheet, except where 
it will be displaced os in subitem .Q. above. 

Type Lines 
a. Type lines wil I be shown as a continuous block line on the Transfer Sheet. 
b. Type lines will be scribed as a continuous line . 
c. Type lines will be fol lowed as shown on the Transfer Sheet without any deviation or d1 s-

placement. 
d The draftsman should not attempt to continue type lines that end abrup t ly or show breaks. 

Type Designation 
a. On mops where the typing is intricate and congested, it wil I be acceptable to use a 60 

Le Roy guide with a .006 point. 
b. Where possible, types will be scribed within type boundaries unless area is too small. If so, 

they may be arrowed by plac ing adjacent to typed area and crossing as few type lines as 
possible . 

c. Types should not be superimposed over Bose Mop features or other informat ion which 
wou Id tend to mo ke them illegible . 

d. Al l types will be lettered horizontal and pos itioned to read from the South . 

Water Development 
Wings of symbol wi ll point downstream or toward nearest dra inage .• • 
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:i thru 8, 10 S I I 
These items will be placed in exact position on overlay as shown on Transfer Sheet 
and will be lettered horizontally, positioned to read from the South. 

9. Permanent Trend Transect 

I. 
2. 
3. 
4. 
5. 
6. 

· These will be placed exactly as shown and a "T" or Number will be centered directly 
above. 

Items 

Rood s 
Trail s 
Spr i ngs 
Fenc es 
Ali ena ted 
Names 

that may be on Transfer Sheet, but wil I be inked on Base Map 

Refe r ta Forest Service , '.-inch plan1metric scr1 bing standards and 

convers,on Chari, f or I nki rig I nstruct1ons 

7. Map Border 
Line weight wi 11 be comparable to Rapidograph No. I point. 

8. Drainage 
a. Perennial 

This drainage will be indicated on the Transfer Sheet as a solid line end will not 
be changed on the Base Map. 

b. Intermittent 
This drainage wi 11 be shown with a dash and three dot symbol (-- _,____. - ) on the 
Transfer Sheet and wil I be changed on the Bose Mop. The length of dash wil I not 
exceed 11/z inches. 

c. Brown Line 
This indicates relocation of drainage. Re-ink drainage on Base Map in exact position. 

d. Perennial and intermittent drainage classifications wil I only apply within allotment bdy. 

9. Tille 
a. Forest, district, and allotment names will be inked with 140 LeRoy guide and No. I pen. 
b. Author and dote will be inked with 80 LeRoy guide and No. 000 pen . Last names 

or initials wil I be accepted when short of space. 
c. Date printed will be left blank . 

10. Section Numbers 
They wil I be centered within section with the fol lowing exceptions, 
a. Offset to ovoid perennial drainage. 
b. Omit in congested area . 

I I. Spliced Edges 
Drainage, roads, 
altered ta form 
Sheet, but wi 11 

trails, various boundary lines, land grid, fences, and lakes will be 
continuous Ii nes at splice edges. This wi 11 show on the Transfer 
be corrected only on the Base Map.-* 

* -Morch 1969 
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*-25.2 - Coloring Completed Map. A more vivid picture of range suitability and 
condition can be obtained by coloring the allotment maps. 

1. Condition will be shown in solid colors as follows: Excellent (dark green), 
Good (light green), Fair (orange), Poor (yellow), and Very Poor (red) . . Vegetation 
types without condition ratings (uncolored). 

2. Suitability may be indicated by hachures and crosshachures on condition 
maps which are colored (providing hachures will not impair map readibility), or it 
may be indicated on a separate colored map. Colors to show suitability are: 
Primary Range (uncolored), Unsuitable Used (red), Secondary Range (light blue), 
Unsuitable Not Used (yellow), Suitable Closed (orange), Vegetation Types 7 and 
8 (purple), and Transitory (green). 

3. A colored vegetation type map for the a I lotment ordinarily wi 11 not be 
prepared. If it is needed, it can be prepared by using the vegetation type symbols 
on the map. The standard colors for these types are: 

Dixon's Color 

- Grassland Yellow 353 

2w - Wet Meadows Orange 324 

2d - Dry Meadows Orange 324 

3 - Perennia I Forbs Lake red 321-1/2 

4 - Sagebrush Brown 343 

5 - Browse-shrub Olive green 325 

6 - Coniferous Timber Light green 354-1/2 

7 T - Heavy Timber Blue green 320-1/2 

7 - Other Blue green 320-1/2 

8 - Barren Uncolored 

9 - Pinyan-Juniper Verdant green 325-1/2 

10 - Broad leaf Trees Pink 322 

20 - Cultural Treatment Area Red 349 

- Water Surface Sky blue 320-* 

/ 

Forest Service Handbook, R-4 * -March 1969 
Amendment No. 4-* 



26--1 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-26- . STANDARD MAP SYMBOLS FOR RANGE ADMINISTRATION 

Fence 

Water Trou;h 

Pond or Reservoir 

Pipeline 

Windmill 

Well 

Ditch 

Study Exclosure 

Corral 

Cattle Guard 

Stock BridQe 

-
Stock Driveway 

( I acre>) 

( brown) 

Benchmark -Location and Number 

Permanent Trend Transect 

Permanent Camera Point 

Study Exclosure (< I acre) 

Dirt Road 

Primitive Road 

Forest Service Handbook, R-4 
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*-Tra i l 

Alienated Land 

Forest Service Guard Station 

House, Cabin, or Other Buildino 

Helispot 

Recreation Site 

Rim rock 

Bluffs, Ridot, and Buttes 

Section Corner, Recovered 

Sprino 

Permanent Stream 

Intermittent Stream 

*-March 1969 
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SUIT ABILITY, CONDITION, AND 

APPARENT TREND 
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CHAPTER 30 

SUITABILITY, CONDITION, AND APPARENT TREND 

Suitability, condition, and apparent trend are basic determinations in the range analysis 
job. Because of the many elements that go into their determination, it is necessary that 
a rather detailed treatment be made of each. It is for this reason that an entire chapter 
is devoted to their discussion. 

31 - RANGE SUITABILITY. Range suitability is the most critical and the most difficult 
of all determinations made in range analysis. Grazing capacity is hinged to a large ex­
tent on its determination. A good knowledge of the elements that go into its determina­
tion is therefore of greatest importance. 

31.1 - Basic Principles Governing Range Suitability. Much of the area of Region 4 is 
used as pasturage by domestic livestock. These lands post many management problems be­
cause of their differences in elevation, topography, vegetation types, and character of soils. 
They extend from deserts, where the vegetation is sparse and brushy in character, to the 
lush subalpine-herb lands and in some instances to the harsh alpine. In between is a 
great variety of range sites and conditions. Each of these areas has its own limitations. 
Failure to recognize natural limitations of the land has resulted in costly mistakes in 
land use, which, in the past, have caused serious damage to the soils of range-watersheds. 

The Forest Service, in analyzing rangelands, uses the term "suitability" to define land 
adaptable to livestock use. Suitable range means forage-producing land which can be 
grazed on a sustained-yield basis under an attainable management system without dam­
age to the basic soil resource of the area itself or of adjacent areas. This term is often 
confused with the common term "usable'' range, which is different in meaning from the 
term "suitable." Many areas can be grazed by livestock and are therefore usable, but 
they cannot be grazed year after year without damage to the soil resource. ~ngei f t;;;can be· grazed hy livestock can be called usable, but may not be suit~ecause 

tKe· resulting,· damag& to thEr'.site9i Ranges are suitable only if they can be grazed on 
a sustained-yield basis without damage to the basic soil resource. 

The suitability of range for grazing is determined by two major factors. First, the 
physical characteristics of the terrain which includes steepness and length of slope, natural 
barriers, amount and distribution of water, and ether factors that would prevent free ac­
cess to the grazing animals under attainable management; second, the inherent character­
istics of the soil and vegetation. 

The natural physical limitations can be modified to a degree by management. Pasture 
management is an aid to more effective distribution of cattle. Rotation grazing allows for 
periodic grazing followed by rest . Heavy pasture stocking for short periods of time tends 
to force cattle onto areas which may not be used under open range grazing conditions. 
Providing additional water can greatly expand the primary range in certain areas. Sea­
son of use can have a strong influence on livestock distribution. 

1. Physical Characteristics of Terrain. 

a. Steepness and length of slope. Slope is one of the most important factors 
that limits livestock use on mountainous rangelands. This is particularly t rue with 
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cattle grazing. Cattle by preference will excessively graze the gentle topography close 
to water before they will move onto the slopes. Consequently, these preferred areas 
are generally overgrazed and may be severely damaged in the effort to force cattle 
onto the slopes. The soils in such areas are generally the deepest and most productive. 
Under excessive use these areas produce far less than their forage production poten­
tial. 
Studies on the use of slopes by cattle are being made in various locations by the 
Utah State University, the Intermountain Forest and Range Experiment Station, and 
others at the presenL time. 

Results obtained from use checks on a study area on the Stansbury Mountains 
near Grantsville, Utah, showed that most of the range classed as suitable was 
on slopes of 5 to 18 percent. Even though this range was in poor condition and far 
below its potential production, it still supported 80 percent of the cattle use in that 
area. Use intensity on slopes below 12 percent showed 12 to 15 cow days per acre, 
while immediately adjacent to these areas on slopes over 20 percent use intensity 
dropped to 3 cow days per acre. 

Sheep use is also affected by slope but somewhat differently than cattle use. 
Sheep show preference for the upper slopes and high basins rather than lower slopes 
and canyon bottoms. There are some advantages to handling sheep on moderately 
steep slopes in that they do not travel as far or as fast and have a tendency to set­
tle down and feed better ( 5). Soil stability limits use on sheep ranges more than the 
topography. Much steeper slopes can be grazed where the soils have a high resistance 
to trampling and erosion. Conversely, where a soil lacks these qualities, slope be­
comes an important factor of suitability. 

b. Natural Barriers. Natural barriers prevent or reduce free access of grazing 
animals. Included in this classfication are ledges, rockslides, bogs, down timber, 
and heavy brush. Some of these are permanent, but some can be modified to some 
exte~y range improvements. Often trail construction and brush control can open 
up n range areas. The work done in these instances depends on the cost and the 
values received. 

c. Amount and Distribution of Water. Well-distributed watering places are es­
sential for good range management. Poor water distribution will cause excessive graz­
ing use adjacent to the watering places and can lead to adverse effects on the live­
stock gains. For the best results on mountainous rangeland, cattle should not be 
forced to go over one-half mile to water (11, 12). Studies show that cattle should 
not be forced to travel over 2 ½ miles even on level terrain. On mountain rangelands 
sheep should not be expected to travel over one mile (5). When this distance is ex­
ceeded, herding becomes difficult and damages to the range mount rapidly. 

2. Soil and Vegetation. 
a. Vegetal cover. There is a big difference in the vegetal cover between the 

deserts and humid mountain slopes. On the deserts the plants are usually widely 
scattered. This results in a large amount of bare soil or exposed pavement if the 
soils are gravelly. On mountain slopes soil stability is dependent to a large degree 
on the adequacy of the vegetative cover. 
Studies on the effect of vegetation on runoff of mountain range-watersheds were 
started in 1915 on the m_ountains above Ephraim, Utah (4). Since then numerous 
studies of ground cover requirements have been made at various locations in the west­
ern mountains. 
During the past 15 years cover requirements have been studied on five watersheds in 
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the Intermountain and Northern Rocky Mountain areas. Two of these were con­
ducted on the coarse granitic soils of central Idaho, cne on the sandstone and shale 
soils of Montana, one on the fine textured limestone soils of central Utah, and one on 
the medium textured soils of the Davis County Watershed in Utah. 

On all five studies, it was concluded that at least a 60 to 70 percent ground cover 
(vegetation plus litter) was necessary to protect mountain slopes from excessive run­
off and erosion from moderately high intensity summer storms (9, 10, 7, 8, 6, 1, 2, 3). 

The studies showed that if the ground cover is reduced below the critical cover per­
centage, accelerated runoff and erosion resulted ( 10). 

These studies give rather strong indications of the minimum ground cover needed to 
maintain stability of mountain slopes. If this minimum ground cover is not main­
tained or restored, these mountain slopes will be under the continuous threat of over­
land runoff and erosion from high-intemity storms. 

b. Special Soil Characteristics. Various characteristics of the soil· such as texture 
and depth play important roles in determining the use intensity that a site can stand. 
Very shallow soils are a problem in range management because their low production 
capacity makes it difficult to maintain an adequate plant cover for their protection. 
Consequently, even light grazing use may upset the halance and result in soil damage. 

Soil texture will also limit the grazing use that an area can stand. Coarse soils from 
sandstones and granitic parent rock are often so loose that livestock grazing over the 
slopes will cause them to slough downhill, which results in burying of plants and ex­
posure of roots. Some plants are even pulled up or trampled out of the ground. It 
is almost impossible for seedlings to become established on such slopes under grazing 
use. Trampling damage on these coarse textured soils increases with the steepness 
of slope. 

Extremely fine textured soils may be equally difficult to manage. Very fine textured 
soils are compacted by grazing use which in turn lowers the infiltration capacity and 
increases runoff. Some of the greatest extremes in soil gullying and erosion of our 
areas are found on these fine textured soils. 

3. Application in Suitability Classification. 

In range suitability classification a' knowledge of the land capabilities is basic. The 
factors that place limits on use have been discussed. The following guides discuss the 
application of these factors. 

a. Cattle should be allowed to graze on slopes only to the point where the more 
accessible lands are not damaged. Highly productive areas of the gentler terrain must 
not be sacrificed to force livestock onto the slopes. 

b. If livestock are required to travel excessive distances to water, considerable 
areas of range adjacent to the water will be damaged. Therefore, areas beyond the 
safe grazing distance should not be considered as primary range. 

c. If a management objective of a range is established for at least a two-thirds 
ground cover on mountain slopes, the classification of areas that have less than this 
amount of cover will depend on the extent of deterioration and the inherent resist­
ance of the soil to erosion. Where the range deterioration has not been too great and 
the soils are not of a highly erosive nature, improved management will generally al­
low for complete restoration. However, on highly erosive soils complete protection 
plus artificial treatment may be the only means of restoration. 
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31.2 - Classification of Range Suitability. 

l. Suitable Range. 

a. Primary Range. See Chapter 20, Section 23.2-1 for <lefinition. 

31.2 

b. Secondary Range. Land suitable for grazing but which is not used because 
of deficiencies in management and improvement facilities. See Chapter :20, Section 
23.2-1 for definition. Some examples of secondary range of Region .i are: 

( 1) Areas remote from water. This would include areas that are beyo nd the 
point where forced grazing use is required and damage results to the bench 
marks. Even on the most favorable terrain cattle should not be required to 
travel over 21!z miles to water, on mountainous terrain this would be reduced to 
½ mile. Sheep should not be required to go more than one mile from water on 
mountain rangelands. Careful checks of well-selected bench marks will give fur­
ther guidance to the range manager. 

(2) Large aspen patches on cattle range where favorable open areas are 
intermixed. In such instances the cattle will not graze the aspen unti l the open­
ings are excessively grazed. 

(3) Areas some distance from the main body of suitable range or patches 
of range surrounded by unsuitable range. Often a benchland above highly 
suitable canyon bottoms must be classed as secondary until some system of 
management is devised to allow its use without damage to the highly suitable 
bottom lands. 

( 4) Areas infested with poisc;mous plants. Improved management and 
range improvements may allow full use of this type of secondary range. When 
this is done the classification will be changed to primary range. 

2. Unsuitable Range. Unsuitable range includes nonforage producing lands and 
forage-producing lands which cannot or should not be grazed because: 

a. Physical characteristics of the terrain either exclude grazing or require ex­
cessive use of the suitable areas in order to force use onto the unsuitable areas. 
These physical characteristics include such features as steepness and length of slope, 
natural barriers, rocks, and areas where there is no practical possibility for devel­
oping water. 

b. Limits set by soil and vegetation. Some of the common situations in Region 4 
where range would be classed as unsuitable because of soil and vegetation limita­
tions are: 

( 1) Loose granitic soil on steep slopes. 

( 2) Highly erosive soils from shale and muds tone. 

( 3) Areas of insufficient vegetal cover to protect the soil from erosion 
where restoration would not be possible or practical under continued grazing use. 

c. In Reg;on 4 unsuitable range is also classified as to whether it is used. 
The percentage of unsuitable range used is an important guide to the stocking in­
tensity. 
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~
4
o_gcrtmn-c2':",,,}IlaY. b~Jound on the most difficult terrain, but such negligible use 

w1 no e a cause to classify range as "Unsuitable Used." Any use under one cow 
day per acre will be considered negligible and such range will be classified as "Un­
suitable Not Used." 

31.3 - Standards and Guides for Suitability Classification. Each Forest will develop 
suitability criteria as needed. In line with instructions in FSM 2212.33, the following 
elements will be considered in developing suitability criteria: 

1. Forage Productivity, Areas with excessively low inherent abilities to produce for­
age will be classified as unsuitable. Areas producing less than 50 pounds of forage per acre 
dry weight are considered to be unsuitable. Understory of lodgepole pine type may have 
high herbage production represented by such plants as low huckleberry, which has low 
forage production. The forage production in this type is generally under 50 pounds per 
acre dry weight. However, potentially productive rangelands in depleted condition should 
not be classified as unsuitable because of low forage production. 

2. Soil Stability . Soil stability or the ability of soils to resist erosion is determined 
by a number of factors; the major ones are climate, soil erodibility, topography, and 
ground cover. Climate has to do primarily with storm frequency, intensity, and dur­
ation. Soil erodibility relates to those inherent physical characterstics of the soil that 
determine its stability or instability. Topography relates to length and steepness of 
slope. Ground cover consists of live plants, litter, and certain rock fragments. A combi­
nation of all these factors provides the basis for the determination of the erosion hazard 
(FSM 2512.5). The only factor that man may control is ground cover. However, all these 
factors should be considered in range management planning, but soil erodibility, topo­
graphy, and ground cover will have a special significance in range analysis. They are con­
sidered in rating both condition and suitability. The following factors affecting soil 
stability are important in suitability guides: 

a. Soil Erodibility. Soil erodibility is a term applied to the inherent erodibility 
of the soil without consideration of climate, topography, and ground cover. See Ex­
hibit 41.26-C, Chapter 40, for determination and classification of soil erodibility. Soil 
erodibility is rated in five classes ( I to V). Classes I to III which represent low to 
medium soil erodibility and classes IV to V which are moderately high to high. Much 
more management latitude is possible in the first three classes than would be possible 
in the last two. In determining suit~bility, these differences have to be taken into 
consideration. 

b. Topography. This includes slope gradient, length of slope, roughness of slope, 
and shape of land forms as they affect soil stability. 

c. Amount of Ground Cover. Ground cover may be a critical guide to suitability. 
Where ground cover is less than the minimum required for soil stability, careful con­
sideration will be necessary to determine if the area is suitable for grazing use. If 
cover can be restored under a reasonable system of management, the area can be 
classed as suitable. If this is not possible, the area must be considered as unsuitable. 

d. Dispersion of Ground Cover. A high degree of dispersion may be important as 
large amounts of ground cover for effective soil protection. This is especially applicable 
to mountainous areas of ·reiatively high production potential. Sites with uniform dis­
persion and low ground cover may have greater stability than areas with higher ground 
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cover but with variable dispersion. Both the amount of ground cover and dispersion 
of ground cover should be considered in classifying suitability. 

3. Current Erosion. Current erosion is an indicator of unstable site condition. It is 
characterized by observable indicators of soil movement. All of the factors governing soil 
stability are more or less reflected in the time and rate of erosion. The efforts required to 
restore soil stability depend on how far deterioration has progressed and the inherent 
erodibility of the soil. If the erosion on an area can be arrested and stability restored under 
an attainable management system, the area should be classed as suitable. If this is not 
possible, the area will be classified as unsuitable. 

4. Physical Barriers. This includes brush, down timber, surface stones or other ob­
structions that would prohibit or arrest free access by livestock and would cause the 
range to be unsuitable. 

5. Slope. Slope should be considered as a physical factor in suitability determination 
as it affects the free movement of grazing animals under reasonably attainable levels of 
!Jlailagement. Slope is the most critical factor in suitability determination, particularly on 
cattle ranges. Frequently, the degree of slope cannot be used by itself as a clear-cut 
guide to suitability but must be considered as it interacts with other local factors. Among 
these are location of water, length of slope, and kind ot livestock - even their familiarity 
with the range. These and any other local factors which may be pertinent should be con­
sidered in defining reasonable guides for slope in suitability determination. 

6. Distance from Water. Distance from water is one of the strongest controlling 
factors of livestock use and distribution. It is also the one factor that has the greatest 
possibility for change. This factor may be particularly important in classifying secondary 
range. 
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Exhibit 3 1.3-A 
SAMPLE 

Range Suitability Criteria For Sheep Range 
1. Natural forage production less than 50 lbs. per acre dry weight type as 

7 or 8 

1. Natural forage production exceeds 50 lbs. per acre dry weight 

2. Area inaccess ible to sheep grazing under reasonable herding effort 
including availability to water .. .... . ........... ....... ...... ...... ........ ................. .. N or@ 

2. Area fully accessible 

3. Erodibility Index I-III 

4. Slopes exceeding 65 percent ....... .... ... ... ... .. ... ...... ::......................... U or N 

4. Slopes 46-65 percent 

5. Ground cover 60 percent or less ......... ..... .... ............. ... .. ...... .. U or N 

5. Ground cover 60 percent and over 

6. Current erosion advanced or severe .......... ..... ... .... .......... .. U 

6. Current erosion none to moderate .. .. ......................... ..... .. S 

4. Slopes 26-45 percent 

7. Ground cover 50 percent or less .... ................... .. .. ... .............. U 

7. Ground cover 50 percent or more 

8. Dispersion of ground cover variable or highly variable .... U 

8. Dispersion of ground cover fairly uniform or uniform 

9. Current erosion advanced or severe .............. .......... .. U 

9. Current erosion none to moderate ................... ....... .... S 

4. Slopes 0-25 percent 

10. Ground cover 40 percent or less ........ .. ... .... ............ .. .. ......... U 

10. Ground cover over 40 percent 

11. Current erosion advanced or severe ......... ......... .. .. ...... .. U 

11. Current erosion moderate or none .. ........ .... ... .. .. .. .. ... ... . S 

3. Erodibility Index IV-V 

12. Slopes 45 percent or over ...... ..... ............... .. .. .. .... .................. .. .. .. U 

12. Slopes under 45 percent 

13. Ground cover 60 precent or less .. .. .. ..... ......... .. ............ .. .. .. U 

13. Ground ~over over 60 percent 

14. Erosion moderate or greater ...... .... ... .. .. ......... .. .. ........ .. U 

14. Erosion light to none .. .... .. .. ........ ..... ............. .. ........ ... ... S 
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Exhibit 31.3-8 

SAMPLE 

Range Suitability Criteria For Cattle Range 

1. Natural forage production less than 50 lbs. dry weight 

2. Natural barren of rock areas .. ... ........ ... ......... ...... .... ... ......... ..... ... ..... ... .... Barren 

2. Natural timber or other nonrange sites .............. ............. ........ ..... 7 

1. Natural forage production over 50 lbs. dry weight 

3. Not accessible to cattle under practical livestock management ..... ...... . N 

3. Accessible to cattle 

4. Erodibility Index I, II, and III 

5. Slopes 30 percent or over ...... ... ..... ................. .... ...... .................. ... U or N 

5. Slopes 20 to 30 percent 

6. Ground cover less than 60 percent .. ............ .... ............ .. ........ N or U 

6. Ground cover over 60 percent 

7. Current erosion moderate to very heavy ... .... ................... U or N 

7. Current erosion light to none 

8. Distance from water over ½ mile 

9. Low potential range ............... ........... .. .. ........ ..... ... N or U 

9. Moderate to high potential range ...... .. .. ........ .... .. @ 

10. Distance from water less than ½ mile ... ... ....... ... ...... S or N 

5. Slopes under 20 percent 

11. Distance from water over 1 mile .. ..... ................ ........ .... ..... . @ or u 
11. Distance from water less than 1 mile 

12. Erosion rate moderate or worse ......... .. .. ....... ....... .... .... . . u 
12. Erosion rate light or none .... .......... ... .. ... ....... .. .. .... ...... ... . s 

4. Erodibility Index IV to V 

13. Slopes over 20 percent ...... .... .. ... .. ...... ........ .. .... .... .............. ...... .. . N or U 

13. Slopes under 20 percent 

14. Distance from water over 1 mile ............... ....... ..... .. ........ .. . u or@ 

14. Distance from water under 1 mile 

15. Erosion rate moderate or more ......... .. .... ... ............. ... U 

15. Erosion light to none .. ...... ........... .... ...... ...... ....... .. .... .. .. S 
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32 - RANGE CONDITION. Range condition is range health. Condition is judged by an 
ecological standard or ideal for each range type. Both the soil and vegetation will be con­
sidered in determining range condition. Each will be rated separately with the lowest 
rating used to assign condition classification to the type. The terms excellent. good, fair. 
poor, and very poor describe the various degrees of range condition. 

32.1 - Condition Based on Vegetation. Condition of vegetation will be based on 
species composition and relation of present production to the potential of the site. In 
Region 4, production in relation to site potential is used as a representation of vegetal 
cover and vigor. 

1. Vegetal Composition. Vegetal composition is the proportion by weight of the 
various species of plants within the type or plant community. For proper interpretation 
of the effects of grazing on vegetation, species are classified into three groups according 
to their response to grazing. The three groups are Desirables, Intermediates, and Least 
Desirables. The composition rating is judged on the degree of departure from the pris­
tine site. -Vegetal composition rating is based on the "Guide for Rating Vegetal Condi-

. tion.'' (See Chapter 40, Exhibit 41.28-A. ) Species will be classed as Desirables, Inter­
mediates, and Least Desirables, based on the "Species Lists." (See Chapter 40, Exhibits 
41.21-C and 41.21-D.) 

a. Desirables. These are species and percentage occmrence of the species com­
mon to pristine plant communities. They are usually good forage plants and are first 
to show adverse effects of excessive grazing use. The species are generally good soil 
binders, especially in natural mixtures. Areas in pristine condition are characterized 
by a well-balanced mixture of desirable species. 

b. Intermediates. These are also species of the pristine plant community, but 
which are not as adversely affected by grazing use as are the "Desirables." They 
may be less palatable to grazing animals or be more resistant to grazing use. As 
a result they either hold their own in the stand or they may increase in proportion 
to other species or even replace the most desirable species that are lost or reduced 
as a result of selective grazing use. 

c. Least Desirables. These are the poorer species in a type or community. They 
may consist of ruderals, invaders, and species that persist in dominant proportions 
after a long period of continuous heavy grazing use. The plants in this group as a 
rule have poor soil binding qualities and as a consequence heavy soil erosion may 
result from their presence. 

2. Production in Relation to Site Potential. Present production as it relates to the 
potential of the site will be used to represent vegetal cover and vigor. Site potential will 
be based on the character and depth of the soil. Site potential will be discussed in each 
General Condition Standard, Section 34. 

32.2 - Condition Based on Soil. Condition based on soil is the second phase of condi­
tion classification. Soil condition will be determined by the amount and dispersion of 
ground cover and the current erosion. All of these factors are a reflection of range health. 

1. Ground Cover. The basal area of plants plus litter will generally constitute 
ground cover. Exceptions are mat-forming plants such as Antennaris, Phlox, Silene, moss 
and lichens, in which case the entire plant will be counted as ground cover. 
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also be counted as gro_:imd....co.\! n vegetational 
g!Q!llld---eover: ---unnati:iral rock and pavement will be considered as bare ground. 

2. Plant Dispersion. Well-dispersed vegetation is much more effective in protecting 
soil than clumpy vegetation. This is borne out by studies and observations. To com­
pensate for poor dispersal, the ground cover index will be lowered five points for each 
dispersal rating below the one indicated for each class in the guide. (See Chapter 40, 
Exhibit 41.28-B and 41.28-C.) 

3, Current Soil Erosion. Current soil erosion is given equal weight with the amount 
and character of plant cover in classifying the soil phase of range condition. The amount 
and character of erosion is the final indicator of soil stability or lack of stability. It also 
acts as an equalizer in the soil stability classification. For example, a 40 percent ground 
cover on a 50 percent slope may result in advanced erosion. The same amount of ground 
cover on a 10 percent slope may result in only slight erosion. The difference would be 
reflected in the soil condition classification in that the steep slope would be rated in poor 
condition while the 10 percent slope would be rated fair. See Chapter 40, Exhibits 41.28-B 
and 41.28-C for studies for rating soil condition. 

33 - GENERAL INDICATORS OF APPARENT TREND IN RANGE CONDITION. In­
dicators of apparent trend have been divided into two groups, one indicating downward 
trend and the other indicating upward trend. The indicators are further classified into 
indicators of soil trend and indicators of trend in vegetation. It is not safe to base con­
clusions with reference to trend on one or two indicators unless they are especially strong. 
If a majority of indicators point to improvement, the trend should be judged as being 
upward; if a majority point to deterioration, the trend should be judged as being 
downward. 

33.1 - Soil Indicators of Downward Trend. 

1. Rill Marks. Rill marks are small active gullies, frequently of the shoestring type. 
They of ten appear during storms but may be obliterated later, depending on depth of 
cutting. 

2. Active Gullies. These are established gullies that are raw and actively cutting. 
This type of gully may vary from a few inches to several feet in depth. 

3. Alluvial Deposits. These are soil material transported and laid down by running 
water. Soil deposits may be found in depressions, behind piles of litter or debris, or at 
the termination of rills and gullies. Recent deposits may partially cover the basal por­
tions of established plants. They may be distinguished from old ones by the absence of 
perennial vegetation on the deposit. 

4. Soil Remnants. Soil remnants are portions of the original topsoil held in place by 
vegetation or plant roots. They may form the base of pedestalled plants. Soil pedestals 
carved by rocks or pebbles are usually of recent origin following storms. Steep-sided soil 
remnants indicate soil instability and a downward trend. Almost vertical sides are char­
acteristic, often with exposed roots of the plants holding remnants of the soil, 

5. Active Terraces. Active terraces are "stairstep-like" in appearance on slopes. 

Forest Service Handbook July 1964 



33.2 

R-4 RANGE ANALYSIS HANDBOOK 

They are produced by an accumulation of soil above clumps of vegetation and by the re­
moval of soil from the clumps below. Terraces are usually caused by the hooves of ani­
mals. Active terraces have steep sides, show evidence of sliding soil, exposed live roots, 
and are not stabilized by vegetation. 

6. Exposed Plant Crowns or Roots. This is soil loss taking place currently as shown 
by exposed crowns or :roots appearing on young, deep-rooted perennial plants. 

7. Wind-Scoured Depressions Between Plants. Wind removal of soil particles causes 
depressions in the surf ace of the soil. In extreme cases the soil surface is merely a series 
of shallow depressions separated by low ridges of vegetation. If the surface of the de­
pression is scoured or etched, rapid downward trend is indicated. 

8. Wind Deposits. Wind deposits are formed by fine soil particles that have drifted 
onto the lee side of vegetation or into the vegetation itself. Recent wind deposits show 
little, if any, discoloration of the surface material by organic matter and no decomposition 
of buried plant parts. 

33.2 - Soil Indicators of Upward Trend. 

l. Gullies Healed. These are gullies which originate on the area and are stabilized 
by the growth of perennial vegetation on both sides and bottom. The sidewalls will be 
rounded in appearance. The presence of vegetation in gully bottoms is not in itself a 
reliable indicator of improved range condition. It may be highly misleading if used with­
out a careful appraisal of conditions on the area drained. 

2. Sloping-sided Soil Remnants. These are soil remnants with sloping sides, or 
sides clothed with mosses, lichens, or higher plants. Plant roots are covered by soil. 
Space between soil remnants are being occupied by perennial plants. 

3. Healed Terraces. Stabilized terraces are characterized by sloping sides clothed 
with vegetation and no exposed live roots. Tops of terraces are invaded and occupied by 
perennial plants. 

33.3 - Plant Indicators of Downward Trend. 

l. Better Forage Plants Unavailable to Livestock. Better forage plants may be 
largely confined to the protection of shrubs. Openings between shrubs may be largely 
occupied by unpalatable plants of various age classes. 

2. Hedged and Highlined Shrubs. Dead and dying hedged plants present. Dead 
branches generally indicate that shrub is dying. 

3. Lack of Reproduction and Young Plants of Better Species. Absence of seedlings 
or young plants of both palatable and unpalatable plant species may indicate that the 
microclimate is unfavorable for germination or seedling survival. If seedlings and young 
age classes of unpalatable plants are present and those of palatable plants are absent, 
it may be assumed that grazing is too severe for palatable plants to become established. 
Downward trend is indicated. 

4. Invasion by Unpalatable Plants. Invasion by unpalatable or poor forage plants 
is an indicator of downward trend in forage value. 

5. Palatable Plants Lacking in Vigor. Low vigor in plants is shown by the pale, 
sickly color of foliage, few seed stalks produced by grasses, shallow or scant root systems 
of normally deep~rooted plants, and absence of seedlings. 
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6. Scarcity of Litter of Palatable Plants. Litter scarce and poorly dispersed. 

33.4 - Plant Indicators of Upward Trend. 

1. Better Forage Plants Invading and Readily Available to Livestock. Better forage 
plants growing in the openings between shrubs. 

2. Invasion of Bare Spots by Better Forage Plants. Invasion must be positive, that 
is, a variety of age classes must be represented in addition to seedling reproduction. Better 
forage plants should be invading in stands of unpalatable plants or on bare ground lack­
ing vegetation. Invasion by perennials into cpenings between shrubs is a good indicator 
of upward trend. 

3. Invasion on Erosion Pavement. Invasion and establishment of perennial plants 
on erosion pavement is a good indication of upward trend. The basal parts of invading 
plants will be flush with the ground surface if soil erosion has stopped. · 

4. Several Years' Growth from Hedged Browse. At least two or more years' regrowth 
is evidence of upward trend in forage condition. The age of regrowth is readily established 
by a count of annual growth rings. 

5. Palatable Plants Vigorous. Grasses robust with many leaves, seed stalks tall and 
numerous, leaves a healthy green color. Forage plants reproducing vigorously with a variety 
of age classes present. 

6. A Well-Dispersed Accumulation of Litter from Past Years ' Growth. Generally a 
well dispersed layer of litter accompanies a well-dispersed vegetal cover. 

For more detailed description of indicators of range trend refer to Agriculture Hand­
book No. 19 "Indicators of Condition and Trend on High Range Watersheds of the In­
termountain Region" by Ellison and Croft. 

34 - GENERAL CONDITION STANDARDS 

34.1 Condition Standards for Big Sagebrush. (To be written.) 
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34.2 - Condition Sta ndards fo r Aspen Ranges . Aspen, as a type, has a wide range of 
values and uses in th e lntermou ntain Region . The tree is becoming increasingly valu­
able as a timber species. Understory vegetation and aspen sprouts are important 
sources of forage for livestock and big game. These uses, plus the watershed and 
esthetic values of the species, establish the aspen type as one of the most valuable 
vegetation communities of the Region. 

In Utah and along the Idaho-Wyoming line, where aspen reaches its greatest develop­
ment in the lntermountain Region, there are definite zonal relationships with other 
major plant communities. Generally, the aspen type occupies the mountain slopes 
between the mountain brush and the spruce-fir zones at elevations between 3,000 and 
11,000 feet. This zone is characterized as the aspen-fir zone because white fir and 
Douglas-fir are important components of the vegetation on many sites (Sampson 1919). 

The aspen tree is short-lived, generally forms even-age stands because it does not 
reproduce in its own shade, and reproduces mainly from roots and suckers. Aspen 
has been found forming definite clonal variation within the species (Baker 1925) and 
(Cottam 1954). Due to asexual reproduction, aspen may be able to occupy a wider 
range of environmental conditions because, once it becomes established, it does not 
have to rely on seed and seedling establishment for further expansion (Langenheim 1962). 

In developing the fol lowing ucondition Standards, 11 the aspen community is considered 
only as orange type, and timber aspects are used only incidentally. Therefore, only 
factors that affect it as a range type are considered. These factors would include 
soils, condition of understory, site potential for forage production, and management 
geared to optimum production of forage and maintenance of a healthy aspen stand. 

1. Soils. Aspen occurs on a wide variety -?f soils, even though the dark-colored 
surface soils may appear rather uniform. The landforms upon which aspen has developed 
include col luvial slopes, a I luvial terraces, mountainside slopes, glacial moraines, 
drainageways, old landslides, and slumps . Parent rock materials and/ or the underlying 
strata include many sedimentary, metamorphic, and igneous rocks. Soil profiles ex­
hibiting buried horizons are not uncommon, and many of the surface soils have charac­
teristics resembling loess. Bedrock formations generally do not occur within six feet 
of the surface. 

The surface soil horizons are typically medium textured, have granular structure, are 
soft, and contain a relatively high content of organic matter. Well-developed, light­
colored, bleached subsurface horizons are present in some of the soils. Subsoils are 
commonly more clayey than the su rface soi Is, but range from sands to clays. The 
profiles may be gravelly, cobbly, or stony. Surface horizons are generally slightly 
acid, but subsoils vary from strongly acid to alkaline. 

Forest Service Handbook, R-4 April 1970 
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Most of the soils are well or moderately well drained, but many of those that have de­
veloped on slumped materials or in drainageways have excessively wet subsoils for sig­
nificant periods each year. This imperfect drainage may be caused either by soil 
horizons with low permeability or by high water table. 

2 , Composition of Understory. Understory vegetation in aspen consists of a large 
assemblage of ta! I, lush species . In a study of conditions for aspen ranges of Utah, 
Nevada, Southern Idaho, and western Wyoming, about 300 species were found occurring 
in limitless combinations within the aspen type (Houston 1954). From site studies in 
the lntermountain Region, 67 important species have been recorded in aspen understory. 

5ites analyzed through central Utah and western Wyoming, the area of highest aspen 
development, give a rather characteristic species pattern. However, peripheral areas 
such as the east end of the Uinta Mountains, Paunsaugunt Plateau, and various places in 
central Idaho take on an ecotonal characteristic of adjacent vegetation types . 

In the lntermountain area, aspen understory is broken into three groups; namely, perma­
nent aspen, transition aspen, and those of ecotonal or periphery positions. Major em­
phasis will be given to the first group. 

a. Permanent .Aspen or Climax , The permanent aspen type is characterized 
by the species itself, Populus tremuloides. The underassemblage of herbaceous and 
shrubby species is characteristic, yet no individual species consistently occupies a 
dominant role on sites judged to be in good or excellent condition , Fifteen differ­
ent species were dominant in the 32 sites studied. Exhibit 34.2-1 lists the most 
common species found on the aspen understory. They are ranked by fre~uency of oc­
currence and by composition percentage. The range condition was classed as good on 
most sites. As a group, forbs consistently dominate the understory. The summary of 
the site studies shows forbs, 62 percent; grasses, 2 percent; and shrubs, 17 percent. 

b, Transition or Disclimax Aspen. The tree overstory may consist of a pure 
aspen stand or a mixture with conifers. The understory vegetation of the aspen­
conifer community tends to take on the character of that found in the conifer com­
munity. This is especially true where the dominant tree has been changed recently. 
However, as the aspen community ages, there is a tendency for it to develop an 
understory vegetation typical of the permanent aspen type, 

Insufficient site studies prevent concrete characterization of the transition aspen com­
munity. However, certain tendencies were observed. First, there was a higher per­
centage of shrubs on sites where the soils showed some A2 development. Second, 
production is generally, but not always, lower. Common understory species in this 
community are .Aster engelmannii 1 Epilobium angustifolium, Lupinus spp., Pachistima 
myrsinitis and Prunus virginiana, in addition to many species common to the perma -
nent aspen community. 

Apri I 1970 
.Amendment No. 5 
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Exhibit 34. 2 - l 

Frequency by Species and Average Percent Composition by Weight per 
Mocroplot from Plots on 32 Aspen Sites. Only species with at least 
25% frequency ore inc I uded. 

l / Percent Average Percent 
Species Frequency of Composition 

Symphoricorpos spp . 84 11. 5 
Bromus marginatus 84 6.4 
Vicia americana 75 5.3 
Lathyrus leucanthus 72 13.6 
Tholictrum fendleri 72 8.7 
Vi.olo spp. 69 l. 2 
Elymus glaucus 59 8.0 
Agropyron trachycau lum 56 3.6 
Ste I I aria jamesiana 56 2.7 
Poa ref I exa 56 2. 3 
Osmorhiza occidentalis 53 4.5 
Tarpxacum offi ci nal e 53 0.6 
Rudbeckia occidentalis 50 7.6 
Hackelia spp. 50 3.3 
Gf;:lranium spp. 47 3.3 
Achi I lea lo nu losa 41 4.8 
Galium boreale 41 l. 8 
Agastache urticifolia 38 4.0 
Meli ca bulbosa 38 0.7 
Senecio serra 34 14.2 
Agropyron subsecundum 34 4.4 
Valeriano occidental is 34 3.5 
Rosa spp. 34 2.4 
Aster engelmonnii 28 6.2 
Amelonchier alnifolio 28 2.6 
Smilacino spp. 28 2. l 
Osmorhiza chi lensis 28 l. 2 
Delphinium spp. (tall) 25 14.4 
Mertensia spp. 25 11. 2 
Stipe columbiona 25 2.5 
Aster spp. (other) 25 1.5 
Berberis repens 25 l. 2 

1/ Based on occurrence on 100' x 50' macroplots. 
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c. Ecotonal Aspen. In peripheral areas of the main body of aspen as it extends 
from southeastern Idaho and western Wyoming through central Utah, the typical 
understory vegetation of the aspen community takes on many of the characteristics 
of the adjacent plant C.)mmunities. In certain areas where aspen appears to be in­
vading adjacent communities, the more shade tolerant species form the understory 
vegetation of the aspen type. For example, in the LaSal Mountains where aspen 
is invading the Festuca thurberi community, there is a gradual change in understory 
vegetation from the edge to the center of the aspen stand. On the outer edge, 
Festuca thurberi and most of its associates are found. As the center of the stand 
is approached, shade tolerant species such as Carex geyeri dominate . 

On the Paunsagunt Plateau, Muhlenbergia montana and other open grassland plants 
make up the aspen understory. In aspen stands on the east end of the Uinta Moun­
tains, species from the sage-grass type are found in the understory. These peripheral 
areas of the aspen zone have not been studied sufficiently to be fully characterized. 

3. Site Potential for Herbage Production. Estimates of herbage yield potentials 
wi 11 be guided by the general relationships shown in Exhibit 34. 2 - 2 unti I ·more soi Is 
are classified and recognized. The yield estimates should be modified wherever local 
conditions or field experience indicates that adjustments are in order. 

Results from preliminary studies indicate that a relationship exists between herbage yield 
(in good or excellent condition) and certain soil properties. These properties are (1) 
degree of internal soil drainage, (2) thickness of the dark-colored surface horizons, 
(3) subsoil texture, and (4) subsoil pH. The first three of these directly affect the 
capacity of a soi I to retain moisture for plant growth. The thickness of the dark-colored 
surface horizons may additionally be an index of nutrient levels. Subsoil reaction might 
be related to either nutrient uptake or to differences in tolerances of the native plant 
species. 

a. Soi I Drainage. Imperfectly drained soi Is are wet for significant periods 
during the growing season, especially in the subsoils. Field evidences of imperfect 
drainage are the presen-ce of a water table or seepage within about 60 inches of the 
surface or color mottling in the subsoil. Color mottles (splotches) are usually bright 
and include the red and yellow hues. 

b. Thickness of the Surface Soil. Most of the surface soils of the aspen exhibit 
similar characteristics. Common textures are loams or silt loams, the structure is 
granular, organic matter content is relative high, and they are slightly acid. In­
variably, the surface horizons have qualities that are highly favorable for the pro­
duction of herbage. The most significant variable regarding the surface soil seems 
to be its thickness. The surface layer on the aspen sites is readily recognized by its 
dark color and, technically, it includes the A1 and A3 horizons (if the latter is 
present). · 

April 1970 
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c. Subsoil Texture. The moisture holding capacity of the subsoil can be ap­
praised indirectly from texture. Herbage yield differences have been related to 
three significant textural groups (1) fine (the clays and silty clays), (2) medium 
(the silty clay loams, clay loams, silt loams, loams, and sandy loams), and (3) 
coarse (the loamy sands and sands). 

d. Subsoil Reaction. The pH of subsoil also appears to be significant in in-

fluencing herbage yields. As a group, the moderately acid, slightly acid, 
neutral, and slightly alkaline soils, are commonly associated with the higher 
yields, whereas lower yields are typically associated with the strongly acid 
(pH 5.5 or lower) soils. 

No great differences in herbage yields in the aspen range type are believed due to 
climatic variations. Some differences may exist but, based on general observations 
over the past decade, they appear to be minor. 

4. Indicators of Condition and Trend. 

a. Plant Composition. It has been stated before in these standards that 
aspen understory consists of a large number of species, none of which show any 
marked degree of dominance. Under grazing use, and particularly where it 
has been excessive, there is a marked change in the species composition. 
There are several earmarks of condition deterioration. Composition may have a 
tendency to go towards species of lower desirabi I ity such as Rudbeckia and annuals, 
or it may go towards fewer species. Deteriorated range is often characterized by 
the dominance of one or two species or a predominance of grass or shrubs. 

Species that tend to increase under grazing are Rudbeckia occidental is, Senecio 
serra, Polemonium foliosissimum, Achi I lea lanulosa, Agropyron trachycaulum, 
s;:;;;us marginatus, Elymus glaucus, and Mertensia. On many heavily grazed areas, 
Mertensiaforms nearly pure stands. On rcmges deteriorated in very poor condition, 
annuals such as Collomia linearis, Galium bifolium, Nemophila breviflora, and 
Madia glomerata may constitute the bulk of the understory. 

The general species lists in Chapter 41.4 were developed and adjusted to fit field 
site studies which will reflect the proper percent of species in a composition rating. 
The "Guide for Rating Vegetal Condition" and 'Composition Triangle" Exhibits 41-J 
and 41-J 1, form the final basis for vegetation condition classification. 

Condition may or may not be reflected in production. Ranges in poor or fair con­
dition often produce more total herbage than those in good or excellent condition. 
However, species composition would be vastly different and the percentage of 
desirables would be lower. 

Forest Service Handbook, R-4 Apri I 1970 
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5. Management to Maintain or Restore Desirable Condition of Aspen Ranges. 
Three ob jectives must be kept in mi nd in th e manageme nt of aspen range; (1 ) mainte­
nance of a healthy aspen stand which includes adequate provision for restocking ofter 
timber harvest, (2) management of the understory vegetation to maintain or restore 
an optimum production and variety of palatable forage for livestock and game, and 
(3) maintenance of productive capacity of the soil resource. 

a. Management for Maintenance of Heal thy Aspen Stand. "Guide Ii nes 
for Coordination of Uses in .Aspen Stands" makes provisions for coordinating range 
use with other uses. It states, "suitable areas for livestock grazing will be man­
aged at proper stocking rates to maintain a satisfactory aspen cover, as determined 
by range analysis, except as indicated in other management guidelines. 11 The 
principal effects of grazing on aspen are the prevention of aspen regeneration 
and the trampling of the soil within the aspen stand. 

"Guidelines for Coordinated Uses in Aspen Areas, '' developed for the Region, 
includes some ground rules for restocking cutover aspen areas. Cattle will graze 
aspen shoots to a height of 55-60 inches; sheep, up to 42 inches . . If the average 
annual aspen shoot growth increment is 15 inches, protection from sheep grazing 
would be re;:iuired for three years, and from cattle grazing for four or five years 
to prevent serious damage to reproduction . 

Heavy grazing use wi 11 suppress aspen reproduction, yet moderate use may be 
beneficial in controlling a part of the sucker growth. However, where other 
browse plants are scarce, particularly on predominantly grass range, all foraging 
animals may make destructive use of aspen reproduction, even with light grazing 
use. 

Graham( 1963), in discussing deer use in the Lake States, says ".Aspen recovers 
almost immediately from browsing without bad effects. 11 He further states, "When 
a sucker is nipped off, the first bud below the break almost always sends up a 
single shoot to take the lead." Such browsing may result in some increase in 
lateral branching. 

Regardless of what requirements are necessary, it is to the interest of the range 
manager as wel I as to the timber manager to restock the stand. Grazing use 
should be so administered that no permanent damage is inflicted on the stand . 
.Aspen ranges in deteriorated condition usually still have their soil cover and 
are much easier, than most ranges, to restore to high forage production and 
good condition. 

Trampling damage by livestock to aspen stands is not too clearly understood. It 
is known, however, that an aspen stand dies out and is not replaced on areas 
where livestock cqncentrate. It is felt that rotational grazing, under moderate 
intensity, will minimize trampling damage. 

Forest Service Handbook, R-4 April 1970 
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b. Ma nagemen t of Understory Vege ta tion. The key to proper use of aspen range 
is genera ll y tied to the condi tion of vege hJtion in the aspen openings because live­
stock prefer these areas. However, where aspen is found in small clumps in a broad 
expanse of grass, moderate use of the surrounding types may result in excessive use 
of the understory vegetation and the aspen trees , 

In planning proper grazing, the situation on the most critical sites must be given prece­
dent in judging rates of proper use. In other words, the areas that are damaged first 
must be used as the criteria for judging proper use of the entire unit. 

The rote of use will depend, to a large extent, upon the grazing system used. Under 
either a rotation grazing or season-long grazing system, utilization of the key species 
should not exceed 50 percent. This rote should be reduced on ranges in the fair and 
poor condition classes. 

Where rest-rotation grazing is practiced, heavier use can be allowed if a satisfactory 
vegetation-soil complex can be maintained on ranges in good to excellent condition, 
or where an upward trend can be obtained on ranges in fair to poor condition. 

.Apri I 1970 
Amendment No. 5 
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CHAPTER 40 

SITE AND OCULAR ANALYSIS 

*-Site analysis and ocular analysis writeups are used as a basis for condition classifi­
cation and as a check on suitability . Writeups will be made of all suitable types. 
In addition, types that appear to be unsuitable will be analyzed where it is necessary 
to correlate livestock and other resource uses or where condition determination is 
basic in determining suitability. At least one out of five classifications must be 
supported by a site analysis transect (form R4-2200-13). The remainder can be 
sampled ocularly (form R4-2200-l0). Where the technician feels that a larger per­
centage of weight estimates is needed, he may increase the number of site analysis 
transects. However, he should not increase the proportion of ocular analysis. 

Each writeup (both site and ocular) will be identified in its proper type classification 
on the aerial photograph by entering in red ink the writeup number from form R4-2200-
l3 or R4-2200-l0. Location of all site analysis transects will also be plotted in red 
ink on the photographs. Writeup numbers will identify the examiner by the first 
letter of his last name followed by the transect number; examples, J-1, J-2. Start 
a new set of numbers for each allotment. 

Each site analysis and ocular analysis writeup will be supported by a documentation 
of the indicators used to determine the apparent trend of vegetation and soi I for the 
type. Form R4-2200-25 may be used for this purpose. (See Exhibit 41-M.) 

41 - SITE ANALYSIS 

Site analysis is a plot-by-plot check of vegetation and cover on an area based on a 
combination of measurements and estimates. At the beginning of this phase of the 
work, the examiner should "set his sights" by running a series of site analysis transects 
in several different vegetation types to be analyzed on the allotment. Following 
these preliminary runs, he will proceed through the allotment making a site analysis 
in at least every fifth classification. Measurable factors will include plant composi­
tion, forage production, percent vegetal and litter cover, bare ground, and soi I 
erosion. Soil profile characteristics and substratum material will also be determined 
as we 11 as an estimate of potentia I production. This information wi 11 be recorded on 
form R4-2200-l3, Site Analysis. See Exhibit 41-A for equipment needs.-* 

Forest Service Handbook, R-4 * -March 1969 
Amendment No. 4-* 



1.--11. I 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-41. l - Laying Out the Transect. 

l. Size of Plots. Plot size should be gauged to fit the type of vegetation. 
Circular plots of .96, 1.92, 4.8, or 9.6 square feet area may be used. One of the 
smaller plot sizes should be used on the meadows and grasslands, while larger size 
plots will be necessary where individual plants are large and clumpy or the vegeta­
tion is sparse. The most efficient size plot should be used. Consider the time ele­
ment as well as degree of accuracy. Studies in Montana found that a 2-square-foot 
circular plot was the most efficient for estimating herbage production in bunchgrass 
ranges (Ecology 44(4), p. 758). 

2. Plot Interval. This will depend on the size of the type being sampled and 
the number of plots. First, decide on a direction of travel to be followed. Next, 
determine the approximate distance across the type from the aerial photos. Then 
s.electa plot interval that will space the plots completely across the type. An inter­
va I of one or two chains wi 11 be adequate on most types where 30 plots are used. 
A plot interval of less than a chain may be necessary on small meadows. If 30 plots 
are to be used, an acceptable alternative is to arrange the transect in three 10-plot 
groups situated at different levels or areas on the site being sampled. 

3. Number of Plots. To estimate forage production and percent Desirables, 
Intermediates, and Least Desirables, the following number of plots should be used. , 
For the .96 and 1.92 square-foot sizes, 30 plots should be used per transect, except 
in uniform meadows where 10 plots will be sufficient. For 4.8 or 9.6 square-foot sizes 
generally 10 plots should be used per transect, except in very sparse or clumpy 
vegetation where 20 plots will be used. 

4. Selecting Plots. Locate plots along a transect line by pacing or measuring. 

a. Pacing. Pace along a line towards some selected object in the foreground. 
As the plot site is approached, keep eyes on the guide object to avoid bias in 
selecting plot location. Place the "plot ring" directly in front of toe at com­
pletion of the last pace. 

b. Measuring. In areas of heavy brush, measure the plot interval and remain 
on compass or tape Ii ne. 

41 . 2 - Instructions for Recording lnformati on on Site Ana I ysi s, Form R4-2200-l 3. 
(See example, Exhibit 41-B.) 

41.21 - Sampling Herbage Production. Through a combination of weighing and esti­
mating, the weight of herbage (in grams) both remaining and consumed is determined 
for each species within each plot. Names of species occurring in the plots are listed 
by appropriate symbol printed in capital letters.-* 
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*-1. Vegetation to Include in Plot. All portions of the plants within the plot 
and the overhanging portion of outside plants which fall within the plot are con­
sidered in the determination. Portions of plants that extend outside the plot are 
not considered. (See Exhibit 41-C.) Record all current growth of browse plants 
which falls within the plot and is available to grazing animals. 

2. Developing Weight Units. Portions of various plants will be weighed to 
develop weight units. Knowing the relative weight of each plant part is essential 
in estimating amount of forage removed. Some of the most usable weight units are 
stems, sma 11 plants, leaves, and weight per square inch base I area. Relation of 
leaf weight to stem weight aids in estimating. Ten to 20 similar plants or plant 
parts such as individual leaves or leaf clusters can be weighed together and the 
average weight developed. Weight estimates between 1/2 gram and 1 gram wi 11 
be recorded as a gram; weight estimates less than 1/2 gram wi II be recorded as a 
trace. Traces will not be added in figuring total production of a transect. 

3. Herbage Left and Herbage Consumed. Herbage production is the sum of 
plant material removed and that remaining. Weigh or estimate the -:Veight in grams 
of the remaining portions of each species in the plot. Estimate the weight in grams 
of the amount of each forage plant consumed by grazing animals. Compare grazed 
with ungrazed plants to develop proficiency in estimating. Record the sum of 
these two weights in the space provided on the form. 

4. Total Herbage Sample. The "Total" column is the sum of the ten-plot 
yield estimates (remaining and consumed) in grams. Where more than 10 plots are 
run on a site, form R4-2200-13 need not be completed beyond the "Total" column. 
The rest of the computations will be done on summary form R4-2200-14. 

5. Dry Weight Percent. An estimate of dry weight content in percent will be 
recorded for each species. The guides on the back of form R4-2200-13 may be used. 
However, the dry weight tables in Exhibit 41-D will give a higher degree of accuracy. 
Where more guidance is needed, make actual dry weight determination by collecting 
and air drying samples of the species. 

41 . 22 - Overstory Vegeta I Cover. 

1. Tree Overstory. Estimate the percent overstory of trees on each plot. 

2. Shrub Overstory. Estimate the percent overstory of the shrubs within each 
plot. 

3. Herbaceous Crown Cover. This determination is for tall forb communities . 
The examiner will l~ok straight down on the plot and estimate the percent of the plot 
which is covered by undisturbed vegetation. This determination should not be made 
after an area has received more than light grazing.-* 
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*-41.23 - Ground Cover Determination. Percentage of bore ground, pavement, rock, 
vegetation, and litter is determined in one operation. Each is shown as a percentage 
of the area within the plot. The total must equal 100 percent. These determinations 
are made by ocular estimates aided by a circular hoop 1/10 the size of the plot being 
used. Normally, estimates of ground cover items will be rounded to the nearest 
5 percent. 

1. Bare Ground. Exposed soil within the plot is classified as bare ground. The 
amount of bare ground will be expressed in terms of percentage of total plot area. 
Soil and rock particles less than 1/8 inch in diameter will be classed as soil, except 
in granitic soils where particles up to 1/4 inch in diameter will be considered as soil. 

2. Pavement (1/8" - 3/4" diam.). Stone fragments of 3/4-inch diameter or less 
are generally ineffective in protecting the soil surface from erosive forces. Consequently, 
the percentage in this category wi 11 not be considered as ground cover. An exception to 
this is where fragments of this size form a mat of effective cover. In this latter case, 
percentages in this category will be tallied as ground cover. 

3. Rock and Pavement (Larger than 3/4" diam.). Stone fragments and rock 
larger than 3/4-inch diameter generally provide protection to the soil surface beneath 
them and wi 11 be considered a part of the natura I ground cover. 

4. Vegetation. In most cases, only the basal area of herbaceous plants will be 
considered in determining ground cover. Exceptions are mat-forming plants such as 
Antennaria, Phlox, Si lene, moss and lichens. In such cases the entire plant wi 11 be 
counted. Only the basal area of rosette plants such as Taraxacum and Agoseris wi 11 
be counted as ground cover. Vegetation and litter may be recorded as a single 
combined entry if so desired. 

5. Litter. Litter will be classed as ground cover, but will be considered complete 
cover only when no bare soil is showing. If bare soil is showing through litter, the litter 
will be given its proportionate value in ground cover determination. Litter cover will be 
based on past years' accumulation and not on current material. Litter must be in contact 
with the ground to be effective as ground cover. 

41.24 - Dropping Counts and Use Intensity Determinations. 

1. Dropping Counts. Use intensity wi 11 be based upon chip and pellet group counts. 
Depending upon the amount of use that has been made at time of study, it may be desir­
able to base this data on the previous years' droppings. Chip and pellet group information 
can be obtained by using the following types of plots.-* 
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*~. Circular Plots. These plots have a radius of 11.7feetand an area 
of 1/100 acre. They should have the same center as the vegetal plots of 
the analysis transect. The circular plot is well adapted for use with the 
weight estimate site analysis plots. 

b. Strip Plots. Strips 6. 6 feet wide and one chain long make a 
1/l00th-acre plot. These strip plots can be run very rapidly. A tally 
register and 6-foot tape or carpenter rule increase the accuracy and speed 
of the procedure. Converting factors for chips and pellet groups are found 
on the back of form R4-2200-13. (See example, Exhibit 41-8.) 

41. 25--1 

2. Use Intensity Determinations. In the space provided on the lower back 
of the form, calculate days use per acre for each class of animal involved. 
Formulas for converting dropping counts to days of use are also found on the back 
of the form. 

41. 25 - Soi I and Erosion Data. Soi I and erosion data are gathered to determine 
the hydrologic condition of the site and its potential for runoff and erosion, and 
as an index to the productive potential of the site. This data is placed on the 
back of form R4-2200-13. (See example, Exhibit 41-B.) 

l. Soil. Soil data will include texture, thickness of surface and subsoils, 
pH, coarse fragment content, substratum material, and effective rooting depth 
of plants. 

a. Textural Classes. Sand, sandy loam, loam, si It loam, clay loam, 
and clay will be used. See Exhibit 41-E, for descriptions of these soil 
texture c I asses. 

b. Thickness. Although undulations occur in most horizon boundaries, 
the average thickness of the surface horizon or horizons wi 11 be recorded to 
the nearest inch. Many of the thicker subsoils may not be fully examined; 
for these instances record the thickness observed and add a plus sign to the 
figure (example, 15"+). Be sure to record thickness and not depth. 

c. pH. Record the soil reaction in terms of pH to the nearest 0.5 unit. 

d. Percent Coarse Fragment Content by Volume. The amount of coarse 
fragments in the soi I profile have a direct effect upon the effective rooting 
volume and moisture holding capacity of a soi I . As coarse fragments increase 
in volume, the rooting and moisture holding capabilities are reduced 
proportionately.-* 

Forest Service Handbook, R-4 *-March 1969 
Amendment No. 4-* 



41.25--2 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Coarse fragments include both gravel and stone. Gravel is defined as fragments 
ranging from about . l inch up to 3.0 inches in diameter; stones are fragments 
3.0 inches and greater in diameter. 

Estimate to the nearest 10 percent, the total volume occupied by gravel and stone. 
Make separate estimates for the surface and subsurface portions of the soil profile. 

e. Substratum Material. Record type of underlying rock and/ or soil material 
and its character. Examples include impermeable shale bedrock; permeable lime­
stone formation; well-weathered, massive granite; very stony, sandy morainal 
material; dense caliche layer; highly fractwed quartzite; gravel beds; and stone 
and medium-textured soi I mixture, very strongly acid. If not observed, indicate 
the assumed or apparent materials. (See Exhibit 41-F for a list of common rocks.) 

f. Effective Rooting Depth. As observed in the big sagebrush and grass types, 
the effective rooting depth is measured to that line or relatively narrow zone of 
demarkation which falls between those upper horizons in which roots are present in 
abundant, plentiful, or few numbers; and the lower horizons in which the roots are 
absent or present in very few numbers. The effective rooting zone usually coincides 
with a distinct change in character of horizons such as abruptly encountering a bed­
rock, hardpan, or gravel formation; changing from relatively low stone content to 
relatively high stone content; a pronounced change in soil reaction; or lithologic 
discontinuities within the mantle. 

2. Erosion Patterns. To eliminate the use of interpretive classes such as slight, 
moderate, or severe, an estimate of the apparent surface soil losses and the general 
extent of gullying is recorded. Additional information about the erosion patterns, trends 
in stability, or significance of wind erosion, may be recorded in the remarks. 

Indicators of erosion are: 

a. Soi I remnants 
b. Erosion pavement 
c. Lichen lines on rocks 
d. Active gullies 
e. Wind-scoured depressions 
f. Aeolian deposits 
g . Alluvial deposits 
h. Exposed plant roots 

3. Inherent Erosion Hazard. Information needed to make the soi I erodibi I ity 
appraisals is shown in Exhibit 41-G. In this study, the inherent erosion hazard will 
be considered to be mainly a function of soil erodibility and slope gradient. The 
following slope groups will tentatively represent five classes of topographic hazard:-* 
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*- 0 - 4% I 
5 - 29% II 

30 - 49% 111 
50 - 67% IV 
66%+ V 

4. Soil Disturbance. Trampling by livestock or big game results in soil dis-
turbance, which is characterized by both soil displacement and compaction. Soil 
displacement is a factor of concern on light or loose soi Is, particularly on slopes. 
Compaction i; common on heavier soils and on level areas . Both can be damaging . 

a. Soil Displacement. Trampling activity on the sandier soils will result 
in displacement rather than compaction. The effects are most pronounced 
under dry conditions when considerable amounts of soi I may be "walked" 
downslope in this manner. Soil displacement will be judged as being either 
none, light, moderate, or heavy and wi 11 be recorded on the back of the 
form. The rating will be based on the total area affected. 

None 
Light 
Moderate 
Heavy 

less than 1 percent 
l to l0percent 
11 to 30 percent 
over 30 percent 

b. Soil Compaction. The commonly used measure of compaction is bulk 
density. Without laboratory determinations, compaction is often difficult to 
appraise--especially in the initial stages. Increased density of the immediate 
surface layers wi 11 be appraised in range analysis by carefu I visua I examine -
tion of the structure and examination of the consistence . The surface structure 
and consistence of soils in grazed areas will be compared to the structure and 
consistence of similar sites and soils of adjacent protected areas. Soil com­
paction will be judged as being either none, light, moderate, or heavy. 

41.26 - Cover Dispersion. Page 29 of Agricultural Handbook No. 19, Ellison and 
Croft, states, "A characteristic of normal cover is a high degree of dispersion, which, 
for effective soil protection is as important as a large amount of cover." 

A measure of dispersion (d ispersion rating) is obtained by calculating the spread in 
percentage of bare ground between the second highest and second lowest plots on 
each ten-plot transect. The second highest and second lowest plots are used in order 
to eliminate the extremes from the sample. However, if two or more plots show the 
same low or high reading, then these plots are used in calculating the dispersion 
rating, rather than the second highest and second lowest plots. For example, if two 
plots on a transect show 10 percent bare ground and two show 90 percent and rhese 
are the low and high readings, then these plots are used in computing the dispersion-* 
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* -rating rather than the second lowest and second highest plots. For transects wi' 
more than ten plots, a rating is calculated for each 10-plot group and the results 
a veraged to give an overall rating . 

21.27 - Composition and Desirability Ratings. The following calculations for 10-plot 
transects are performed on form R4-2200-13; calculations for transects with more than 
ten plots are performed on form R4-2200-14. 

1. G reen Weight Herbage Production. Green weight production is converted 
from grams per transect to pounds per acre us ing the appropriate formula printed on 
the back of form R4-2200-l:1. Choice of formula varies with the size and number 
of plots involved. 

2. Dry Weight Herbage Produc tion. Convert green weight to dry weight. This 
is done by multip lying the pounds green weight production per acre times the percent 
dry weight content expressed as a decimal. The result is pounds dry weight produc­
tion per acre. 

3. Percent Composition. Percent composition is determined on a dry weight 
basis. Divide the total dry weight of each species by the total dry weight production 
of all species on the transect, times 100, to get percent composition of each species. 

4. Desirab ili ty Rating. Desirability rating of the species will be based on the 
appropriate species list. (See Exhibits 41-H and 41-1). These will be designated as 
follows: "D" (Desirables), 11 1" (Intermediates), "L" (Least Desirables). Percent 
composition of each species will be recorded in the proper desirability rating column 
on the form. Where the desirability rating is split for a given species, show the shore 
of each rating thus; e.g., "D" - 5%, "I" - 13%. Total the columns for percentage of 
Desirables, Intermediates, and Least Desirables. 

41.28 - Rating Condition and Apparent Trend. 

1. Condition Rating. Condition based on vegetation and soil stability ratings 
will be recorded on form R4-2200-13. Ec -:h will be based on 100 points. 

a. Vegetation Condition Roting . Vegetation condition will be based on 
composition, vigor, and cover; th e latter two are reflected in production. The 
composition rating and production roting will be added to give the vegetation 
condition rating, composition receiving a maximum of 60 points and production 
a maximum of 40 points . -* 
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*-(1) Composition. The composition roting is governed by the per­
centage of "Desirable," "Intermediate," and "Least Desirable'' species 
occurring in the stand. The rating is determined from the "Guide for 
Rating Vegetal Condition," Part A, ( see Exhibits 41-J and 41-Jl). 

(2) Production Rating. Part B of the "Guide for Rating Vegetal 
Condition," will be used to determine the production rating for the site. 
Only "Desi rabies" and "Intermediates" wi 11 be used in making this de­
termination (see Exhibits 41-J and 41-J l). 

b. Soil Condition Rating. Soil condition rating will be based on a com­
bination of the "ground cover index" and "current erosion index;' each re­
ceiving a maximum of 50 points. The ratings of the two will be added to give 
the soil condition rating. 

(1) Ground Cover Index. The ground cover index is based on the 
amount of ground cover and the dispersion rating. If the dispersion 
rating for a site is below that shown in the ground cover index for the 
site, the ground cover index rating will be reduced five points for each 
dispersion rating below that indicated in the appropriate ground cover 
index. Use Part I of "Guide for Rating Soil Condition" to classify ground 
cover index. The ground cover index is not adjusted if the dispersion 
rating is above that shown in the ground cover index for the site (see 
Exhibits 41-K or 41-L). 

(2) Current Erosion Index. Classify current erosion index on the 
basis of Part II of the appropriate "Guide for Ratina Soil Condition" 
(current soil erosion). (See Exhibits 41-K or 41-L.) 

2. Apparent Trend. Apparent trend in soil stability and vegetation will be 
determined separately for each area on which site analyses are made. The following 
symbols wi 11 be used to denote apparent trend: f up; ..1, down; ~ not apparent. 
An example of an apparent trend rating for a definite classification follows: 

65~ 
SI 45 ,j.. =Suitable grassland range in good vegetal condition with no apparent 

trend. Soil stability fair with a downward trend. 

Trend will be determined from trend transects when they are available. Apparent 
trend will be judged using the ''Apparent Trend Guides." (See Exhibit41-M and 
the discussion in Chapter 30 for further information.) 

3. Classification of Browse. As a means of correlating livestock and game 
range analysis, the important browse species from the game management standpoint-* 
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*-will be classified as to condition and apparent trend. This determination is in 
addition to the range analysis condition classification. For details of browse 
classification, see Chapter 90, Section 93.3. 

4. Production Estimates. 

a. Production of 11 D 11 and 11 111 Plants. This is a calculation of forage 
production based only upon 11 Desirable 11 and 11 lntermediate 11 plants. It is 
accomplished by adding the percentage of ''Desirable'' and "Intermediate" 
plants in the composition and multiplying this sum by the total dry weight 
production per acre. 

b. Estimated Potential Production. Record your estima>' of potential 
dry weight production for the site. Base estimate upon relic _.rea information, 
condition standards for comparable sites, or production studies from compa­
rable range in good condition including seedings. (See the appropriate 
condition standard in Chapter 30.) 

41 .. 29 - Reasons for Suitability Classification. The examiner must specify his 
reasons for all unsuitable -used ·classifications and for those suitable classifications 
which raised a question in the examiner's mind. Reasons need not be stated for 
classification of obviously suitable types. Document reasons on the back of the 
writeup sheet. 

Reasons for a suitability classification may summarize and refer to inventory data 
found elsewhere on the writeup form. Examples of this type of information include 
such characteristics as inherent erosion hazards, use intensities, slopes, and soil 
disturbance. Reasons may also relate to evaluation of things observed on the site 
but not specifically recorded as inventory data. These reasons could include such 
things as (1) relationship of slope and slope length to water location,(2) distribu­
tional habits of the livestock, (3) site potentials, and (4) multiple use coordinations. 

The stated reasons may refer to items in locally developed suitability criteria pro­
vided the basis for such criteria are well supported and documented. 

Generally, reasons for a suitability classification are based on characteristics 
inherent to the site being studied and/or to adjoining sites whose use is 
interrelated. -* 
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*-41.3 - Si te Ana lysis Summary, Form R4-2200-14 . Where more than 10 plots ore 
taken on a site, the information wi 11 be summariz ed on form R4-2200-14 (see 
Exhibit 41- N). 

41 .3 

1. Transferring Dato From the Site Analysis Forms. Data from the "Species," 
"% Dry Wt.," and "Total" columns of form R4-2200-13 will be transferred to the 
summary form. There is room for summarizing the data from a maximum of three 
site analysis forms. Total all data in the column headed "Total." 

2. Green Weight Herbage Production. (See Section 41.27.) Formulas for 
converting grams per transect to pounds per acre are printed on the backs of both 
form R4-2200-13 and R4-2200-14. 

3. Completion of Summary Form. The rest of the computation will follow 
the some procedure described for form R4-2200-13. (See Sections 41.27, 41.28, 
and 41.29.) Where more than one site analysis (form R4-2200-13} is run, the data 
on the back of the form need only be completed on the summary form or on one of 
the site analysis forms.-* 
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*-41.4 - List of Exhibits. 

Exhibit 
Number 

41-A 

41-B 

41-C 

Name of Exhibit 

Equipment Required to Make Site and Ocular Analysis 

Site Analysis, form R4-2200-13 

Crown Cover and Ground Cover 11 lustrations 

41-D Dry Weight Conversion Jbles 

41-E Soil Texture Classes 

41-F List of Common Rocks 

41-G Soil Erodibility Appraisals 

41-H Species List (General) 

41-1 Species List (Alpine) 

41-J Guide for Rating Vegetal Condition 

41-Jl Graphic Guide for Rating Vegetal Condition 

41-K Guide for Rating Soi I Condition - Parts I and 11 

41-L Guide for Rating Soil Condition (Alpine) - Parts I and II 

41-M Apparent Trend 

41-N Site Ana I ysi s Summary, form R4-2200-14-* 
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* -exhibit 41 - A 

EQUIPMENT REQUIRED TO MAKE SITE AND OCULAR ANALYSIS 

1. Hoops for use in defining circular plots of desired size. 

a. Circumference of the various sizes of hoops 
lf,J 

.96 sq. ft. = 41. 7 inches - YI~ 

1/lOth guide or .096 sq. ft. = 13.2 inches 

1.92 sq. ft. = 59.0 inches -
1/lOth guide or .192 sq. ft. = 18.6 inches 

4.8 sq. ft. = 93.2 inches -
1/lOth guide or .48 sq. ft. = 29.5 inches 

9.6 sq. ft. = 131.8 inches 

41.4--2 

b. Material - No. 9 telephone wire w/No. 9 copper clad steel ccnnected with a nico-
press sleeve. Surplus control cable from aeroplanes is also excellent material. 

2. Oxwall 200-gram spring balances with 2-gram graduation. 

3. Six by ten-inch cloth sack or small plastic bag. 

4. One hundred-foot tape and "Jake Staff" are needed where browse cover 1s being 
studied. 

5. Letter-size tatum holder, clipboard, or aluminum holder. 

6. Forms R4-2200-13 (Site Analysis), R4-2200-14 (Site Analysis Summary), R4-2200-10 
( Ocular Analysis) . 

7. An 11.7-foot cord with a spike tied on one end for measuring 1/100-acre plots. 

8. Pocketknife or shears for clipping vegetation. 

9. A six-foot tape or carpenter rule. 

10. Pocket stereoscope, 

11. Aerial photos with frosted overlays attached. 

12. Shovel 

13. pH kit. 

14. Plastic squirt bottle.-* 
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/1./1) 

I, 111 

IS ac 

3S' IS-

Io 
IS 

8 

7D 
b 

2S' 1/J 

910 'TZD 

/!>() {?(> 

20 20 

JD 
ZS 2D 

1./S i,I) 

I 2 

qsoo 
OMIT IF SUMMARY FORM IS USED 

"GREEN DRY 
DE51M8ILl1Y 

8 Q 10 TOTA\ wr / A C WT / AC COMP 
M Ii G 

0 I L ., ..y 3 -',/R -1/9 :21/ I I 

/() /$' s 78 78 3i:, 2 2. 
.y .y 2 -r 

.Yo .Ye 2.(> I I 
1!. 2 I -r 

7() 'f /1)1) 507 St>'l ISZ. 9 s ', 

10 200 2. 00 ,o 'I 'I 
h, I lo I lo s- T 

" '-19 '-/'I IS I I 
u, .y IS 97 97 !2'1 2. 2. 

3 3 I r ,8 /_fl i?.O I I 
I 'I I '( 'I T 

I:, SI SI IS I I 

3 8 11 2. r 
15 I, 15" '-' &I IS I I 

oy'(> rl"' g" 21, 2 2. 
T ...,. r 

'" &. 2 r 
3 3 I -r 

70 7b 21 I I 

' (p I r ,c .s- 2S' I St- l~b s. 3 3 

130 13D bS Jf '{ 

&.oo 60 'JOA 1210 32"30 / I "3 O 67 10 IS- J../2 

',19'-3 'f'N,3 /709 xx;,cx 23 30 'i7 
CONDITION RATING 

gs 2S "() ,r3 COMPOSITION RATING J'I 

PRODUCTION RATING 20 
1s 7t> 3.f '-12. FORAGE CONDITION RATING _13 

GROUND cove~ INDEX 20 

I CURRENT EROSION INDEX u 
IS JI) 2s 18 SO IL CONDITION RA TING 53 
So 20 "" 3q APPA RENT TREND VEG ~ SOIL __L 

BROWSE C.ONDl1I0N G 

'-I " 2. 3"! A PPA RENT f REND -D& I PRODUCTION 9 Ob LBS PER ACRE [DRY WT I 

LBS PER ACRE !DRY WT 1-* EST POfENTIAL PROD FOR SITE I 800 
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* ..SOIL SURFACE TEXTURE ___ -=5'--'-i-'--i-'--+_ .c:;L..=o--=accm-'--'-_________ _ THICKNESS 6' " pH_-=•--·_O ___ _ 

SUBSOIL TEX TU RE ---------'5=-t'-o'-'-'"'"''f'--..,C""/-".,a.,lJr---L--o=" -""-'------ - --
,, 

THICKNESS 2 :Z. -+ pH __ 7_,0 ___ _ 

'., COURSE FRAGMENT ::ON TENT BY VOLUME, SURFACE C> SUBSURFACE ____ ,<f--'----"Oc.._ _____ _ 

SUBSTRATUM MATERIAL Co fc,' c Sand ,s/.,..,, I: • EFFECTIVE ROOTING DEPTH -----=2c.._9_'_' _______ _ 

REMARKS 9.,,.+,;,,1 z.,,.,.,. ~ .. d.s ~.,,-le .. b,... .. e./-l:1. 

EROSION PA.HERN SURFACE LOSSES AVERAGE __ .c::2.'--_INCHES OVER _ ___,3"-t> __ o/. OF THE AREA 

GULLIES TOTAL APPROXIMATELY _______ FEET IN LENGTH AND AVERAGE ABOUT _____ FEET DEEP 

REMARKS ev;,A.,,,. c., o.f sl.,.,.f ~ro,;11,.,. ovf'r l/3 o-f I.pr: . ,, 
INHERENT EROSION HAZARD, DETACHABILITY RATING __ _.7.___ SURFACE COVERED WITH ROCK FRAGMENTS '/, INCH OR GREATER 

IN DIAMETER ---~0.__ __ %; ADJUSTED DETACHABILITY RATING -----~? ______________ _ 

PROFILE PERMEABILITY RATING 7 ; SOIL ERODIBILITY INDEX_~"l-''1.___, CLASS __ :PZ=:.-a'-----------
SLOPE ___ 3~S' ___ %; INHERENT EROSION HAZARD. CLASS _ __ ___,::riz:=c;;....-------------------

SOIL DISTURBANCE , COMPACTION _______ ..,_l'J:....:;o _n __ ec;;_ _______ (NONE. LIGHT, MODERATE, HEAVY) 

DISPLACEMENT L ,• I, t (NONE, LIGHT, MODE RA TE. HEAVY) 

COVER DISPERSION , UNIFORM ____ FAIRLY UNIFORM __ V ___ VARIABLE _____ HIGHLY VARIABLE ______ _ 

GROUND COVER PERCENT ______ S~~----------
GIVE REASONS FOR SUITABILITY CLASSIFICATION yi.;s ....... g i's suilol.le unJt,,. J,iJi,+ USC' ,.,,+ k>ould 4e 

s11sc('rl,'.,1,. lo i:-,-o,ri"on if 'i..-•u.r,,;I cover,·, o.llow,:d +o dr#u-io .. ofe. SJ. ... ld 4C' 
.,.,sled f'"'";oJico.lly +e allow /;+fl',.. acc.u.., .. lg1,·o., ~o ;,,., .. ,.se. 

. AIR-DRY CONTENT OF GREEN FORAGE 

GRASSES & SEDGES 

JUST BEFORE HEADING 

HEADED OUT 

AFTER BLOOM 

SEED MATURITY AND PAST 

FORBS 

VERY LUSH 

FLOWERING 

SEED TIME 

~ 

LUSH LEAVES iSNOWBERRY) 

FIBROUS LEAVES (OAK) & PURSHIA 

RABBITBRUSH & SAGEBRUSH 

ESTIMATED USE BASED ON DROPPINGS COUNT 

CONVERSION FACTORS, 

13 PELLET GROUPS PER SHEEP DAY 

12 CH IPS PER COW DAY 

PLOT SIZE 1 /I 00 ACRE 

A. 3.3 FT. ON EACH SIDE OF TRANSECT LINE 

OR 

B. SUPERIMPOSED CIRCULAR PLOT WITH 

AN 11.7 FT. RADIUS 

FORMULA FOR A 

25 30% 

35 40% 

45 50 % 

55 80% 

15 20% 

20 25% 

30 35 % 

30 40 % 

35 45 % 

40 60 % 

DROPPINGS PER TRANSECT X ~ = COW DAYS PER ACRE 
CHAINS PER TRANSECT 12 

FORMULA FOR B 

AVERAGE DROPPINGS PER PLOT X lOO = COW DAYS PER ACRE 
12 

*-March 1969 
Amendment No. 4-* 

FORMULA TO CONVERT GRAMS/TRANSECT TO # /ACRE 

PLOT NUMBER OF PLOTS 

SIZE 10 20 30 

96 Xl0 XS XI0/3 

1.92 XS XS/2 XS/3 

4 . 8 X2 DIRECT X2/3 

9 .6 DIRECT + 2 -+- 3 

COW DAYS PER ACRE _ ___________ _ 

SH EEP DAYS PER ACRE -------2= "'"-'-'-'-/ ____ _ 
GAME DAYS PER ACRE D ___________ _ 

M ______ ______ ,. 

Forest Service Handbook, R-4 
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* -Exhibit 41-C 

CROWN COVER AND GROUND COVER ILLUSTRATIONS 

Estimates include 
all portions of 
plants within the 
plot . The upright 
lines illustrate 
portions considered 
in the estimate. 

Fig. 2 Crown cover is estimated in percent of the plot for all shrubs. 

Fig. 3 Ground cover determination. 

Mat-forming 

Forest Service Handbook, R-4 

Plot as viewed 
from above. 

Based on basal area of most 
plants. The exception would 
be mat-forming such as Phlox , 
Silene, Antennaria and others. - * 

*-March 1969 
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* - Exhibit 41 - E 

SOIL TEXTURE CLASSES 

From Soil Survey Manual 
U.S.D.A. Handbook 18 

Sand: Sand is loose and single grained. The individual grains can be 
readily seen or felt. Squeezed in the hand when dry it will fall apart when 
the pressure is released. Squeezed when moist, it will form a cast, but will 
crumble when touched. 

Sandy loam: A sandy loam is a soil containing much sand but which 
has enough silt and clay to make it somewhat coherent. The individual sand 
grains can readily be seen and felt. Squeezed when dry, it will form a cast 
which will readily fall apart, but if squeezed when moist a cast can be formed 
that will bear careful handling without breaking. 

Loam: A loam is a soil having a relatively even mixture of different 
grades of sand and of silt and clay. It is mellow with a somewhat gritty feel, 
yet fairly smooth and slightly plastic. Squeezed when dry, it will form a 
cast that will bear careful handling, while the cast formed by squeezing the 
moist soil can be handled quite freely without breaking, 

Clay loam: A clay loam is a fine-textured soil which usually breaks 
into clods or lumps that are hard when dry. When the moist soil is pinched 
between the thumb and finger, it will form a thin "ribbon'' which will break 
readily, barely sustaining its own weight. The moist soil is plastic and will 
form a cast that will bear much handling. When kneaded in the hand, it 
does not crumble readily but tends to work into a heavy compact mass. 

Clay: A clay is a fine-textured soil that usually forms very hard lumps 
or clods when dry and is usually quite plastic and sticky when wet. When 
the moist soil is pinched out between the thumb and fingers it will form a 
long, flexible "ribbon". Some fine clays very high in colloids are friable and 
lack plasticity in all conditions of moisture.-* 

41.4--13 
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* Exhibit 41 -F 

LIST OF COMMON ROCKS 

1. Igneous - Rock solidified from molten lava. 

a. Granite - Predominantly light-colored, coarse-grained rock. 

b. Syenite - The same as above except it contains no quartz. 

c. Rhyolite and Trachite - Light-colored, very fine-grained rock. 

d. Diorite and Gabbro - A coarse-grained rock made up of a near even 
mixture of light and dark minerals. 

e. Dacite and Andesite - Same as "d" except the grain is very fine. 

f. Basalt - Generally fine-grained rock varying in color from medium 
to dark. 

g. Pyroxenite and Peridotite - Very dark, coarse-grained rock. 

h. Tuff - A light-colored and very light-weight rock. 

2. Sedimentary - From deposition by such agents as water, wind and 
organisms. 

a. Limestone - Light gray to black, generally fine-grained. 

b. Dolomite - Similar to limestone. 

c. Shale - Various colored, slaty to clay-like, soft. 

d. Sandstone - Generally gray, granular, very hard. 

e. Conglomerate - Large and small pebbles cemented together. 

3. Metamorphic - Formerly sedimentary or igneous but changed by pres­
sure, heat, or water. 

a. Gniess - Light to dark gray, fine to coarse-grained, banded. 

b. Quartzite - Similar to sandstone except that it breaks across the 
grain. 

c. Schist - Light to dark gray, made up of scaly layers. 

d. Slate - Dark, slaty. 

For further information, see Handbook on Soils ( 2512.5), pages 30-4 7. -* 

Forest Service Handbook, R-4 *-March 1969 
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* -Exhibit 41 - G 

SOIL ERODIBILITY APPRAISALS 

In order that the scope of study he thoroughly understood, we will first briefly con­
sider the primary factors that influence soil erosion by water. Outlined below are the four 
factors affecting erosion. 

I. Climate ( initial erosion energy) 

A. Storm frequency 
B. Storm intensity 
C. Storm duration 

II. Soil ( erodibility of the soil) 

A. Aggregate detachability - strength and size of the surface soil aggregates. 
B. Profile characteristics affecting the disposition of infiltrated water texture, 

depth, restricting layers, etc. 
C. Coarse fragments - surface gravel and stone. 

III. Topography ( erosiveness of the runoff) 

A. Runoff velocity - slope gradient, roughness 
B. Runoff quantity - slope length, slope shape 

IV. Effectiveness of the erosion retardants 

A. Detachment reducers - vegetation, litter, mulches 
B. Transport reducers - litter, mulches, trenches, pits, dams, barriers, etc. 

In this study the term "erosion hazard" will be reserved to encompass the overall ero­
sion hazard by water on a given site - the hazard resulting from the combined effects of 
climate, soils, topography, and vegetation. The term "inherent erosion hazard" includes 
the effects of climate, soils, and topography, but excludes the protective effects of 
vegetation. 

Soil erodibility is used to encompass only those characteristics and qualities of the soil 
that appear to be more or less controlling in providing stability or instability to a soil 
insofar as erosion by water is concerned. It is this factor of soils - the rating of soil 
erodibility - that is the principal concern of this study. 

It is well known that soils vary in their ability to resist erosion. Most of this resistance, or 
lack of resistance, seems to be related to: ( 1) The stability of the surface soil aggregates, 
and (2) the ease with which the soil becomes saturated, thus forcing water to flow over the 
surface. If the surface soil aggregates are stable in a moist state, detachment by raindrop 
impact is minimized. If the soil mantle is permeable and allows a reasonably rapid infil­
tration and downward percolation of water, surface flows of excess water are less frequent. 
Any restriction to percolation in the soil such as increases of clay content, hardpans, com­
pacted layers, or bedrock at shallow depths will prevent or retard the downward movement 
of water and consequently increase the erosion potential.-* 

Forest Service Handbook, R-4 *-March 1969 
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*-The mdhnd u,.;ed !'or g;• ·,t! ring the ncl'es;;ary appraisal data will be a squirt hott. . 
le,.;t in rnnjundion with a ",il profile description. The "quirt bottle test involves subject.' 
in.l.!" a moi,.;tenerl soil aggregate of the surface horizon to one or more jets of water and 
noting the effort required to collaµse the aggregate. The soil profile description will 
necessarily have to be brief and perhaps somewhat generalized, but of particular concern 
are the following items: 

Profile characteristics affecting permeability - texture, structure, consistence, stone 
and root content of each horizon along with its thickness. 

Coarse fragments on the surface - percentage estimate of the total fragments 
( :-, :l~ inch) exposed on the soil surface ( or would be exposed if the vegetation and 
litter were removed). 

Data Interpretation 

The guide used in making this soil erodibility c1 .3sification is based on an index system 
aryd in it are listed the criteria together with numerical values assigned t,l each class for the 
different criteria . The first portion of the guide evaluates surface aggregate detachability . 
In rating the detachability index, consider the surface layer just below where the organic 
layer and the root mat are dominating factors, and consider the largest primary unit of 
structure. 

The second portion of the guide appraises the permeability of the soil profile, irrespec­
tive of the present vegetal cover. The criteria are for guidance only giving the usual trend 
for textural, permeability, and soil depth differences. Each man should expand or tailor 
these descriptions according to regional soil characteristics considered important as clues 
estimating permeability in the field. 

Part III of the guide indicates the method by which the soil erodibility index is obtained.-* 

* -Morch 1969 
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* - TENTATIVE SOIL ERODIBILITY CLASSIFICATION GUIDE 

I. DETACHABILITY CLASSES 

Surface horizon aggregates STRONGLY resistant to detachment 
or dispersion; aggregates dominately GREATER THAN 2 mm. 
in diameter after wetting; moistened aggregates maintain their sta­
bility when washed repeatedly by a fine stream of water from a 
plastic wash bottle. 

Surface horizon aggregates STRONGLY resistant to detachment 
or dispersion; aggregates dominately LESS THAN 2 mm. in diameter 
after wetting. 

Surface horizon aggregates MOD ERA TEL Y resistant to de­
tachment or dispersion; moistened aggregates soon become com­
pletely detached or dispersed when repeatedly washed by a fine 
stream of water. 

Surface horizon aggregates WEAKLY resistant to detachment or 
dispersion; aggregates begin to collapse when first moistened or are 
readily detached with first wash of a fine stream of water from a 
plastic wash bottle. 

Surface horizon NOT aggregated but is single grain; particles in 
a detached state. 

Detachability Index 

1 or 2 

3 or 4 

5 or 6 

7 or 8 

9 or 10-* 

Forest Service Handbook, R-4 * -March 1969 
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t .* *-II. PROFILE PERMEABILITY RATINGS 
(D ~ 
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Permeability of Surface 
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PROFILE PERMEABILITY INDEXES 
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*-Ill. SOLUTION 

1. Reduce the detachability index by the percentage of coarse fragments (::> 3/ 4 inch 
diameter) on the surface. 

2. Obtain the soi I erodibi Ii ty index by multi plying the adjusted detachabi I ity index 
by the profi I e permeab i Ii ty index. 

3. Soil Erodibility Ratings: 

Soi I Erodibi lity Index 

0 - 6 

7 - 20 

21 - 40 

41 - 70 

71 - 100 

Adjective Rating 

Very Low 

Low 

Moderate 

High 

Very High 

Class Rating 

II 

Ill 

IV 

V 

A class Ill topographic hazard associated with a class Ill soil erodibility index will 
result in a class Ill (moderate) inherent erosion hazard. Lower or higher topographic 
hazard classes associated with class Ill soil erodibility index may result in class I or II , 
or class IV or V, depending on the actual slope steepness . The topographic hazard 
may be adjusted according to length, shape and roughness of slope. These additional 
factors or characteristics may be such as to justify raising or lowering the topographic 
hazard class one full class, as determined from slope gradient alol"e.-* 
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Symbol 

AGROP 
AGCR 
AGSA 
AGSM 
AGSP 
AGSPI 
AGSU 
AGTR 
AGRO2 
AGAL 
AGDI 
AGSC2 

BLTR 
BOGR 
BRIZA 
BROMU 
BRAN 
BRCA 
BRCI 
BRIN 
BRMA 
BRPO 
BRTE 
BROMA 

CALAM 
CACAC 
CAPU 
CARU 

-

*-Exhibit 41 - H 

Species List 

General 

Desirable 

GRASSES 

Agropyron spp. (Other) 0-30 
A. cristatum X 
A. saxicola 0-30 
A. smi thii 0-20 
A. spi ca tum 0-30 
A. II inerme 0-30 
A. subsecundum X 
A. trachycau lum 0-20 
Agrostis spp. (Other) X 
A. alba X 
A. di egoensi s 0-40 
A. scabra 

Blephoroneuron tricholepis 
Bouteloua graci I is X 
Briza spp. 
Bromus spp. (Other) X 
B. anomalus X 
B. carinatus 0-5 
B. ci liatus X 
B. inermis X 
B. margi natus 0-5 
B. polyanthus 0-5 
B. tectorum 
Other annua I bromes 

Ca lamagrosti s spp. (Other) X 
C. canadensis canadensis 0-20 
C. purpurascens X 
C. rubescens 0-40 

Forest Service Handbook, R-4 

Intermediate Least 
Desi rab I e 

30+ 

30+ 
20+ 
30+ 
30+ 

20+ 

40+ 
X 

X 

X 

5+ 

6-25 25+ 
6-25 25+ 

X 
X 

20+ 

40+ 

*-March 1969 
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*-Exhibit 41 - H--Continued 

Symbol Desi rob le Intermediate 
Least 

Desi rob I e 

GRASSES 

DAGL Dactylis glomerata X 
DANTH Danthonia spp. (Other) X 
DACA D. californica X 
DAIN D. intermedia X 
DAUN D . unispicata X 
DESCH Deschampsia spp. (Other) X 
DECA D. caespi tosa 0-40 40+ 
DEDA D . danthonioides X 
DEEL D. elongata X 

ELYMU E lymus spp. (Other) X 
ELCI E. cinereus 0-30 30+ 
ELGL E. glaucus 0-10 10+ . 
ELTRP E. tri ti coi des pubescens 0-30 30+ 
ELTRS E. II simplex 0-20 21-40 40+ 

FESTU Festuca spp. (Other) X 
FEEL F . elatior X 
FEID F. idahoensis 0-30 30+ 
FEOV F. ovina 0-30 30+ 
FETH F . thurberi 0-40 40+ 

* FEVI F. viridula 0-40 40+ 

GLYC Glyceria spp. X 
GLBO G. borealis X 

HEKI Hesperochloa kingii X 
HIJA Hilaria jamesii X 
HOLA Holcus lanatus X 
HORDE Hordeum spp . X 
HOBR H. brachyantherum X 
HOJU H. jubatum X 

KOCR Koeleria cristata X 

* Toi yabe N .F. -* 

* -March 1969 
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*-Exhibit 41-H --Continued 

. 
Symbol 

GRASSES 

MELIC Meli ca spp .(Other) 
MEBU M. bulboso 

*MEFU M. fugax 
MESP M. spectabilis 
MEST M. stricta 
MUHLE Muhlenbergia spp. (Other) 
MUFI M. filiformis 
MUMO M. montana 
MURI M. richordsonis 

ORYZO Oryzopsis spp. 
ORHY 0. hymenoides 

PH LEU Phleum spp. 
PHAL P. alpinum 
PHPR P. pretense 
POA Paa spp. (Other) 
POBU P. bulbosa 
POFE P. fendleriana 
POPR P. pratensis 
POSE P. secunda (General) 

P. II (low sagebrush 
community) 

SITAN Si tani on spp. (Other) 
SIHY S. hystrix 
STIPA Stipe spp. 
STCO2 S. columbiana 
STCO S. coma ta 
SHE S. lettermani 
STOC S. occidentalis 
STSP2 S. speciosa 

TRISE Trisetum spp. (Other) 
TRSP T. spicotum 

*Toiyabe N. F. 
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Desirable 

0-5 

0 -5 
X 
X 

0-30 

X 
X 

X 
X 
X 
X 

X 

0-10 

X 
0-5 

0-20 
0-20 

X 

X 
X 

Intermediate Least 
Desi rob I e 

X 
6-20 20+ 
X 

6-20 20+ 

0-5 5-,-
30+ 
0-5 5-t-

0-20 20+ 

X 
0-20 20 + 

10-30 30+ 

5+ 
X 

20+ 
20+ 
0-50 50+ 

X 

* -March 1969 
Amendment No. 4-* 

-



41 .4--23 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol 

GRASSLIKE PLANTS 

CAREX Carex spp. (Others) 
CADO C. douglasii 

* CAEX C. exserta 
CAFE C. festive I la 
CAGE C. geyeri 
CAOB C. obtusata 
CARO C. rossii 

ELEOC Eleocharis spp. 

JUNCU Juncus spp. (Other) 
JUBA J. bal ticus 
JUDR J. drummondii 

LUZUL Luzula spp. 

FORBS 

ACMIL Achillea millefolium lanulosa 
(General) 

A. mi I lefolium lanulosa (Meadow 
ACCO Aconi tum columbianum 
AGUR Agastache urticifolia 
AGOSE Agoseri s spp. 
ALLIU Allium spp. 
ANAPH Anapha Ii s spp . 
ANGEL Angelica spp. 
ANNFO Annuals (Other) 
ANTEN Antennaria spp. 
APOCY Apocynum spp . 
AQUIL Aquilegia spp. 
ARABI Arabis spp. (Other) 
ARDR A. drummondii 
ARENA Arenaria spp. 
ARNIC Arni ca spp. (General) 

A. spp. (Meadow} 

11- Toiyabe N. F. 

*March 1969 
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Desirable 

X 

0-50 
0-10 
0-50 

0-10 

X 

X 

X 
0-5 

X 

X 

Least 
Intermediate Desi rob le 

X 
50+ 
10+ 
50+ 
0-25 25+ 
10+ 

X 

X 
X 

X 
X 

6-30 30+ 
0-10 10 + 
0-5 5+ 
X 

X 
X 

X 

X 
X 

X 
X 

X 
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*-Exhibit 41-H--Continued 

Symbol Desi rab I e 

FORBS 
ARCO Amica cordifolia X 
ARLO2 A. longifolia 
ARTEM Artemisia spp. (Other herb.) 
ARLU A. ludoviciana 
ASTER Aster spp. (General) 

A. spp. (Meadow) 
ASCHA A. chi lensis adscendens 
ASEN A. engelmanni i , 

ASFO A. fol iaceus 
ASIN A. i ntegrifol ius 
ASTRA Astragalus spp. (Other) 
ASDI A. diversifolius X 

BAHi Ba I samorh i za hi rsu ta 
BAHO B. hookeri 
BAMA B. macrophyl la 0-20 
BASA B. sagi tta ta 0-20 
BRODI Brodiaea spp. 

CALOC Calochortus spp. X 
CALE Caltha leptosepala 0-5 
CAQU Casmassia quamash X 
CAMPA Camp·:rnu la spp. 
CASTI Castilleja spp. (General) X 

C. spp. (Meadow) 
CACU2 C. cusickii 
CHAEN Chaenactis spp. (Other) 
CHOO C. douglasii 
CHVI Chrysopsis vi I losa 
CIDO Cicuta douglasii 
CIRSI Cirsium spp. 
CLAYT Claytonia spp. 
CLEM2 Clematis spp. 
COLLO Collomia spp. 
COPA Comandra pa 11 i da 
CORDY Cordylanthus spp. 
COCAS Corydalis caseana 
CREPI Crepis spp. X 

Forest Service Handbook, R-4 

Intermediate Least 
Desirable 

X 
X 

0-20 20+ 
X 

X 
0-20 20~ 

X 
X 
X 

X 
X 

20-t-
20+ 
X 

5-t-

X 

X 
0-10 10+ 

X 
X 

X 
X 

X 
X 
X 

X 
0-5 5T 

X 
X 

*-March 1969 
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41.4--25 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol Desi rab I e Intermediate 
Least 

Desi rab I e 

FORBS 
CRYPT Cryptantha spp. X 
CYMOP Cymopteri s spp. X 
CYOF Cynoglossum officinale X 

DELPH (T) Delphinium spp. (Tall) 0-10 11-20 20+ 
DELPH (L) D. spp. (Low) X 
DESCU Descurainia spp. X 
DISPO Disporum spp. X 
DODEC Dodecatheon spp. X 
DRABA Draba spp. (Perennial) X 

EPILO Epi lobium spp. (Other) X 
EPAN E. angustifol i um X 
EQUIS Equisetum spp. X 
ERIGE Eri geron spp. (Other) X 
ERFL E. flagellaris X 
ERSP E . spec i osus 0-10 10+ 
ERIOG Eriogonum spp. (sage-grass type) 0-5 6-10 10+ 

E. spp. (Genera I) 0-10 10+ 
ERLA Eriophyllum lanatum X 
ERCI Erodium cicutarium X 
ERYSI Erysimum spp. X 
ERYTH Erythronium spp. X 

*ESCHS Eschscholtzia spp. X 
EUPHO Euphorbia spp. X 

FRAGA Fragaria spp. X 
FRMO2 F rasera monta na X 
FRSP F. speciosa X 
F RITI Fritillaria spp. X 

GALIU Galium spp. (Other) X 
GABO B. boreale X 
GENTI Gentiana spp. 0-10 10+ 
GERAN Geranium spp. 0-5 6-25 25+ 
GEMA Geum macrophyl !um X 
GETR G. triflorum X 

*Toiyabe N .F. 

* -March 1969 
Amendment No. 4-* 
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41.4--27 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol Desirable 
Least 

Intermediate Desirable 

FORBS 

LITHO Lithophragma spp. X 
LIRU Li thospermum rudera le X 
LOMAT Lomatium spp. (Other) X 
LODI L. dissectum 0-10 10+ 
LONU L. nu tta 11 ii 0-10 10+ 
LOTR L. triternatum X 
LOTUS Lotus spp. X 
LUPIN Lupi nus spp. (Other) 0-5 6-20 20 + 
LUKI L. kingii X 
LYSP Lygodesmia spi nosa X 

MACHA Machaeranthera spp. X 
MAGL Madia glomerata X 
MANE Ma Iva neglecta X 
MAVU Marrubium vu lgare X 
MEDIC Medicago spp. (Other) X 
MESA M. sativa X 
MELIL Melilotis spp. 0-10 11-30 30+ 
MENTH Mentha spp. X 
MENTZ Mentzelia spp. X 
MERTE Mertensia spp. (Other) 0-20 21-40 40+ 
MEARL M. arizonica leonardi 0-20 21-40 40+ 
MEBR M. brevistyla X 
MECI M. ci liata 0-20 21-40 40+ 
MIMUL Mimulus spp. X 
MONAR Monarda spp . X 
MOOD Monardel la odoratissima X 
MUOI Musi neon di vari ca tum X 
NEMOP Nemophi la spp. X 

OENOT Oenothera spp. X 
ORTHO Orthocarpus spp. X 
OSCH Osmorhiza chi lensis X 
OSDE 0. depauperata X 
osoc 0. occidentalis (General) 0-20 21-40 40+ 

0 . occidentalis (6-CAGE) 0-10 11-30 30+ 
OXYTR Oxytropis spp. X 

- * 

* -March 1969 
Amendment No. 4-* 
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Symbol 

GILIA 
GICO 
GRIND 

HACKE 

HAFL 
HAGL 
HAP LO 
HEDYS 
HEHO 
HEUN 
HEL12 
HELA 
HEUCH 
HIERA 
HOFU 
HYCA 
HYFI 
HYME3 
HYRI 
HYFO 

I LRI 
IRMI 
IVAX 
IVESI 
LACTU 
LAPPU 
LATHY 
LAUT 
LEPID 
LESQU 
LEWIS 
LIGUS 
LIFI 
LIPO 
LINU 
LIKI 
LI LE 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

* -Exhibit 41-H--Continued 

Desirable Intermediate 

FORBS 
Gi lia spp . (Other) X 
G. congesta 
Gri ndelia spp. 

Hackelia spp. X 
H. floribunda 0 -5 5+ 
Halogeton glomeratus 
Haplopappus spp. X 
Hedysarum spp. X 
Helenium hoopesii 
Hel ianthel la uni flora 0-10 10+ 
Helianthus spp. X 
Heracleum lanatum X 
Heuchera spp. X 
Hi eracium spp. X 
Horke Ii a fusca X 
Hydrophyl lum capi tatum 0-5 
Hymenopappus fi lifolius X 
Hymenoxys spp. X 
H. richardsonii 
Hyperi cum formosum 

1 liamna rivularis X 
Iris mi ssouri ensi s 0-10 
Iva axi I laris 
lvesia spp. X 
Lac tuca spp. 
Lappu la spp. X 
Lathyrus spp. 0-10 11-30 
L. utahensis X 
Lepidium spp. 
Lesquerel la spp. 
Lewisia spp. X 
Li gusti cum spp. X 
L. filicinum 0-10 11-30 
L. porteri 0 - 10 11-30 
Li nanthastrum nutta II ii 
Unum kingii X 
L. lewisii X 

41. 4--26 

least 
Desirable 

X 
X 

X 

X 

X 
X 

10+ 
X 

X 

30+ 

X 
X 

30+ 
30+ 
X 

Forest Service Handbook R-4 * -March IY6Y -
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41 .4--28 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol Desirable 

FORBS 

PABR Paeonia brownii X 
PEDIC Pedicularis spp. 
PEN ST Penstemon spp. (Other) 0-5 
PEAT3 P. attenuatus 
PERY P. rydbergi i 
PEPU2 Petradoria pumi la 
PHACE Phacel ia spp. 
PHLOX Phlox SPP. (Low sagebrush) 

P. spp. (Genera I) 
P-HYS2 Physaria spp. 
PLANT Plantago spp. 
POLEM Polemonium spp . 0-5 
POLY3 Polygonum spp. (Other) 
POBI P. bistortoides 0-5 
POPH P. phytolaccaefolium 
POTEN Potentilla spp . (General) 

P. spp. (Meadow) 
POBR P. brevifolia 0-5 
PODl2 P. diversifolia 0-5 
POGL P. glandulosa 
POGRP P. gracilis pulcherrima 0-5 
PSMO Pseudocymopterus montanus 
PTAQ Pteridium aquilinum 

RANUN Ranunculus spp. (Other) 
RATE R. testiculatus 
RUOC Rudbeckia occidentalis 
RUMEX Rumex spp. 

SAKAT Salsola kali tenuifolia 
SAXIF Sax i fra ga spp . 
SCROP Scrophularia spp. 
SEDUM Sedum spp . 
SEN EC Senecio spp . (General) 

S. spp. (Meadow) 
SEIN S. i ntegerri mus 
SESE S. serra 0-5 
SETR S. triangularis 0- 10 

Forest Service Handbook, R-4 

I 

I 

Intermediate 
Least 

Desirable 

X 
5+ 

0-10 10+ 
0-10 10+ 

X 
X 

0-10 10+ 
X 
X 

X 
6-30 30+ 

X 
6-30 30+ 
0-10 10+ 

X 
0-10 10+ 

5+ 
5+ 

0-10 10+ 
5+ 
X 

X 

X 
X 

0-10 10+ 
0-5 5+ 

X 
X 
X 
X 

X 
0-5 5+ 

X 
6-30 30+ 
10+ 

* -March 1969 
Amendment No. 4-* 



41.4--29 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

1o: -Exhibit 41-H-- Continued 

Symbol 

FORBS 
SIDAL Sida lcea spp. 
SISYM Sisymbrium spp. 
SISYR Sisyrinchium spp. 
SMILA Smilacina spp. 
SOLID Solidago spp. 
SPHAE Sphaeralcea spp. 
STJA Ste Ilaria jomesiana 

TAOF Taraxacum officinale 
THFE Thalictrum fendleri 
THMO Thermospis montana 
TRAGO Tragopogon spp. 
TRIFO Trifolium spp. 

URTIC Urtica spp. 

VAED Valeriano edulis 
VAOC V. occidenta lis 
VECA Veratrum californicum 
VERBA Verba scum spp. 
VEBI Veronica bi loba 
VICIA Vicic spp. 
VIMU Viguiera multiflora 
VIOLA Viola spp. 
VINU V. nuttallii 

WYAM Wyethia amplexicaulis 
WYHE W. helianthoides 

ZIGAD Zigadenus spp. (General) 
z. spp. (Meadow) 

SHRUBS 

ACER Acer spp. 
AMAL Amelanchier olnifolia 
AMUT A. utahensis 
ARCT2 Arctostaphylos spp. 
ARPA A. patula 

*March 1969 
Amendment No . 4-* 

Desi rob le Intermediate 
Least 

Desirable 

X 

0-10 
0-5 

0-5 

X 
0-10 

X 

0-10 
0-10 
0-10 

X 
X 
X 
X 
X 

X 

0-10 10+ 
10+ 
6-20 20+ 

X 
5+ 

0-10 10+ 

X 

10+ 
X 
X 

X 
X 

0-10 10+ 

0-10 10+ 
0-10 10+ 

X 
X 

11-25 25+ 
10+ 
10+ 
X 

0-50 50+ 

I 

Forest Service Handbook, R-4 
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41. 4--30 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol Desirable 

SHRUBS 

ARARA Artemisia arbuscula (ARARA Type) 0-30 
A. arbuscula (General) 

ARAN A. II nova 0-50 
ARCAC A. cana cana 
ARFR A. frigida 0-5 
ARTR A. tridentata 
ARTR2 A. triparti ta 
ATCA Atriplex canescens X 
ATCO A. confertifolia 0-5 

BEFR Berberis fremontii 
BERE B. rep ens 

CEANO Ceanothus spp. 0-10 
CEFE C. fendleri X 
CEGR C. greggi i X 
CESA C. sangui neus X 
CEVE C. velutinus 0-10 
CEOC2 Cercis occidentalis 
CELEL Cercocarpus ledifolius ledifolius 0-30 
CELE2 C. ledifolius intricatus X 
CEMO C. montanus 0-30 
CHMI Chamaebatiaria mi I lefol ium 
CHLI Chi lopsis linearis 
CHUM Chi map hi la umbel la ta 
CHNA ·Chrysothamnus nauseosus 
CHVIL C. viscidiflorus lanceolatus 0-5 
CORA2 Coleogyne ramosissima 
CORNU Cornus spp. X 
COMES Cowania mexicana stansburiana X 

ELCO2 Ela ea gnus commute ta 
EPHED Ephedra spp. 
ERAN Eriodictyon angustifolium 
ERIO2 Eri ogonum spp. 
EUROT Eurotia spp . X 

Forest Service Handbook, R-4 

Intermediate 
Least 

Desirable 

31-70 70+ 
0-25 25+ 

51-80 80+ 
0-10 10+ 
6-20 20+ 
0-10 10+ 
0-10 ·10+ 

6-20 20+ 

0-30 30+ 
0-20 20+ 

10+ 

11-25 25+ 
X 

30+ 

30+ 
X 
X 
X 

0-10 10+ 
6-20 20+ 
0-30 30+ 

X 
X 

X 
X 

*-March 1969 
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41 . 4--31 

RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-H--Continued 

Symbol 

SHRUBS 

FAPA Fallugia paradoxa 
F RDU Franseria dumosa 
FRAN Fraxinus anomala 

GARRY Garrya spp. 
GLOSS Glossopetalon spp. 
GRAYI Grayia spp. 
GUSA Gutierrezia sarothrae 

HAMA Haplopappus macronema 
HODU Holodiscus dumosus 

JUCOS Juniperus communis saxatilis 
JUOS J. osteosperma 
JUSC J. scopu I orum 

KAPO Ka lmia polifolia 
KRPA Krameria parvifolia 

LADI Larrea divaricata 
LEGL Ledum glandulosum 
LEPU Leptodactylon pungens 
LOIN Lonicera involucrata 
LOUT L. utahensis 
LYCIU Lycium spp. 

OPUNT Opuntia spp. 
OPFR 0. fragilis 

PAMY Pachistima myrsinites 
PENS2 Penstemon spp. 
PEFR3 P . fru ti cosus 
PERA Peraphyl lum ramosissimum 
PHLE Philadelphus lewisii 
PHEM Phyllodoce empetriformis 
PHMA Physocarpus malvaceus 
POPUL Populus spp. 
POTR P. tremuloides 
POFR Potenti I la fruticosa 

*March 1969 
Amendme, t No. 4-* 

Desirable 

X 

0-10 
X 

X 

X 

X 
X 

0-10 

0-10 
0-10 

X 
X 

0-10 
0-10 

Intermediate 
Least 

Desirable 

X 
X 

11-20 20+ 

X 
X 

0-20 20+ 
X 

0-10 10+ 
0-10 10+ 

X 

X 

0-20 20+ 

X 

X 

0-10 10+ 
0-25 25+ 

11-25 25+ 
X 

10+ 
11-25 25+ 

0-30 30+ 
10+ 
10+ 
0-10 10+ 

Forest Service Handbook, R-
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

'!<-Exhibit 41-H--Continued 

Symbol Desirable 

SHRUBS 

PRJUT Prosopis juliflora torreyana 
PREM Prunus emarginata 0-10 
PRFA P . fasci cu la ta X 
PRVI P. virginiana 0-10 
PUTR Purshia tridentata X 

QUGA Quercus gambelii 0-15 
QUTU Q. turbinella 0-10 

RHAL Rhamus alnifolia 
RHBEO R. betulaefolia obovata 
RHPU R. purshiana 
RHGL Rhus glabra 
RHTR R. tri lobata 
RISES Rib es spp. 
RICEI R. cereum inebrians 
RIMO R. montigenum 0-10 
ROSA Rosa spp. 
RUBUS Rubus spp. X 

SALIX Salix spp . (General) 0-10 
Salix spp. (Salix community) 0-50 

SADOC Sa I via dorri i carnosa 
SACE Sambucus cerulea X 
SARP2 S. racemosa pub ens mycrobotrys 0-10 
SAVE Sarcobatus vermiculatus 
SHEPH Shepherdia spp. 0-10 
sosc Sorbus scopu Ii na 
SPIRA Spiraea spp. 
SYMPH Symphori carpos spp. 0-10 

TECA T etradymia canescens 

VACCI Vaccinium spp. X 
VASC V. scoparium 0-5 

Forest Service Handbook, R-4 

Intermediate Least 
Desirable 

0-10 10+ 
11-20 20+ 

11-20 20+ 

16-25 25+ 
11-20 20+ 

X 
X 
X 
X 

0-10 10+ 
X 
X 

10+ 
X 

11-40 40+ 
50+ 
X 

11-25 25+ 
0-20 - 20+ 
10+ 
X 
X 

11-25 25+ 

X 

5+ 

* -March 1969 
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Symbol 

AGSC 
AGTR 
AGSC2 
AGVA 
ALOPE 

CAPU 
CARUD 

CAPH 
CAPS 
CATO 
CAREX 

DAIN 
DECA 

ELEOC 
ERIOP 

FEOVB 

HEMO 

JUDR 
JUPA 
JUNCU 

KOMY 

LUSP2 

PHAL 
POAL 

*-Exhibit 41-1 

Species Li st 

Alpine 

GRASSES AND GRASSLIKE 

Agropyron scribneri 
A. trachycaulum 
Agrostis scabra 
A. variabi lis 
Alopecurus spp. 

Calamogrostis purpuroscens 
Corex rupestris drummondiana 

(General) 
C. II " (Gross-sedge 

community 
C. phaeocepha la 
C. pseudosc i rpoi dea 
C. tolmiei 
C. spp. (Other) 

Danthonia intermedio 
Deschampsia caespi toso 

Eleocharis spp. 
Eriophorum spp. 

Festuca ovina brachyphyl la 

Helictotrichon mortonianum 

Juncus drummondi i 
J. parryi 
J. spp. (Other) 

Kobresia myosuroides 

Luzula spicata 

Phleum olpinum 
Poa alpina 

Forest Service Handbook, R-4 

Desi rab I e 

0-5 
X 

X 
X 

X 

0-25 

0-10 

0-15 
0-15 
X 

X 
X 

0-10 
X 

X 

X 

X 

X 

X 

X 
0-5 

Intermediate Least 
Desirable 

5+ 

X 

25+ 

10+ 
X 

15+ 
15+ 

10+ 

0-15 15+ 
0-15 15+ . 

5+ 
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*-Exhibit 41-1--Continued 

Symbol Desirable Intermediate Least 
Desirable 

GRASSES AND GRASSLIKE 

POSE Poa secunda X 
POA P. spp. (Other) X 

TRSP Trisetum spicatum X 

FORBS 

ACMIL Achi I lea mi I lefolium lanulosa 
(General) 0-5 5+ 

A. m. lanulosa (Meadow) X 
AGOSE Agoseris spp. 0-5 5+ 
ANSE Androsace septentrionalis 

(General) X 
A. s. (Early succession) X 

ANNFO Annuals (Other) X 
ANTEN Antennaria spp. 0-5 5+ 
ARENA Arenaria spp. (Genera I) X 

A. spp. (Pulvinate community) X 
ARNIC Amica spp. X 
ARNOS Artemisia norvegica saxatilis X 
ARSC2 A. scopulorum X 
ASTER Aster spp. (Genera I) X 

A. spp. (Meadow) X 

CALE Caltha leptosepala 0-10 10+ 
CAUN Campanula uniflora X 
CASTI Castilleja spp. X 

DRABA Draba spp. X 

ERIGE Erigeron spp. (General) X 
E. spp. (Meadow) X 

ERITR Eritrichium spp. (General) X 
E. spp. (Early succession) X 

GENTI Gentiana spp. X 
GERO Geum rossii (GERO community) 0-50 50+ 

G. II (Forb.-grass community) 0-25 26-60 60+ 

*March 1969 
Amendment No. 4-* 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit 41-1--Continued 

Symbol Desi rob I e 

FORBS 

GERO Geum rossii (KOMY and grass-
sedge community) 0-15 

G. II (Meadow community) 
G. II (Other community) 

HYAC Hymenoxys acaulis 
HYGR H. grandi flora 
HYME3 H. spp. (Other) 

IVGO lvesia gordonii 

LEPY Lewisia pygmaea 
LLSE Lloydia serotina 
LOHE Lomatium hendersonii X 
LYCHN Lychnis spp. 

MECI Mertensia ci I iota X 

PAPU Paronychia pulvinata (Pulvinate 
and CARUD community) X 

P. pulvinata (Grass-sedge comm.) 
PEBR Pedicularis bracteosa 
PEGR P. groenlandica X 
PEMO3 Penstemon montanus 
PLANT Plantago spp. 
POEA Podistera eastwoodiae X 
POLEM Polemonium spp. 
POBI Polygonum bistortoides 0-5 
POVl2 P. viviparum 
POTEN Potentilla spp. (General) 

P. spp. (Meadow) 

RANUN Ranunculus spp. 

SARH Saxifraga rhomboidea 
SERH Sedum rhodanthum 
SEST S. stenopetalum 
SELAG Selaginella spp. (General) X 

S. spp. (Meadow) 
S. spp. (Sedge-grass community) 

Forest Service Handbook, R-4 

Intermediate 
Least 

Desirable 

16-40 40+ 
0-20 20+ 
X 

X 
X 

X 

0-10 10+ 

X 
X 

X 

X 
X 

X 
X 

X 
6-15 15-r-
X 
X 

0-10 10+ 

X 

X 
X 

X 

X 
X 

*-March 1969 
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*-Exhibit 41-1--Conti nued 

Symbol 

SECR Senecio crassulus 
SENEC S. spp. (General) 

S. spp. (Meadow) 
SIPR Sibbaldia procumbens 
SIAC Silene acaulis (Pulvinate and 

CARUD community) 
s. II (Other community) 

SMCA Smelowskia calycina 
SOLID Sol i dago spp. 

TALY Taraxacum lyratum 
TAOF T. officinale 
TRIFO Trifolium spp. (General) 

T. spp. (Meadow) 
T. spp. (Cushion plant community) 

BROWSE 

BEGL Betula glandulosa 

DROC Dryas octopetala 

KAPO Kalmia polifolia 

POFR Potenti I la fru ti cosa 

RIMO Ribes montigenum 

SALIX Salix spp. 

VAOC2 Vaccinium occidentale 
VACA V. caespi tosum 

*-March 1969 
Amendment No. 4-* 

Desirable 

X 

0-10 

X 

X 

X 

X 

0-10 

0-30 

0-30 

Intermediate 
Least 

Desirable 

X 
0-10 10+ 

X 
X 

X 
X 
X 

X 
X 

10+ 
X 

0-20 20+ 

10+ 

31-50 50+ 

30+ 
X 

Forest Service Handbook, R-4 
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* -Exhibit 41 - J 

GUIDE FOR RATING VEGETAL CONDITION 

A. Composition 

1. Desirable Species Dominant ·····················-···----····································-················ 

Range is in pristine or near pristine condition; the stand is made up mostly of 
desirable species with none or a negligible amount of least desirables. The com­
munity is generally rich in species. 

Points 

49-60 

2. Desirable and Intermediate Species Mixed ........................................................ 37-48 

Desirables and intermediates make up most of the stand but with the desir-
ables maintaining the greater percentage. Least desirables unimportant. 

3. Intermediate Species Dominant ......................................................................... ·... 25-36 

Intermediate species characterize the stand with a good percentage either or 
both desirables and least desirables. There is often a loss of species to the stand. 

4. Intermediate and/or Least Desirable Generally Dominant ......................... . 

Desirable species make up a minority of the stand. One or two intermediates or 
least desirable species dominant. 

~, D 5. Least Desirable Species ominant .................................. ................. ......... ...... ..... . 

Intermediates may be important in some stands. Desirables are generally un­
important. One or two least desirable species are generally dominant. 

B. Production (as indicator of vigor and vegetal cover) 

1. Production of desirable and intermediate plants 81 to 100 percent of the site 

13-24 

0-12 

potential - yearly fluctuation in production considered ........................................ 33-40 

2. Production 61 to 80 percent of potential ................................................ ....... ... 25-32 

3. Production 41 to 60 percent of potential ........................................................ 17-24 

4. Production 21 to 40 percent of potential ...................... .................................. 9-16 

5. Production 20 percent or less of potential . . . .. . ... .. .... .. . . . . .. . .. . ... .. .. ... .. .. .. . ..... ..... .. 0-8 _ * 

Forest Service Handbook, R-4 *-March 1969 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 4J ,4--

Exhibit 41-Jl 

GRAPHIC GUIDE FOR RATI NG VEGETAL CONDITION 

Compo s ition Triangle 

To determine composition rating: 

1. Compute percentage of desirable 
and intermediate plants on ocular 
or site analysis forms, 

2. Locate percent intermediates on 
bottom scale and desirables on 
left scale. 

3. Point of interception of the two lines 
gives the composition point rating. 

1. 

2. 

3. 

C/l 
(lJ ..., 

4 ~ • !-, 

5. 

. .., 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-Exhibit41- K 

PART I - GUIDE FOR RATING SOIL CONDITION 
(For Al I Types Except Alpine) 

Ground Cover Index 

41.4--39 

Points 
1. Ground cover (basal area of herbaceous plants, moss and lichens, 

litter, and pavement and rock over 3/ 4 in. diameter 1/)is between 
91 to 100 percent. Dispersion rating 3i uni form ... -. . . . . 41-50 

2. 

3. 

4. 

5. 

Ground cover is between 76 to 90 percent. Dispersion rating 
uniform . ..... . ... . . . ... . . 31-40 

Ground cover between 61 to 75 percent. Dispersion rating 
fairly uniform or above .... . . ... .. .. . . . .. . 21-30 

Ground cover between 31 to fJJ percent. Dispersion roting 
variable or above ... . ..... . . . 11-20 

Ground cover between O to 30 percent. Dispersion rating 
highly variable or above .. . ... . .... . ..... . 0-10 

1/ Stone fragments 1/8 in. to 3/ 4 in. diameter which form a mat of effective 
- cover may a I so be ta 11 i ed as ground cover. 

~ If the dispersion rating for a site is below that shown in the ground cover in-
- dex class for the site, the ground cover index rating will be dropped five (5) 

points for each dispersion rating below that indicated in the appropriate 
ground cover index. 

COVER DISPERSION INDEX 

A measure of cover dispersion can be obtained by calculating the spread between the 
second highest and the second lowest percent of bare ground in each 10-plot transect . 

Based on this dispersion, the site will be classified as follows: 

Difference between second high­
est and second lowest plots 

(a) 
(b) 
(c) 
(d) 

0-25% 
26-50% 
51-75% 
76% and over 

Forest Service Handbook, R-4 

Cover Dispersion 
C lassi fi ca ti on 

Uniform 
Fairly Uni form 

Variable 
Highly Variable-* 
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RANGE ENVIRONMENT.A.L ANALYSIS HANDBOOK 

* - PART II - GUIDE FOR RATING SOIL CONDITION 
(For All Types Except Alpine) 

Current Soil Erosion 

Points 

l. No evidence of soil movement: .............. .... ...... ............. ...... .......... ...... .. ..... ............... .. 41-50 

Plant and litter cover adequate for soil protection and well dispersed; rock and 
pavement where present normal and in place (may have surface covered with 
lichens); gullies, if present, completely stabilized and healed. 

2. Soil movement slight and local: .......... ..... .. ........ ....... ...... . ...... .................... ..... .. ....... .. 31-40 

Isolated bare soil openings characterize this stage. Erosion is confined more or 
less to the individual bare soil opening. Indicators may include: 

a. Wind scouring when soil is dry (particularly after trampling by live­
stock) . 

b. Rills are lacking except in the larger interspaces after heavy storm. 

c. Some erosion pavement may occur in interspaces on gravelly soils. 

3. Soil movement moderate: ....... .. .. ... .. ................. ..... ... ...... ... .... ............... ................. ....... 21-30 

Bare soil openings larger and frequently joined together. Earmarks of active 
erosion may include one or more of the following indicators: 

a. Soil hummocking due to lowering of the soil surface in the bare areas. 

b. Pedestalling of plants. 

c. Erosion pavement evident in gravelly soils. 

d. Rills conspicuous after storms. 

e. Gullies occasional and moderately active (cutting after heavy storms). 

f. Sheet erosion has removed less than half of the "A'' horizon. 

g. Some noticeable alluvial deposition. -* 

*-March 1969 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

*-4. Soil movement advanced: .. ............ ... .. ..... ....... .......... ....... ..... ... ... .......... ... .... ... ...... ...... 11-20 

Bare ground dominates the site. Advanced erosion is characterized by one or 
several of the following indicators: 

a. Soil loss heavy and continuing with subsoil exposed in places, at least 
half of the "A" horizon having been lost. 

b. Where soils are gravelly, heavy erosion pavement occurs. 

c. Gullies frequent and active. 

d. Plants pedestalled or partially buried due to dislodging and redeposition 
of the soil. 

e. Wind scouring on exposed sites. 

f. Exposure of root crowns and roots of shrubs. 

5. Soil movement severe: ................. .. ......... ...... .. .. .... ...... .. ... .... .. ......... .. ... ............. .. ... ...... 0-10 

Most of the area bare and uninfluenced by vegetation or litter. One or several 
of the following indicators will be present under severe erosion: 

a. Subsoils largely exposed. 

b. Heavy pavement on gravelly soils. 

c. Bedrock exposed on "A - C" soils (young, poorly developed soils). 

d. Gullies frequent and deep and actively cutting with each storm. 

e. Large soil deposits. -* 

Forest Service Handbook, R-4 *-March 1969 
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*-Exhibit 41- L 

PART I - GUIDE FOR RATING SOIL CONDITION 
(For Alpine Types) 

Ground Cover Index 

41.4--42 

Points 
1. Ground cover (basal area of herbaceous plants, moss and lichens, 

litter, and pavement and rock over 3/4 in. diameter 1/)is between 
96 to 100 percent. Dispersion rating Y uniform ... - ..... 41-50 

2. Ground cover is between 91 to 95 percent. Dispersion rating 

3. 

4. 

5. 

uniform .......... . 31-40 

Ground cover between 81 to 90 percent. Dispersion rating 
fairly uniform or above .................. . 21-30 

Ground cover between 66 to 80 percent. Dispersion rating 
variable or above .................. . 11-20 

Ground cover less than 65 percent. Dispersion rating 
highly variable or above. . . . . . . ....... . 0-10 

1/ Stone fragments 1/8 in. to 3/4 in. diameter which form a mat of effective 
- cover may also be tallied as ground cover. 

2/ If the dispersion rating for a site is below that shown in the ground cover in-
- dex class for the site, the ground cover index rating will be dropped five (5) 

points for each dispersion rating below that indicated in the appropriate 
ground cover index. 

COVER DISPERSION INDEX 

A measure of cover dispersion can be obtained by calculating the spread between the 
second highest and the second lowest percent of bare ground in each 10-plot transect. 

Based on this dispersion, the site will be classified as follows: 

Difference between second high­
est and second lowest plots 

(a) 0-25% 
(b) 26-50% 
(c) 51-75% 
(d) 76% and over 

Forest Service Handbook, R-4 

Cover Dispersion 
Classification 

Uniform 
Fairly Uniform 

Variable 
Highly Variable-* 
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*- PART II - GUIDE FOR RATING SOIL STABILITY 
(,For Alpine Types) 

Current Soil Erosion 

Points 

1. There is no evidence of soil movement: .. ..... .... ...... .. ..... .... ..... ........ .... .. ....... ... ... .. ...... 41-50 

Plant and litter cover is adequate for soil protection and well dispersed. Rock 
and pavement where present are natural and are in place (lichens are generally 
conspicuous on natural rock and pavement). There may be a few natural 
breaks due to natural climatic and topographic conditions. 

2. Soil movement is slight and local: 

Isolated bare soil openings or sod breaks characterize this stage. Individually, 
these bare soil openings do not exceed 4 inches in diameter. Erosion is generally 
confined to the individual bare soil openings. Once the sod is broken, both wind 
and surface water enlarge and extend the breaks until subsurface rock material 
begins to show up. 

Points 

31-40 

3. Soil movement is moderate: ................ ................ ........... ..... ........ ....... ... .......... ........... 21-30 

Bare soil openings (sod breaks) are larger and are frequently joined together. 
Bare soil openings from 4 inches to 18 inches in extent are present. Earmarks 
of erosion are: 

a. Cupping out of the bare areas and exposure of rock and erosion pave-
ment. 

b. Some soil hummocks and plant pedestals. 

c. Watercourses cutting. 

d. There may be light scalping on slopes. 

e. Soil and gravel depositions accompany channel cutting. -* 

*March 1969 
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* -4. Soil mot·c ment heavy: 

Heavy erosion is charal lerizecl liy numerou.,-; ,rnd ('11111 i11u11u,-, ""cl hreab with the 
vegetation presenting a p,ill'h\' appeara111·1· . Rtl'l' ,-;r>il ()pening,-; are gvnerally 
from 18 inches to 6 feet in diameter. Some indicators that may be 0, ident are: 

a. Deep cupping out of the bare areas !iv wind and watL•r on more level 
areas. 

b. Exposure of rock and pavement. 

c. Extensive raw hanks and cutting 1n drainagcways especially on slopes 
above 5 percent. 

d. Considerable soil hummocking and plant pedestalling. 

e. Terracing of slopes. 

f. Moderate to heavy scalping on slopes. 

g. Deposition of erosion material. 

41.4--44 

11-20 

5. Soil movement severe: .... ... . -.. .......... .. ..... ..... ·-··· .. .. ..... ...... ... ... ... -.. ...... .... .... .. ..... ... .. .. ... 0-10 

The bulk of the bare soil openings is over 6 feet in diameter and many of them 
join in a nearly continuous mass of bare ground. Topsoil has been lost or is 
being lost from half or more of the area. Indicators of soil loss are the same as 
under No. 4 except they are at a greater accelerated rate.-* 
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* -Exhibit 41.- ·M 

APPARENT TREND 

VEGETATION 

Up or Stable 

1. Desirable frequency groupings and 
age classes of desirables, interme­
diates and least desirables. 

2. Forage plants not being pulled up 
or trampled out by grazing. 

3. Vigor of key species high as indi­
cated by leaf length, seed stock 
production and normal color. 

4. Browse species showing no hedg­
ing. 

Up or Stable 

1. Ground cover dispersion 
form. 

2. No detectable soil movement. 

uni-

3. Soil surface continuous and intact. 

4. No exposure of plant roots. 

5. Stones and rock fragments, where 
present, normal and in place - no 
movement of rock fragments. 

6. Lichen lines on stones and rock 
fragments extend to soil level. 

7. No active gullies. 

8. No recent soil deposits either allu­
vial or aeolian. 

9. No wind-scoured depressions. 

R4-2200-25 (7 /64) 

Forest Service Handbook, R-4 

SOIL 

Down 

1. A disproportionate amount of in­
termediates and least desirables. 
Seedlings of better plants having 
difficulty in becoming established. 

2. Forage species being pulled up and 
trampled out by grazing. 

3. Low vigor of key species as indi­
cated by reduced size of plant, leaf 
length of seed stalks, and off color 
( sickly yellow) . 

4. Browse species showing moderate 
to heavy hedging. 

Down 

1. Ground cover dispersion 
able to highly variable. 

2. Soil movement detectable. 

vari-

3. Cupping out between soil remnants ...... . 

4. Plant roots exposed. 

5. Stones and rock fragments, where 
present, concentrating on surface 
as erosion pavement. Fragments 
loose and often moving downslope. 

6. Lichen lines on stones considerably 
above soil surf ace - no lichens on 
rock fragments. 

7. Active gullies - indicated by re­
cent cutting and sloughing. 

8. Recent soil deposits - alluvial or 
aeolian. 

9. Wind-scoured depressions. 

* -March 1969 
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*-Exhibit 41-N 

WRITEUP NO. SITE ANALYSIS SUMMARY I Pl-fOTO NO 

B ID !)J? IIJ - 'f - 'i/"I 
FOREST I RANGER DISTRICT AL LO~MENT I EXAMINER 'DATE 

07-PIILCSADE t)I.( - i,J H l T E A I VE R. Bhi..D ,nour...iTA [ N :roi."' Slocl< 6/z.g/bB 
PLOT SI ZE I PLOT INTERVAL TYPE DESIGNATION I K•ND Of LIVESTOCK I SLOPE fXPOSURE 

I ch , 8¾ - N E . qh Ul./ S9 J, CA TTLE 3S 
LOCATION ON rHE sou-rH srDE OF wr.1.LDW Cllf! l?I<' Ne AR -rn E /:~RI< 5 • HEVArlON 

. ,. GRAMS PER TRANSECT . 
DRY 

SPECI ES 
WT TR ANS I 

Fe/D ss- SI 

AGSP SD St> 
MEBu s.r 7 
5TC02 SS' 7 
EL CC "IS 2. 
POSE /,S- II 

ERIOG 3S" SI 
VlOL.14 35' I 

AN t.J J:O 1/S I 

l.UPP.J 2S l."I 
,'IGOS~ 1/S 2 

.£:!.!:. 

ARTR·G- so :J"I 
CHVIL 50 s-

TOTALS 2g1, 
01, OVERSTORY !TREES) .. OVERSTORv"'lSHRUBJ s 
,, 

CROWN COVER IHERBJ 

H> BARE GROUND II./ 
.,, PAV , I '11 " • '/, • DIAM I ~• 12-
., 

ROCK ,l, PAV I'/, ·>1 0 3 0 -.. VEGETATION 27 

•• llliER 4/'t' 
AV NO CHIPS "I 
AV NO PELLET GROUP=l2) ,, 

• CALCU LATED BY FORMULA FOUND ON 

REVERSE OF THIS FO RM 

R4 2200 14 111 68) 
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!~ANS 2 

90 ~, 
q 

g 

IS 

2 
I 

•• T 

'J 
+' 

2.S'I 

I 

20 
q 

10 
I.{ I 

2. 
I It, 

7SOO 

GREEN WEIGHT PROD. 
DESl~A -

'GREEN 
DRY WT, 'I. BILI IY 

TRANS 3 re AL 
WT / AC. 

PER ACRE 
COMP RAriNG 

D I L 

75" 2/&. 7:ZD .79~ .J',I 31) -v 
SI I k.'; S'it> 27() 2'3 2.3 
17 .'3~ /J O "'~ s s 

7 2'3 13 I I 

2 7 3 T 

6 ZS 83 5"'1/ s s 

II 77 2.S-9 q1 7 S" 2. 
~ IO "I -r 

T 2 7 .1 T 

T /30 "1,3 JOB q s l./ 
2 7 3 T 

"15' gz 273 /3~ I 2. /0 2 
I ti Jq "-3 32. :J 3 

215' 7•0 2~3S- 1173 xxxx 71!. 2S' z 
CONDITION RATING 

22 28 q COMPOSITION RATING 4/? 

PRODUCTION RA TING 31,, 

/ 8 S2. /? FORAGE CONDITION RATING If~ 

I Ii 3S I 2. GROUND COVE R INDEX 2'T 

q 12 'I CURRENT EROSION INDEX .l2.._ 

J f/ 7• 2S SOil CONDITION RATING S9 

40 l2S 1/2 APPARENT TREND , VEG..::!... SOIL ....:t_ 
3 q , 3 BROWSE, CONDITION G 

9 3" I. 2- APPARENT TREND~ 

D&I PRODUCTION 113 B LBS PER ACRE !DRY WT 1 

EST POTENTIAL PROD FOR SITE / 2 7 S° LBS PER ACRE !DRY WT ) - * 
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--Soi L. SURFACE TEXTURE _____ ..,S'"'e1..,_n...,_,,d,.0,.--'Lc..xe,.,,a.._m=-i--------- THICKNESS _.....c2caD'--•­

THICKNESS -~2_8_'_' _ 
pH_~J.""-".S,.__ __ _ 

suBsoI L TEXTURE -------~H .. c~A ...... Y-:::"Jt-~S-a~n~d .. _.!,.,.,-'L~e-a .. n:,~----- pH_~&,;.....3;.... __ _ 

0 , COURSE FRAGMENT CONTENT BY VOLUME, SURFACE O SUBSURFACE ___ -'-/D ________ _ 

SUBSTRATUM MATERIAL Hijh 'JJ w, .. +b i:r«tl Goa: t,G ' EFFECTIVE ROOTING DEPTH ___ '-1-'-"'------------
REMARKS _______________________ ____________________ _ 

EROSION PATTERN, SURFACE LOSSES AVERAGE __ ......._ __ INCHES OVER -~2=Q'--_% OF THE AREA 

GULLIES TOTAL APPROXIMATELY ___ ____ FEET IN LENGTH AND AVERAGE ABOUT _____ FEET DEEP 

REMARKS IU!Ao~/, e,c;,/1441 so il leu ,;;, 120+ 3r<•( +~c &..fur ,·,, 1,.,,/1:), Sf/r:c'' ,n,p/,uc 
/,.,11' •V- /ASe , 

INHERENT EROSION HAZARD, DETACHABILITY RATING ___ q'---' SURFACE COVERED WITH ROCK FRAGMENTS '!, INCH OR GREATER 

IN DIAMETER __ ....:.I_.() ___ %; ADJUSTED DETACHABILITY RATING _____ __,._ ____________ _ 

PROFILE PERMEABILITY RATING ___ _._ ___ , SOIL ERODIBILITY INDEX_~.J....,.i,;...._; CLASS ___ TIJ--='----------
SLOPE_-'3"-"S" ____ '/,, INHERENT EROSION HAZARD, CLASS ___ 7II-=a.----------------------

SOIL DISTURBANCE, COMPACTION _____ ~N....,.o"-n .. ~-=----------INONE, LIGHT, MODERATE, HEAVY) 

DISPLACEMENT Metl.c r• -1:c INONE, LIGHT, MODERATE, HEAVY) 

COVER DISPERSION, UNIFORM ____ FAIRLY UNIFORM __ ;;..~ ___ VARIABLE _____ HIGHLY VARIABLE ______ _ 

GROUND COVER PERCENT ___ ___:'7:.../,.._ ____________ _ 

GIvE REASONS FOR suITABILITY CLAssIFIcATION :z1c ., .. ,.,. a «i. ... -I z .. : le, [ ...... 41.!!1 ;,.1,1, "".1.,,. ,,.,,,J. ,'5 !<-"''4 

1'f c::..... ; ., .,, ~ . 
Al R-DRY CONTENT OF GREEN FORAGE 

GRASSES & SEDGES 

JUST BEFORE HEADING 

HEADED OUT 

AFTER BLOOM 

SEED MATURITY AND PAST 

~ 

VERY LUSH 

FLOWERING 

SEED TIME 

BROWSE 

LUSH LEAVES (SNOWBERRY) 

FIBROUS LEAVES (OAK) & PURSHIA 

RABBITBRUSH & SAGEBRUSH 

ESTIMATED USE BASED ON DROPPINGS COUNT 

CONVERSION FACTORS, 
13 PELLET GROUPS PER SHEEP DAY 

12 CHIPS PER COW DAY 

PLOT SIZE 1/100 ACRE 
A. 3.3 FT. ON EACH SIDE OF TRANSECT LINE 

OR 

B. SUPERIMPOSED CIRCULAR PLOT WITH 
AN 11.7 FT. RADIUS 

FORMULA FOR A 

25 

35 

45 

55 

15 

20 

30 

30 

35 

40 

30% 

40% 

50 % 

80% 

20% 

25 % 

35 % 

40% 

45 % 

60 % 

.'1 X 
/t,O 

/2-

2.s -
/2~ 

zy -l.o 

~ 

DROPPINGS PER TRANSECT X ~ _ COW DAYS PER ACRE 
CHAINS PER TRANSECT 12 

FORMULA FOR B 

AVERAGE DROPPINGS PER PLOT X l OO ~ COW DAYS PER ACRE 
12 
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FORMULA TO CONVERT GRAMS/TRANSECT TO # /ACRE 

PLOT 

SIZE 

.96 

1.92 

4.8 

9,6 

NUMBER Of PLOTS 

10 20 

Xl0 XS 

XS X5/2 

X2 DIRECT 

DIRECT -:- 2 

CALCULATIONS 
/t>O 

J.2 \( Ti'";: 

13 I 120, o 
/I? 
~ 
~ 

I 2 t> 

IJ 

30 

Xl0/3 

X5/3 

X2/3 

-:- 3 

COW DAYS PER ACRE _____ 2_,S" ______ _ 
SHEEP DAYS PER ACRE ____________ _ 

GAME DAYS PER ACRE D ___ ~q_.=2.. ________ _ 

E ------------M __________ _ 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

* -42 - OCULAR ANALYSIS 

42 . 1-- : 

Ocular analysis is an alternative technique for gathering the same sort of information 
that is collected by the site analysis method. As the name implies, it is based, for 
the most part, on experienced observations rather than measurements. It may be used 
on no more than four of each five classifications to be analyzed on any given allot­
ment. Its principal advantage is a more rapid collection of information. 

In making an ocular analysis, the type to be analyzed is traversed and periodic stops 
are made to observe and note various site characteristics. Sufficient time must be 
spent in each situation to complete form R4-2200-l0. Whenever a new situation is 
encountered such as a vegetal type, condition, or suitability class not recently 
analyzed, the observer will "retrain" his judgment by running a site analysis transect. 

42. l - Steps to Take in Running an Ocular Analysis. 

In proceeding through a type, the examiner must be observant of the following charac­
teristics so they can be summarized for the type as a whole: species ·present and their 
abundance, overstory and ground cover, browse condition and apparent trend, erosion 
patterns, soi I disturbance, cover dispersion, and yield estimates. A worksheet or 
notes can be very useful for accumulating this information. In addition, the examiner 
will make dropping and pellet group counts on plots distributed through the type and 
will gather soil data from a site selected as representative of the type. 

Upon completing his traverse of the type, the examiner will then compute the addit ional 
data needed to complete the form. He will complete his writeup while still in a repre­
sentative portion of the area. 

The encircled numbers on Exhibit 42-A refer to the following paragraphs: 

l. List species. All species observed within the area being analyzed will be li sted 
on form R4-2200-l0 as "Grasses," "Forbs," or "Shrubs." 

2 . Percent Composition. An' estimate on a dry weight basis will be made of the 
percentage each plant species makes of the total plant composition, except that a 
percentage need not be assigned to those that form less than one percent of the composi­
tion. Experience gained from making site analysis transects on similar types will be 
helpful. 

A useful technique for estimating percent composition is to first estimate the percentages i 
in grasses, forbs, and shrubs. Then estimate the relative abundance of species within · 
each group starting with the most abundant and rating each less abundant species in turn . ' 
After percentages ~ave been assigned, compare one species to another and adjust per­
centages unti I you are assured they are given proper relationship to each other.-* 
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*-3. O vers tory a nd G round Cove r Determina tion. (See Sections 41.22 and 41.23.) 
Experience ga ined from run ning site anal ysis transec ts on similar types is the best guide 
for making these estimates. 

4. Dropping Counts. (See Section 41.24.) Pellet group and chip counts will be 
made on 1/l00th-acre plots. Plots one chain long and 6. 6 feet wide can be used as 

the examiner moves from one observation point to another. Pellet groups will be shown 
as sheep (S), deer (D), elk (E), or moose (M). 

5. Browse Condition and Trend. As a means of correlating livestock and game 
range analysis, the important browse species from the game management standpoint 
will be classified as to condition and apparent trend. (See Chapter 90, Section 93.3.) 

6. Soil and Erosion Data. (See Section 41.25.) This part of the ocular analysis · 
technique is identical to that for site analysis. 

7. Soil Disturbance. (See Section 41.25.) The findings from site analysis transects 
should be used for guidance in this estimate. 

8. Ground Cover Percent and Dispersion. (See Sections 41.23 and 41.26.) 
Experience gained from site analysis transects is the best guide for making these 
estimates . 

9. Herbage Production. Production estimates of three kinds are made as fol lows: 

a. Total Herbage Production. Total herbage production will be estimated 
on a dry weight basis. Experience gained from site analysis transects is the best 
guide for making this estimate. Production estimates should also be checked by 
periodic clippings and weighings. 

b. Production of D&I Plants. This is a calculation of forage production based 
only upon Desirable and Intermediate plants. It is accomplished by adding the 
percentage of Desirable and Intermediate plants in the composition and multiplying 
this sum by the estimated total dry weight herbage production. 

c. Estimated Potential Production. (See Section 41. 28-4.) 

10. Use Intensity Calculations. Using dropping counts and the formulas found on 
the back of the form, calculate days use per acre for each class of animal involved. 
Record the results in the indicated place on the lower right-hand corner of the back 
of the form. -* 

* -March 1969 
Amendment No. 4-* 
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*-11. Desirability Rating. (See Section 41.27.) Desirability rating column totals 
for grasses, forbs, and shrubs are added together and the resu I ting sums are recorded 
in the lower right-hand portion of the form face. 

12. Condition Rating. (See Section 41.28.) 

13. Apparent Trend. (See Sec ti on 41. 28.) 

14. Reasons for Suitability Classification. (See Section 41. 29. )-* 

Forest Service Handbook, R-4 * -March 1969 
Amendment No. 4-* 
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*-Exhibit 42-A 

WRITEUP NO. 

I 
C AR N LYS S 0 UL A A I I PHOTO NO. 

S3 CVX-1~-S"i> 

FOREST I RANG ER OISTRICT I ALLOTMENT I EXAMINER I DATE 
01../- 8/tNNDC K 03· 5-rR~WSERR\-' LAkE J:=aR I< w,.,. s.,,.:1-J.. 7/}'r/4,g 
lVPE DESIGNATION 

St ~-is-
I KIND OF LIVESTOCK 

CATTLE 
j sLon 

IS" 
I EXPOSURE 

SW 
I ELEVAflON 

'j!!)t)O 

LOCATION IN PILOT PEIH< s.-,s11v sou,H DF ROAD. 

% DESI RA 81 l I TY % 
GRASSES COMP RATING FORBS COMP . D I l 

ELCl 19 19 LUPIN q 

MfBW /.( ',f g,aSA # 

FELD 3 3 ~DA~ I 
S,co2 2 2. ..iVAM 7 
8RMA. :3 ., ,Hr~ 2. 
PONE:. /i"'\ I I rlA FL r.\ S" 
AGSP \.. '..I 2. 2 IIGUR l.!./ 3 
POSE 1 I HEIIN I, 

AC.TR. r /(" i'\ /;,l:1>1111/ 3 
~ u \) AST~~ :J 
lt::..J VCOL.A I 

DEi.PH (.L) I 

AGOSE ...,.. 

~AO/: T 
81.t>6 T 

ANN&A -r 
~ 
\.'-_./ 

TOTALS 3S 'J'( I 'IS 
% OVERSTORY (TREES) __________ _ 

% OVERSTORY ISHRUBI ______ ~----

% CROWN COVER (HERBACEOUS\------~-
% BARE GROUND _______ ~--""T':'-'!-j..,. 

'!. PAV. ( 1/1 ... '/, .. DIAMETER)---~~----

5 ® S" 
0 % ROCK AND PAVEMENT l'I. ' >J --~-- --- \00¾ 

Zo % VEGETATION------------'------
7() % LITTER _______ _____ __ _ 

COW CHIPS PER ACRE JS() (/914 ~u.,.s)@ 

PELLET GROUPS PER ACRE S D E M 
_ll __ 

BROWSE, COND _F __ APPA~REND ____ _ 

R4 -2200- IO (11,68) 
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DESIRABILITY % DESI l¼BlliTY 
RATING SHRUBS COMP RATING 

D 

5' 
'I 
I 

2 
.5" 
3 
&, 
3 

2.9 

I l ~-.,. . D I l 

'I SYi>RO · P~ 3 3 
f'HVIL . F- s s 
AtlTR . F- 12. I (J 2. 

7 /i\ /:::'\. 
lV l~,/ /1 \ 

~I 

1 
I 
I 

/,'"";'I\ 

ll 11/ 

II. 2.0 8 /0 2. 
% DESIRABLE 71 
¼ INTERMEDIATE Z.7 @ 
¼ LEAST DESIRABLE 2. 

CONDITI ON RATING• 

COMPOSITION RATING 2'.Z 
PRODUCTION RATING l.8. 

FORAGE CONDITION RATING 

GROUND COV ER INDEX /) 

CUR~ENT EROSION INDEX 'i..I 
SOIL CONDITION RATING u· 

APPARENT TREND, VEG. -- SOIL---''"---

® 
"ON BASIS OF DRY WEIGHT ESTIMATES. -* 
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* -SOIL SURFACE TEXTURE _ ___ __,l..:..:O:..,:GI.::...;_....,;..:__ _____________ . THICKNESS _ __,_/_..2,..__ pH -~'-•_O __ _ 

SUBSOIL TEXTURE _______ .... C ... l'-"a.=-!:i--=J."-' .. =°''-' .... ~----------= . THICKNESS __ 2:-..,'Y_"_,-t-c.__ PH --"~·=S:~--

:, COURSE FRAGMENT CONTENT BY VOLUME, SURFACE ___ __._, .. Q ______ ®.c:b=-- SUBSURFACE----'--"'------- --

SUBSTRA TUM MATERIAL _ _,_F-'r...!o.::..::.c_;_+..:"'-'~-'f>.J4iit...._.S'-'o."-"'n"'d'--"'-s-'./-:.,....,=5ii<:~; EFFECTIVE ROOTING DEPTH -----""-'--------- -

REMARKS ____ C..__.o'-'J."-"'!._./..,c:_...:./_,,a,._,!J1-JC....,_r _ _,k,._,eL-'ll','-''-";.,,_s.__...p,_+'----=3-'L-!--',,"'------------------------

EROSION PATTERN, SURFACE LOSSES AVERAGE _____ INCHES OVER _____ % OF THE AREA 

GULLIES TOTAL APPROXIMATELY _______ FEET IN LENGTH AND AVERAGE ABOUT _____ FEET DEEP 

REMARKS NP 4pparcnf C:.,...0 •te'1 PD fL. ;s ;r ,"f < • 

INHERENT EROSION HAZARD, DETACHABILITY RA TING __ _.i,..__ SURFACE COVERED WITH ROCK FRAGMENTS 'I, INCH OR GREATER 

IN DIAMETER ___ $"'°--___ %, ADJUSTED DETACHABILITY RATING _____ ....,..'---------------

PROFILE PERMEABILITY RATING ____ ,.._ __ ; SOIL ERODIBILITY INDEX --'-~-=2.=--_; CLASS :OZ:: c© 
SLOPE ----J'-'S".._ __ %; INHERENT EROSION HAZARD, CLASS ___ _,.J..o,:,,,U:,:::._ ___________________ _ 

,.,,....,_ 
SOIL DISTURBANCE, COMPACTION ___ ..,:N,,,·o ....... :,_:_,e._ _____ +(b-+-..Jl'-----11WNE, LIGHT, MODERATE, HEAVY) 

DISPLACEMENT Noni! (NONE. LIGHT, MODE RA TE, HEAVY) 

COVER DISPERSION, UNIFORM ~ FAIRLY UNIFORM ___ ®,.._+-VARIABLE _____ HIGHLY VARIABLE ______ _ 

GROUND COVER PERCENT ___ .._9..:():;..._ __________ _ 

GIVE REASONS FOR SUITABILITY CLASSIFICATION ....L..!..!!C&J...,...1.!..!<..>.._"'-'-'u....~.:::,__~u:r.L!.~.c.::c.:..,_!.!:!+-"'E-1ee;r...r:iK,,li'-"l.;a:...'---"~µ:..._ 

I O>'I 

GRASSES 8, SEDGES 

JUST BEFORE HEADING 

HEADED OUT 

AFTER BLOOM 

SEED MATURITY AND PAST 

VERY LUSH 

FLOWERING 

SEED TIME 

FORBS 

BROWSE 

LUSH LEAVES (SNOWBERRY) 

FIBROUS LEAVES (OAK) & PURSHIA 

RABBITBRUSH & SAGEBRUSH 

ESTIMATED USE BAS.ED ON DROPPINGS COUNT 

CONVERSION FACTORS, 
1 3 PELLET GROUPS PER SHEEP DAY 

12 CHIPS PER COW DAY 

PLOT SIZE I/ I 00 ACRE 
A. 3.3 FT. ON EACH SIDE OF TRANSECT LINE 

OR 

8. SUPERIMPOSED CIRCULAR PLOT WITH 

AN 11 .7 FT. RADIUS 

FORMULA FOR A 

25 30 % 

35 40% 

45 50 % 

55 80% 

15 20 % 

20 25 % 

30 35 % 

30 · 40 % 

35 45 % 

40 60% 

DROPPINGS PER TRANSECT X 11020 - COW DAYS PER ACRE 
CHAINS PER TRANSECT 

FORMULA FOR B 

AVERAGE DROPPINGS PER PLOT X 1 OO = COW DAYS PER ACRE 
12 

*-March 1969 
Amendment No . 4-* 

HERBAGE PRODUCTION ESTIMATES 

ESTIMATED TOTAL HERBAGE PRODUCTION . LBS PER 
ACRE IDRY WT.) }(.¢0 

ESTIMATED TOTAL PRODUCTION· D AND I PLANTS (j) 
LBS. PER ACRE IDRY WT I JSl;,S 

ESTIMATED POTENTIAL PRODUCTION . LBS PER 

ACRE (DRY WT.] 1 '- !,D 

<cA LCULA TI ONS 

~ 
1-J ,~i· <> 

~ 

COW DAYS PER ACRE ___ ...,12.:.:.:.5,:,..._ __ _ 
SHEEP DAYS PER ACRE _______ f,7:\ 
GAME DAYS PER ACRE D '- • 2. cr:::sv 

e ______ _ 
M _______ _ 

Forest Service Handbook, R-4 
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Agropyron cristatum 

"'-Exhibit 41- D 

DRY WEIGHT CONVERSION TABLES 

Grasses and Grasslike 
Percent Airdry Weight 

STAGES 

Leaf Boot Bloom 

27-30 35 

OF DEVELOPMENT 

Dough Seed Maturity 

50-55 56-62 

41.4--{ 

Curing I 
' 

A. inerme 38 45 50-60 85-90 

A. spicatum 30-35 
. 
' 

A. subsecundum 

A. trachycau I urn 

Arrhenatherum elatius 

Brom us i nermi s 30 

B. marginatus 

B. te~torum 25-30 

Carex aquatilis 

C. geyeri 45 

C. rossi i 

Elymus cinereus./ 30-40 

E. glaucus 

EI eochari s spp. 

Festuca idahoensis 25-30 

F. ovina 30 

F. t·hurberi 
Forest Service Handbook, R-4 

36-40 40-45 45-55 

45 

35 37-45 

30-35 

30-40 30-40 

30 35 

30-35 35 40-50 

37 

50 50 55 

40 

35-40 45 50 

30 40 

31-35 40 45-50 

35 40 40-50 

40-55 

50-65 

50-60 

50-60 

35-40 

40 

60 

37 

60 

60-70 

38 

50-60 

50-60 

60 
*-March 1969 
Amendment No. 4-* 
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Juncus spp. 

Melica bulbosa 

Poa fendleriana 

P. pratensis 
.. 

P. secunda 

Sitanion hystrix 

Stipe columbiana 

S. coma ta 

s. lettermani 

s. thurberiana 

Wet meadow (al I spp.} 

*-March 1969 
Amendment No. 4-* 

/ 

*-Exhibit 41-D--Continued 

DRY WEIG H CONVERSION TABLES 

Gr"asses and Grasslike 
Percent Airdry Weight 

STAG ES OF DEVELOP ME NT 

Leaf Boot Bloom Dough Seed Maturity 

33 

45 50 

30 35-50 40-50 

2C 27-34 35 45 

25-30 35 40-45 50 43 

30 35 60 50-60 

40-45 45-50 

42 

40 45-50 60 

65 

26 

Curing 

70-90 

Forest Se1 vice Handbook, R-4 
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*-Exhibit 41-D--Conti nued 

Forbs 

Percent Ai rdry Weight· 

STAGES 

Pre-bloom Bloom 

Achi I lea mi I lefol ium 20-25 25 
la nu losa 

Actaea arguta 20 

Agastache urti ci fol ia 25 30 

Agoseri s spp. 17 

Arte mi sia ludovi ciana 

Aster spp. 25 35 

A . adscendens 

A. foliaceus 

A. scopulorum 

Balsamorhiza hookeri 25 

B. sagi ttata 17-20 25-30 

Castilleja spp. 25 27 

C. Ii nariaefolia 

Comandra pa l Iida 35 

Crepis spp. 25 30 

Cordylanthus ramosus 30-35 

Delphini um occidentale 22 28 

Forest Service Handbook, R-4 

OF DEVELOPMENT 

Soft Seed 

30 

40 

30 

30-35 

30-40 

35 

Seed Maturity Curing 

35 60 

36 

45 -50 70 

34 

34 

50 

50 

40-50 

35-40 

39 

4c 

50 

* -March 1969 
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Erigeron spp. 

E. speci osus 

Eriogonum umbel latum 

Frasera speciosa 

Geranium spp. 

Hackelia floribunda 

Hap I opappus parryi 

Helianthella uniflora 

Heracleum lanatum 

Hieracium albertinum 

Hymenoxys ri chardsoni 

Lathyrus spp. 

L. I eucanthus 

Li gusti cum porteri 

Li thospermum rudera le 

Lomatium nuttallii 

Lotus wrightii 

* -March 1969 
Amendment No. 4-* 

*-Exhibit 41-D--Continued 

Forbs 

Percent Ai rdry Weight 

STAGES OF DEVELOPMENT 

Pre-bloom Bloom Soft Seed Seed Maturity Curing 

25 

33 35 55+ 

35-40 40-50 60-65 

20 20 

20 25 25 25-30 

27 

20 22 30 35 

20 

20 20 20-25 

35 

25 35 

25 30 50 

30 

30 

26 

25 35 

25 

Forest Service Handbook, R-4 
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*-Exhibit 41-D--Continued 

Forbs 

Percent Ai rdry Weight 

STAGES OF DEVE LOPMENT 

Pre-bloom Bloom Soft Seed Seed Maturity Curing 

Lupi nus spp. 20-25 

L. sericeus 

L. argenteus 

Lygodesmia spinosa 30 

Mertensia leonardi 18 

Microseris spp. 19 

Orthocarpus spp. 

Osmorhi za occidenta Ii s 

Penstemon spp. 

Petradoria pumi la 

Potenti I la sp p. 

Phlox hoodii 

Rudbeckia occidentalis 20-25 

Seneci o in tegerri mus 

s. serra 20-25 

s. uintahensis 

Ste I !aria jamesiana 25 

Forest Service Handbook, R-4 

25-30 30-40 

26 

25-30 30-35 

20 22 

21 25 

25 28 

50 

25 

15-20 

25-30 35 

25 

30 

30 

35-45 65 

22 

33 

35-50 

38 

70 

30 

* -March 1969 
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Thalictrum fendleri 

Valeriano occidentalis 

Vicia americana 

Viguiera multiflora 

Viola spp. 

Wyethia amplexicaulis 

* -March 1969 
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*-Exhibit 41-D--Continued 

Forbs 

Percent Airdry Weight 

STAGES OF DEVELOPMENT 

Pre-bloom Bloom Soft Seed Seed Maturity 

30 35 40 

20 25 

25 30 30 

30 35 

20 

25 30 35 40 

Curing 

40 

-* 

Forest Service Handbook, R-41 
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Acer glabrum 

Amelanchi er a lnifol ia 

Artemisia arbuscula 

A. canescens 

A. frigida 

A. tridentata 

C ercocarpus montanus 

*-Exhibit 41-0--Conti nued 

Shrubs 

Percent Airdry Weight 

STAG ES 

Early Leaf Flowering 

30 

35-45 

35-40 45-55 

35-40 40-45 

38 

Chrysothamnus viscidiflorus 25 40-45 

Guti errezia sarathrae 

Pachistima myrsinites 

Opuntia fragilis 20 

Physocarpus malvaceus 

Prunus virginiana 

Purshia tridentata 40 

Quercus gambel ii 

Rosa spp. 35 

Sambucus sp p. 

Symphoricarpos spp. 25-30 35 

Tetradymia canescens 

Forest Service Handbook, R-4 

OF DEVELOPMENT 

Mature Foliage Late Season Winter 

40-50 

50-55 

41 

47 

50 

55-60 

45 

45 

45 

40 

40-50 

35 

20-25 

40 

55 

60 60 

60 

75 

70 

55 

55-60 

* -March 1969 
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TABLES F~ COtNERTING 
GREEN WEIGHT TO ORY WEIGHT 

BY 
GROIYTH STAGE 

Gr"'Nn Weight x Percent • 
Or \'lei ht GRASSES 

Scientific Name 

GRA~ES 
Agropyrc,n spp. 

cristatum 

elongatum 
inenne 
1ntennN1um 
riparium 
~asystachyum 
apicatum 
amHh!i 
suDsecundum 
sibiricum 
trechycaulum 
trichophorum 

Arrenatherut11 
elatiua 

Br"°"' spp. 
inennis 

merginatus 
tectorum 

Ce I aMgrostls 
rubescens 

Arristide 
longiseta 

Cerex sp (dry) 
fil ifolia 
geyeri 

Oactylus 
glONratus 

Elymus spp. 
cinereus 
glaucus 
sal ina 

Eleocharis sp. 
Featuca 

•l•tior 

idahoensis 

Netter Percen 

\ Fu 11 
CC)fflflll()n Na.. · A-e-8 I 0011 81 

Whe• tgrassea · 
Crested whe"t­
grass 
a 11 

Beardless 
Intermediate 
St l"Hlllban k 

hickspike 
Blu.t>unch 
•stern 

Bearded 
iberian 
render 

Pubescent 

Ta 11 Oetgrass 
Bromegressea 
Smooth {men-
cher) 

Nounta:ln 
heat 

Pinegress 

Red threeewn 
grass 

Sedges 

Elk 
Orchard grass 

Wild-ryegrass 
Basin 
Blue 
Salina 
Rushes 
Fesues 
Nead01r•AI te-
Ta 11 

Idaho 

· 25 
25-;g 
25-30 

25 
25-30 
25-30 

25 
25-;o 
25-30 
25-30 

25 
2~ 
20-25 

2o-e5 
25-30 
25-;o 

28-35 

,0-40 

'° 40 
20-25 

25-:,0 
25 

25 

30-35 

(45)' (50) 
4<>-45 50-55 

40-J.ac; 
J5~ 
4w::r:i5 
45-5 
45-5 
40-50 
45-50 
35-40 
40-45 
o-45 

38-43 

48-5c; 
45 

45-5C 
53-56 
55-6o 
50-55 
53-58 
45-50 
50-5, 
5C>-5, 
45-50 

(60) 
6o 

~5-65 
~ 
5-6o 
~ 

o-65 
5-65 

So-6, 
'55-6o 
60-65 

5-6o . 
35-4 
35~ 
35-4 

~v-45- 50-55 
4o-4 a 50-'35 
40-45 5<>-55 

35-4 
35~ 
35 

40-4 

45 
4 
5 

30-:, 

40-q5 
50-S, 
4~5 

50-55 

55 
55 

4°""'~ 
5-5 5()-55 

}5--40
1 

4o 

I 
35-40 45-50 

40 45-50 

6o 
6o 
6o 

50-55 

6o~ 
55 

,a 
55-60 

5o-6o 

NOTE a See I ast page for instruction•• 

Nnt 

(85) 
75-90 

80-90 
80-90 
75-65 
80-90 

-90 
0-9() 
0-90 

70-90 
5-90 
5-90 
o-85 

65-85 
75-85 
75-8'3 

65-85 
85-90 

8'5-90 

80 
80 
7S 

60-80 

70 

75-85 
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con•t. 
Avera b nt 

Cur 9 
Full SMd to 

Scientific Nanw ConncnN•• Pre-6 OOffl e Mtur-. Cu 

CNina Sh .. p 25-35 40-45 45-50 75-e_; 
rubra Red 25-30 4<>-45 45-50 70-65 

Juncua •PP• W1regr••• 20 40-45 16-50 
Koe leria J1ne9resa 20-30 38-45 50-55 75-85 

criatata 
/Ml ica 

bulbosa Onlongni•• 20-30 4<>-45 45-50 80-85 
Oryzopaia Indian Ric. , 30 45-50 50-55 80 

hy,..noidee gresa 
Oryzopeie Weber Rice 30 45 50 80 

Wbberi gr• .. 
Po& 

Mp I• Big 25-30 38-45 50-55 70-. 
nevadeneia Nevada 20-30 ~-Jo t>·55 70+ 
pratenaia Kentucky 20-25 35-40 5-50 6;-70+ 
,ecunde Sandberg 25-30 4o-.45 50-55 85-90 

Phalarie RNd Cenery 25 4<>-45 50-55 75 
erundinecea 

Phleum imothy 2~ 35-40 45-50 
~r111ten•e 

Sitanion Squirr-e I tail 25-,s 45-50 55-6o 70 85-90 
l'lystrix 

Sporobolus Alkali Sacaton 30 L6 55 &.; BO 
eiroidea 

Sporobofue Sand Oropseed 25 40 50 6o 85 
Cf"Yptandna 

Stipe •PP• Nffdlegra•s•• 
40--45 coiunibiana Coluflbia 25-30 50 75+ 

C:OIMlte Need I• 6 Thr-eed I 25-30 40-45 50-55 70+ 
,etteraanl Lettennan 25-30 4o-lo 50-55 70+ 
thwbertana Thurber I 25-30 4~5 50-55 80+ 
~ls U.a•i ;wt.( I tau 

' 
25-,0 5 50 70+ 
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·r ABLES F~ CONVERTOO 
GREEN WEIGHT TO ORY WElGK1' 

BY 
~ni STAGE 

Awra MIJ t 

SciaQU f1c U:ome 
f 
.o,nmon N f M -

r\.~dS 
~lea Yarrow 17-20 ~ 30-39 bO 

lanulosa 
Agest8Che 

urticif o I ia HorNmint 25 ~ 45 
Agoseris spp. Mt. 0111ndelion 17 
Alliut1 spp. ild GrtiOl'I 15 20 40 70+ 
Artemlsia reen sage & 18 3-45 65+ 

I udoviciana cudweed 
Aster spp. ster 27 35 40 <>-50 65·· 
Astragalus sp. a 11 25 
Astregalus sp. Low . 25 
Balsemorhiz.e l.\rrow J eef 17-25 13<>-'5 : ~-45 5-:50 65• 

segittate Balsa111root . ' 
Castilleja spp. 1ndian Paint 25 27 30 35 50+ 

Brush .. 
Crepis Tapertip Hawks- 25 ~ '5 40 50 

acu11ineta bearrf 
Crepie spp. Hawksbeard 25 ~ 35 40 50 
D•I phinium spp. Te I I Larkspur 22 28 30 ~ 50 
De I phiniUffl SpPe Low Larkspur 25 '° '5 50 
Erigeron spp. Daisies 22 25 30 . J5 55 
Erigeron Daisies 33 35 55 

speciosus 
Eriogonum spp. Buckwheat 20-25 3~ 40 50-55 6;+ 
Fraseria Showy fr1sere 20 20 
speciosa 

Gali1.111 Bedstraw 17-20 HO 
boreale 

Geranium spp. GeraniUlft 20 25-,0 30-35 o-!,5 55+ 
He I ienthel I a Oneflo,,er 20 30-35 ~5 <>-55 65+ 

unif lore sunflower 
Heracleum CO# parsnip 20 20 20 22 30 

l1natua 
Hiereci1.11 Hawkwed 15-eo 25-30 35~ 65+ 

a lbertin\al 
Lathyrus •PP• Pet!Nine 20 25 29 35 50 
Leptodacty I on Granite Git le 6o 

pc.s,gens 
l 1 thospenM.1111 ~tone9ffd 15-eo 25-30 4'r45 ~5 65+ 

ruderel• 
_ l0ffl8t1•n SPJ)o eucuitl"'OOt 15-20 12o-es, ~o 

I 
YI 

I I 
• 



vere • 0 Metter P.trcent b 

~ N9m1 ~-B 00ffl 

Full 
Scientific Name Bl 

Lupinus spp. l up1.ne ~ 
Nertensia Bluebel Is lo 

leon'lrdi 
Orthncarpus spp. Owlclover 15 
Osmorrhize SwNt enbe 18 

occidental 1s 
rensternon spp. Penstemon 20 25 
Paeoni11 Peony 

brownU 
Ph I Cl)( spp. Phlox 2~ 35 
Polttmonium Jacobs Ladder '5 2 

fol iosissimum 
PoJygonum spp. Knotweed 25 
Potent11 ta spp. Cinquefoil 15-20 25 
Rudbeckia Niggerheed 21 25 

oceidentel is 
Selsole Russbn th 1st I 25 ' I hnuifol ie 
S.necio spp. GrountJnl 

in tegerrimus Lamb!'tongue 15-eo 23 
SQP"l"'6 !luttl:!rN':!ed 1c;-?o 2 

Stellaria . 
Ster-wort - ~ I jemesiana 

Tere><ecu111 Dendel ion 
officinale 

) The I ietrum fendleri Needow-rue 23 
Tragopogon spp, Salsify 20 
Ve leriene Velert.an 

occidental 1s 
Vicia Vetch 

ernericene 
Viguiera Showy goldeney 

mu It 1.f I ore 
Viola spp. . Violet 15-eo 
Wye thie sr,r,. 'ifyethia ~ 

Ste 

25 
es 

30-35 
,0-38 

45 
30 

40 
30-35 

30 

45 

,o-40 
35 

'° 
36 
35 

30 

35 

30 
35 
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SMd 
Aeture 

r~ 35 
,O · 

135--40 
40 

50 
35 

45 
38--45 

I Lio 

50 

o-45 

' . • I 
• I 

40 ,1 

40 
40 
25 

30 

ro 

nt 
Curing 

to 
Cu~d 

~ 
50 

45+ 
50+ 

50+ 

70+ 
6o+ 

55+ 
55 

65 

55+ 
c;5+ 

65+ 

55+ 
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TABU:S F~ C()NERT~ 
G~EN WEIGHT TO ORY WE 1GHT 

ff( 

GR~ STAGE 

p 

Selentif ic NaN oaaot\ Na. 

PASl\.lRE SF£CIES 
Mldicego Alfelfa 20 30 39~ 

sr.tiva 
Nelilotus spp. Sweetclcw•r- 20 30 
Trifolium Ladine & Dutch 

repens 
Trifolium Afslke clover 

hybrid um 
TrlfoUum Red clcwer-

pretense 
Onobrychis Sainfoin 20 30 

sativa 
Lotus Trefoil • 

cor-niculatus 
Astragalus Cicer- ~lk- 20 30 

cicer vetch 

.. 
,.. . 

.•' 

, I • - · 
, I . • \ 



Scientific 
Name 

SHRUBS & TREES 
Acer Rocky Mt. 

glabrum. maple 
Mtelanchi•r Service• 

al a1foll• Mrry . 
Arte,nbia Dwarf sage i 

arbuscule 
Silver ~aJ Artemisia 

C-!!n& 

Arteniisia Black sage 
nova 

Arte,dsia Big Mge 
tridentata 

Artemisia ThrNtip 
tripertitft sage 

A•""iplex Shadseal• 
:,nfertif o-

Ila 
Ceanothus Snowbruah 

velutinus 
C hrysothamnus Little Rab 

viscid if lo- b1tbrush 
l"US 

Chrysothe111nus Rubber Rab 
neuseosus b1tbrush 

Eriogonu11 •PP. Shrubby 
Buckwheat 

Gutierrezia Snek"•~ 
sarothrae 

Juniperus Oneeeed 
osteosperme Juniper 

Opuntie spp. Prickly 
pear 

Physoca,,,us Nin.bark 
ulvaceua 

Populua Aapen 
tre-,lot.de• , 

Prunua ChokecM 
virglniana 

Prunu• Bitter• 
etnerginata cherry 

• New Ped■ forat.ng 
•• Fr-ult ripe and dryin9 

TABL£S FM co.NER'fDG . 
GREEN WEIGHT TO IRY WEIOHT 

BY 
GRCWTH STME. 

30 

35 40 

54 6()-75 
\ .. 
,; 
.,. . 

' 
50-55 6o-75 

40 50 55 

,a 

,s 45 50 65 

'° 37-45 5o-6o 65 

45-50 55-60 65 

5°£~ 10 

58 

10• 13-15•• 

74 

37-40 52-56 

4, 

nt 
I 
I 

h · Mature 

I . 

6o 

7o+ 

7o+ 
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. :, ":' · ... ~ .. =- . . . . . - . . . 
TheN tabl•• oan be ~ to ... 11t S.n c,,nverting green weight to 

..,,_ Night-.• AIM)' ocrdtau affect tM percent dry weight, such es, 
eo11 11101.ahre, et11011pher1c iio!ature, e,c-ect growth stege, etc. This 
18 the reuan for the epreed in f iguree for a a pee if ic growth period, 
like full blooa 30-bo peroent. The table• ere epprc»cirnete, but will 
he Ip you to edJuat yfNr Nt1tlllt•• frM green weight to dry wight. 

Exa■pl•• GrNn .. 1ght ,ample - Cre,ted wheatgrn• at 
soft dough stage • J 00 grena. 
Ory .. t.ght percent • 50 per-cent 

100 x .50 • 50 gr ... o~ dry weight cr-sted wheetgr•s 
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R-4 RANGE ANALYSIS HANDBOOK 

CHAPTER 50 

GRAZING IMPACT ANALYSIS 

53 -1 

Determinations made with the grazing impact analysis procedure include forage utiliza­
tion, trampling damage, soil compaction, plant composition, forage production, herbace­
ous overstory, use intensities of game, total forage removal, and observation on soils. 
The information obtained on each bench mark will be recorded on fonn R4-2200-8, and 
summarized on form R4-2200-3. The .96, 1.92, 4.8, or 9.6 square-foot plot sizes will be 
used as the sampling unit. 

51 - SELECTING BENCH MARKS. Selected areas within the suitable range will be 
permanently marked. These will serve as "bench marks" on which measurements and 
observations will be made to direct management and to guide the manager in his future 
evaluation of the range. Bench marks must be representative of the primary range and 
must be areas that will be sensitive to changes in livestock management. The nu!Ilber of 
such areas required will depend upon the complexity of the vegetation, soil, and topo­
graphy. As a guide, one bench mark should be established for each 1,000 acres of primary 
range, although this standard will vary according to the size and complexity of the unit. 

51. 1 - Rules to be Followed in Selecting Bench Marks. 

1. Bench marks must be located on range classified as primary and must be repre­
sentative of this range classification. 

2. Bench marks must not be established on areas of unavoidable concentration such 
as waterholes, bed grounds, and fence lines. As a general rule, transects should not be 
established within 200 feet of such concentration areas. 

3. Bench marks will be the first to reflect the results of grazing management. For 
example, on cattle range the meadow edge will normally be properly grazed before much 
use is made of the meadow proper, and timber openings will generally be overgrazed be­
fore significant use is made of the area under the tree canopy. Therefore, the meadow 
edge and timber opening would be the key to management of these particular ranges. 

4. The procedure for selecting bench marks on sheep range will be the same as for 
cattle range except that the bench mark areas will not necessarily be used as sites for 
grazing impact analysis. This is because sheep are under control of a herder, and fixed 
areas can be given special consideration. Because of this, sites for grazing impact analy­
sis should be shifted when necessary to reflect the true grazing pressure on the allotment. 

52 LAYLNG OUT THE TRANSECT. See Chapter 40, Section 41.1. 

53 - RECORDING DATA ON GRAZING IMPACT ANALYSJS, FORM R4-2200-8. See 
Exhibit 53 in this chapter; also Chapter 40, Section 41. 

Forest Service Handbook July 1964 
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Exhibit 53 

GRAZING IMPACT ANALYSIS 
BENCHMARK NO. -~•-1 ____ _ 

TRANSECT 
NUMBER 

PL OT 
s 1zc • 

SPEC I E S 

..Srl<6 
~,::.I' 

,ti,.,,._ 
~ - ,~ .. 
s-rr,-, 
f"._,./,, 
~A,..V 

~.c~ 
747"',../- -, 

r,.,.,,,_ 
L,,~· 
Arf-1-

p-- ·-- j. 
A.rr"- t.. 
,(/,,,. ~ 
-r;, .. .,c 
A,rt// ;z. 

-~~s 

T; ra I- ,/4,-Js-

Cl,v/ 
,4;,,-,. 

rA~-1, s/?ru.Jr 

,; OVE RSTORY (SHRUB) 

~ CR OWN C OV E R (HERB , ) 

'1, BARE GROUND 

'1, ROC K & PAV,(NATURAL) 

'1, ROC K & PA V , (UNNAT , ) 

,-, VEG . & LIT T ER 

~ SO IL D IST URBAN CE 

D ROP PIN GS f {',:,#-/1.) 

PELLET GR OUPS /'Ot/~,,.,._) 

FORM R4•2 20 0 · B (4 / 63) 

2 c.lzus: 
PL OT IN• 

TER VAL 

1 2 

,,,~ i."-
/ 

~ 
g.l, 

g~ 

r 
r 

/~I!.! 
r q 

L,., LA 
L> 0 

£" /;J 
::,~ ~,;> , 

/t1 

/ / 

/ / 
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%, 

w 
~ 
7,.,· 

/~ 
,.., 
I 
I 

P LOT S 

5 

#-
;'2::. 

I 

g 
/ 

r 

#' 

/A 

~ 

t:1 
/,;> 

~ 

0 

L 
I 

8:zac 
RAN G E 

CO NDIT ION• 

6 7 e 
2\c! 

~ 

:JU 
(;.l!t. 

3 

J<L ~ ;µ 

r'-
/ 

-r 
,u::: 
/ <I.. 

9 .r 

,?() f21 

/A /I!) 

-~"' ,.A .u..,, 
,,,, C ,,,, . 
C ,a C 

~,., ~" «:, 
~ /~ s 
2, ~ .C) 

I I I 

I OVER l 

9 

71/t. 
;<!.. 

:2, 

1<!. 

?"-

T' 

.s;, 
0 

0 

rt, 

s 
/ 
-/ 

CLASS 

OF USE 

T OTA~ 

10 PR OO . 

1 l! ~ 
~{i -,.d, 

.r 
/~ 

IS-
~ 

J 
~ '!r.l 

/.?5 

-~ I 
/ 
~ 

:~ 
I 
1.. ~.,,. 

4-"Y 
ez.. 

4-
/;'.5" 
/'fq 

77,, .4. /,,. 

$/) 

-~,,.. ,.S"'dd 

Cl 31!J 
,:;, .S-,::, 

M' "r-UJ 
Lr k, 
~ /9-

/ /b 

DATE 

~ SW 
SLOPE• 

ASPEC T 

GRAMS ,;"" 
USED UT ll 

2.5'" rt, 
q .?'/ 
I ?,-, 

,f ~ 

~ 41'; 

/ 2,p 

0 ,., 
'1 ~:. 

~h <SI-/ 

r r 
0 0 

"' 0 
t:) L'.) 

r r 
/ SD 

/,%. J7> 
0 0 

/3 /~ 

I 1.r ,., 0 
I / 

,. 
_!f 

-
So 

3 
.r 

~t, 
~ 

/ , Jf- - ,-f. •• dL 

I ~ 
,,, 
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* (See footnote) 
NOTES, EFFECT OF cuA•ENT GRAZING ON THE s ITE 1. £;-,,J' .c••«f~.c ,r<- ;..-4, 2-/4af 

'(I (4t: /,,d .2,r,z. /,!1-£-S: er: z:irv &b 41/%~) T"/2-e htuM,,,_.,. .,-,,,,,..,,,,_,d 
lle./1,,;_,c ,re ;,,,- .im;a tit.,tvrV ('. s- ..,,...,,«1/~c ,alfV: .?~? # _p/4r;) 

J. .5:,,,,/ (!,~.r':·=• t::v<'/,u,,r: tUr< ,..,.~,< 6-,,.,.., nt:e4:e-,/2 r;; 
Ue!tl')( , 7«4 ,,/4...e.& or ,#,c "'1'114,.,;,_,. ~,~-ttiur ..ofcv.6, .,~ 

-- - ··--··--·-··----- - ·· · · · ·- - - ... .. . ... ... . ....... .. .. ...... ... ~ 

ESTIMATED USE BASED ON UTILIZATION OF AIR-DRY FORAGE 

CONVERSION FACTORS: 

AIR-DRY CONTENT OF GREEN FORAGE 

C.RASSES I SEDGES 

JUST 9EFORE HEADING 
HEADED OUT 

AFTER ILOOM 

SEED MAT UR I TY ANO PAST 

FORBS 

VERY LUSH 

FLOWERING 

SEED T IWE 

BROWSE 

LUSH LEAVES (SNQW9EUY) 

FI BROUS LE AVES (OAKI I PURSHIA 

RAB91TBAUSH I SAGEBRUSH 

AIR•DRY FORAGE PER ANIMAL 

UN IT 

25 
35 

45 

55 

15 

20 

30 

30 

35 
40 

CATTLE UNIT 24# PEA DAY 

SHEEP UNIT ( 125# EWE) 4. I# PER DAY 

WITH 25# LAMI 5.3# PER DAY 

WITH 50# LAMI 6,2# PEA DAY 

CI TH 75# LAMI 6 ,8# PER DAY 

3~ 
4~ 

5~ 

8~ 

2~ 

25~ 

35~ 

4~ 

45~ 

6~ 

CALCUL.A TI ONS 

G,-...,.-, _ _,~ ~~ = 
-- J!f-,&;,,-4.r - / .?tt' -"'· -

4",j,,,,~Jr- /I? - X.~ = 
;o:;;7ir/-

z.52.,.tl¢:-

32 ,#: 

~.,;,,c. 

.z ,,, /IF.,/:,,­
d',y .,c_~,f~ 
CQH.Fv,.,# 

/2./ -=-~- ✓.,..r 
P""" ~,:-~ ., .rr,. ...... . -,,✓ 
4'"r.-.,, r.,,✓~ 

BASED ON PELLET OR DROPPINGS COUNT ESTIMATED USE CALCULATIONS 

CONVERSION FACTORS: 

13 PELLET GROUPS PER SHEEP DAY 

12 DROPPINGS PEA COW DAY 

PLOT SIZE 1/100 ACRE 

A , 3 , 3 FT, ON EACH SIDE OF TRANSECT LINE 

OR 

8, SUPERIMPOSED CIRCULAR PLOT WITH 

AN 11 , 7 ,r , RADIUS 

FORMULA FOR A 

DROPPINGS PCR TRANSECT X 100 : co• DAYS PCR ACRE 

CKAINS PEA TRANSECT 12 

FORMULA FOR B 

AVEUOl DROPPINGS PEA PLOT x 122: co• DAYS PEA ACRE 
12 

July 1964 

,'1;,c -=-• n¾. 
4~ X: ,,_,~ -

/Z. 
//, ? C-,1,V /4,Y .r 

"'"" /.,,,,. 4;;-;,4, 

* Where more than one impact 
transect is run on a ~iven 
site, the informat i on shown 
here should be entered only 
on reverse of suM~~ry fonn. 
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RANGE ENVIRONMENTAL ANALYSIS HANDBOOK 

* -53. l - Determining Forage Production, Forage Utilization, and Percent Composi­
tion. Production, utilization, and percent composition are determined in one operation. 
Through a combination of weighing and estimating, the weight of forage ( in grams) remain­
ing and consumed is determined for each species within each plot. 

Where the .96 square-foot plot is used, grams are converted to pounds per acre by add­
ing a "0" to the total of the 10 plots. When the 9.6 square-foot plot is used, the summation 
of the 10 plots is equivalent to pounds per acre. Where the 1.92 square-foot plot size is used 
add a "0" to the summation of the plots and divide by two. For the 4.8 square-foot plots 
multiply the sum of the 10 plots by two to obtain pounds per acre. 

1. Vegetation to Include in Plot. All portions of the plants within the plot and the 
overhanging portion of outside plants which fall within the plot are considered in the deter­
mination. Portions of plants that extend outside the plot are not considered. (See Exhibit 
41 -C. ) Record all current growth of browse plants which falls within the plot and is avail­
able to grazing animals. 

2. Developing Weight Units. Portions of various plants will be weighed to develop 
weight units. Knowing the relative weight of each plant part is essential in estimating 
amount of forage removed. Some of the most usable weight units are stems, small plants, 
leaves, and weight per square-inch basal area. Relation of leaf weight to stem weight aids 
in estimating. Ten to 20 similar plants or plant parts such as individual leaves or leaf 
clusters can be weighed together and the average weight developed. Weight estimates be­
tween ½ gram and 1 gram will be recorded as a gram; weight estimates less than ½ gram 
will be recorded as a trace. Traces will not be added in figuring total production of a 
transect. 

3. Forage Left. Weigh or estimate the weight in grams of the remammg portions 
of each species in the plot. Record this weight in the left half of the space provided on 
the form. 

4. Forage Consumed. Estimate the weight in grams of the amount of each forage 
plant consumed by the grazing animal. Compare grazed with ungrazed plants to de­
velop proficiency in estimating. Record this weight in the right half of the same space, and 
enclose it with a quarter circle. 

5. Total Production. Total production is the sum of all he plot estimates remaining 
and consumed. Where more than one transect is run on a site, this form need not be com­
pleted beyond the total production column. 

6. Percent Utilization. Grams used divided by total production in grams. 

grams used 
---,---.,--- .:-- X 100 
total product10n 

Percent utilization = 

7. Dry Weight Production. Convert green weight to dry weight. The guides on the 
back of form R4-2200-13 may be used. However, the dry weight tables in Exhibit 41 -D 
will give a higher degree of accuracy . Where more guidance is needed, make actual dry 
weight determination. 

8. Percent Composition. Percent composition will be determined on a dry weight 
basis. Divide the total dry weight of each species by the total dry weight production on 
the transect, times 100, to get percent composition of each species. The total of the various 
determinations in the ';percent composition'' column must total 100. -* 

Forest Service Handb.:iok, R-4 * -March 1969 
Amendme::t No. 4-* 
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*-9. Desirability Rating. Desirability rating of the species will be based on the 
appropriate species Ii st. (See Exhibits 41-H or 41-1.) These wi 11 be designated as 
follows: "D" (Desirables), "I'' (Intermediates), "L" (Least Desirables). Where the 
desirability rating is split for a given species, show the share of each rating thus: 
e . g., "D" - 5%, "I" - 13%. Total the percentage of Desirables, Intermediates, and 
Least Desirables. The total of all classifications must equal 100. 

53. 2 - Overstory Vegetal Cover . Shrub overstory and herbaceous crown cover wi 11 
be treated the same as in Chapter 40, Section 41. 22 . 

53.3 - Ground Cover Determination. See Chapter 40, Section 41.23. 

53.4 - Soil Disturbance - Displacement and Compaction. Trampling by livestock or 
big game results in soil disturbance, which is characterized by both soil displacement 
and compaction. Soil displacement is a factor of concern on light or loose soils, par­
ticularly on slopes. Compaction is common on heavier soils and on level areas. Both 
can be damaging. 

1. Soil Disturbance and Displacement . Trampling activity on the sandier soils 
will result in displacement rather than compaction. The effects are most pronounced 
under dry conditions when considerable amounts of soil may be "walked" downslope 
in this manner. 

Record the percentage of the soil disturbed within each plot. Soil disturbance measure­
ments should be made immediately after grazing; otherwise, rainstorms may obliterate 
the signs. The rating will be based on the total area affected. 

None 
Light 
Moderate 
Heavy 

- less than l percent 
- l to l O percent 
- 11 to 30 p·ercent 
- over 30 percent 

2. Soil Compaction. The commonly used measure of compaction is bulk density. 
Without laboratory determinations, compaction is often difficult to appraise--especially 
in the initial stages. Increased density of the immediate surface layers will be ap­
praised in range analysis by careful visual examination of the structure and examination 
of the consistence. The surface structure and consistence of soils in grazed areas will 
be compared to the structure and consistence of similar site and soi Is of adjacent pro­
tected areas. Soi I compaction wi 11 be judged as being either none, Ii ght, moderate, 
or heavy. 

53.5 - Use lntcc r- sity Determination. Use intensity is determined by the amount of 
forage consumed as obtained from utilization data and by dropping and pellet group 
counts. On established bench marks utilization data is generally the most reliable.-* 

* - March 1969 
Amendment No. 4-* 
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*-1. Forage Consumption. This is calculated on the back of form R4-2200-8. The 
grams used are converted to dry welght, then by formula dry weight is converted to 
animal days per acre. The formula is: 

Dry weight 
= Animal days per acre 

Consumption factor 

Guides for converting green weight to dry weight on the back of forms R4-2200-8 and 
in the dry weight table (Exhibit 41-D) should be supplemented by periodic determina­
tions in the field. This is done by collecting samples and letting them dry in a cloth or 
paper bag, then applying the following formula: 

Dry weight minus bag weight X lOO =Percent dry weight 
Green weight minus bag weight 

2. Pellet Group Transects. As a check on game utilization, pellet group transects 
should be run concurrently with the grazing impact studies. Circular 1/100-acre plots 
(11. 7-foot radius) having a common center with the weight estimate plots are commonly 
used. Pellet group counts may also be conducted as separate determinations. 

53. 6 - Effect of Current Grazing on the Site. The back of form R4-2200-8 is a place 
to show effects of current grazing on the site. At least the appropriate following points 
should be commented upon. (See example, Exhibit 53.) 

1. Age class distribution in shrubs. 
2. Distribution of age classes of forage species. 
3. Destruction of seedlings through trampling or pulling up. 
4. Breaking up or uprooting of mature plants. 
5. Undercutting of plants from excessive soil movement. 
6. Burying of p I ants from excessive soi I movement. 
7. Breaking up of litter cover or displacement as a result of trampling. 
8. Soil compaction - Light, moderate, or heavy. 
9. Rodentactivity. 

54 - SUMMARY FOR GRAZING IMPACT ANALYSIS, FORM R4-2200-3. Form R4-
2200-3 will be used for summarizing data from two or more transects of grazing impact 
analysis made on one bench mark. Data from the "total production" and "grams used" 

columns of form R4-2200-8 wi 11 be transferred to form R4-2200-3. "Average production" 
(green weight) and "average grams used" (green weight) will be obtained by averaging 
these data. "Average uti I ization" wi 11 then be calculated by dividing "average grams 
used" (green weight) by "average production" (green weight). The last column wi II be 
used for converting the average production to dry weight. All elements of ground cover, 
soil disturbance, pellet and dropping counts will be averaged at the bottom of the form. 
Average use intensity, based on forage removal (back of form R4-2200-8) along with 
slope, aspect, and elevation will be entered in the lower right-hand corner of the form. 
(See example, Exhibit 54. )-* 
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Exhibit 54 

SUMMARY FOR GRAZING IMPACT ANALYSIS 
BENCHMARK NO. 3 LOCATION ~ _,"/e, _,,sr- •f" o/~- J"flM/ /;, M._..lo- V.a/A,, C'...--i,K 

TUNSECT I fRANSECT 1 1 TRANSECT 1 I 1 
AV.PROD . AV .GRAMS AY , AV.PROD, 

Tor .,Roo. GRAM S TO T. PROO. GRAMS TOT. PR OD. G~AwS (GR . wT.) USED UT IL . (DRY WT.) 

SPEC I ES US ED USED USED . (G R,W T , ) .% 'iJJ.A,,...A'l 
i"-,,l,/,., ~ ?1 ~S'" Zll .~ /.S- ~ V ~ ~/~ ~--- 2-1- t? /1. ~ .J? .:.1 15' ~ ~ ~ 
,I/,,.,,_ .r / 1.r 'f I ~ 9 .s 5~ ~r 
~ ... - /1. ~ 74 9 /'Y ,y /~ 7 ~ ,?,:, ii' 

~,c,,, /,r' ,h .r / ~ / ,,11 .;' ~8 9'(1 

Ill 
,,,,-,,.,/,. .r / ,Iii / 7 / '7 / /~ .?S-

'" r1Av 3 t7 r z "7 .3 ~ 2, <S4? ~..-Ill 
Ill ~n.. ~/ ~ /~ /A 2.r /4 2/ // ~1- 9¢..14'-C 

"' S°h'.h :;, ,-c., 0 c? / t? t!:J _s-
r,;,~/ 54- h&J7 

__ .... 
/ r 9 z. ~ / ,,; / $',? s-

LN,Y✓ • / 0 B t:> 7 ,,,, S" ,::, t!? /4-
Ad~ g ,,,, / d ..r c:, :ii d 0 /t7 
~~)z. .. ? ,,,, ~ d ~ d 0 ~ 

.#.rh t. / -r g ,,::, // ,,,, ..s- d 0 / '/' 
,I/ ,I" :JI, L / z.. I _g ~ ~- / Ji, .s-

Ill ~--~ ?~ /~ ~o ;Y 2. "I /6 2.7 IS" 5~ ,::;,G' 

! ,{f,j,- %, ,,4,- 0 // " /-t. " z~ ,:, d ~9 ... 
S"'~JI&- /~ " '7 ,,, r ,, 

"' /. 

L,,,, ,t.-._ 5" / I ,0 ~ r r /~ 

v~-.- +' L z_. / L I $?> ..r 
7.r..L IB 2. z. 'I 

Ill cJ. ..,.1 .f,t. / 1.-r' .3 II 3 /A z. 2,f) ..,:,r 
Ill 
::l ,'1,,.i!L& /~S- A ✓Ar ,, /,J " /.~/ d d ~.rr I -?,./,,./ ,lj_ 7,?t:J Ill 

TOTAL 3~ 11/ :JI / .,..34-
AVERAGE 

ll, OVERSTORY (SHRUB) Jr 3 !, 4-
ll, CROWN COVER (HERi,) ~~ .r3 6t? 5'$ ll, SL OPE A S PE. C f 

ll, BARE GROUND rt? a~ w w ,2-.S- S"W 

§ 
ll, ROCK & PAV, (NAT,) j 17 L1 / E!..E.VATI ON 

ll, ROCK & PAV , (UNHAT . .r R #- t;, 
Z8t:1d 

ll, VEG, & LITTER ,l,t,£ ff fh w 
llo SOIL DISTURBANCE 15" S£ /,;, /,R' AV , USE IN TENS ITY 

OR On I NGS - (!1 ,4/~ I. t;t /.r /..1 /.',I 
/ ~ ,:,,.., ~~ ... l't',,.. 

,:u:~" •.ct.✓ -
PtlLET GAou,s- 11,.,,.. I .F .7 . .i h,-1,e. ;-,e;-,111~ 

FORM R4• 2200• 3 (4/6,31 
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NOTES: EFFECT OF CURRENT GRAZING ON THE SITE-------------------------

,r,t. OfU«tteH c .,..,.hr«. 2 ~ ,,. htC 

ESTIMATED USE BASED ON UTILIZATION OF AIR-DRY FORAGE 

CONVERSION FACTORS: 

AIR•DRY CONTENT OF GREEN FORAGE 
uRASSES a SEDGES 

JUST IEFORE HEADING 
HEADED OUT 

AFTER BLOOM 

SEED MATURITY AND PAST 

FORBS 

VE RY LUSH 

FLOWERING 

SEED TIME 

~ 

25 3~ 
35 4~ 

45 s~ 
55 8~ 

15 • 205 

20 2~ 

30 351, 

LUSH LEAVES (SNOWIEIIRY) 30 -4~ 

35 451, FIBROUS LEAVES (OAK) I PUIISHIA 

RABBIT811USH I SAGEBRUSH 40 • 605 

AIR•DRY FORAGE PER ANIMAL 

UNIT 

CATTLE UNIT 24# Pell DAY 

SHEEP UNIT (125# EWE) 

WI TH 25# LAMB 

WI TH 50# LAMB 

4. 1# PEIi DAY 

5.3# PEI DAV 

6 . Z# PEIi DAV 

WITH 75# LAMI 6 .8# PER DAY 

BASED ON PELLET OR DROPPINGS COUNT ESTIMATED USE 
CONVERSION FACTORS: 

13 PELLET GROUPS PER SHEEP DAY 

12 DROPPINGS PER COW DAY 

PLOT SIZE 1/100 ACRE 

A. 3.3 FT. ON EACH SIDE o, TRANSECT LINE 

OIi 

B. SUPERIMPOSED CIRCULAII PLDT WITH 

AN I ! . 7 FT. RAD I US 

F ORloULA FOR A 

DROPPINGS PER TRANSECT X 

CHAINS PER TRANSECT 

FORMULA FOR B 

100 : co• OAYS PER ACH 
I Z 

AVERAGE DROPPINGS PER PLOT X 1 OO : co• DAYI PER ACRE 
IZ 

July 1964 

CALCULATIONS 

CALCULATIONS 

fi,;- c.~/4 
t, +' X /II> - I/. ? ,,_., .,,_,. /._ ~.,. ,,,.,.. ,,,,.._ 

:a ~ -I- 4'.,,. ",,, 
u.,. ,,.,. 
.,c:v,,. 

.... , .. 
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55 - UTILIZATION CAGES. Utilization cages will be used to aid in grazing impact 
analysis determinations. 

55.1 - Kinds of Utilization Cages. Any exclosure that will give protection from grazing 
to a small representative sample of forage during the grazing season and that will not ap­
preciably disrupt normal vegetation growth, can serve as a utilization cage. Three com­
monly-used cages are described below. 

1. "Hanson" Net Wire Type. This type is made from 48-inch wire netting with 6-
inch mesh. The bottom and top wire is No. 9, the inner wire No. 12. Steps in construction 
are: 

a. Cut net wire into approximately 12-foot lengths. To obtain a 12-foot length, 
the netting must be cut at the twenty-fourth 6-inch mesh. However, to allow the 
"nesting'' of 3 baskets they can be made by cutting the net wire at the twenty-third, 
twenty-fourth, and twenty-fifth 6-inch mesh. 

b. Bring ends of cut strip together and wire with the loose ends to form a 
circular basket. 

c. Cut the top three wires at each quarter. 

d. Fold the cut quarters as in closing a pasteboard box and wire together with 
the loose ends. 

2. Agronomy Cages. These are heavy net wire cages commercially constructed. They 
can be ordered through United Steel & Wire Co., 27 Fonda Avenue, Battle Creek, Mich­
igan. Cost is approximately $10 each. 

3. Rigid Steel Post Cage. These are constructed by driving four steel posts in the 
ground to mark off the area desired to protect, making them firm by bracing from one pole 
to another and encircling with either net or barbed wire. These are very stable but diffi­
cult to move. They are also expensive. 

55.2 - Use of Utilization Cages. Utilization cages are used: 

1. To provide a guide to utilization and production on the study area. Both shrubs 
and herbaceous vegetation can be protected from grazing by these cages. The cages must 
be moved each year at the beginning of the grazing season. This will allow for com­
parison of the rangelands inside and outside the protected plot. 

2. As demonstration plots to show utilization rates to stockmen and other interested 
people. 

3. To collect information showing forage production fluctuations due to yearly cli­
matic changes. 

4. To determine proper use of meadows and seeded areas where use is based on main­
tenance of optimum vigor. Two- to six-paired plots should be used on each site being 
studied. 

Forest Service Handbook July 1964 



I 

\ 

. ,,, ·, .... -'~\ '<. \ .. ::.....-, 

~ -- --~· - -
itryle /-..o.,... 

S"kbe ,,v-Jev ;,/ ---.-.. __ 
cf r,ts,. h p,d,~- --

~Q_-~ LsJ ~~cs 
levi 1 l11 lo Sv~-4 5110u...J 

(_c, \/'.~ J L.UY\.S " 

C L ( (! t.1 & · 1 /:ev e id C e -
J 

t · _ c ,,t-L~ - ~-------'2~~___._e__..__, ,_, -.J,..j _:;__/4f'LL.•;f_,,- / 
' :::-b ,\\ \,\ Q ve lj o U'r 13/. 5- r ·Y.J.!.>k) · -

/ . , . 

lh ,s .:r'.t z:e T us/ fa'h, ~ ,<2 6 7-,--✓~ /' -/~ / : 

r I- s;, o , L /; ma~·1_-y-d __ q_ ___ g£_4-,_IJ /2 C'O p , , · · .1✓ 

----~--CY_e f_) u+ __ a__L __ tf)a..J __ LJ..)_/~e L3_j_L8- _C1£C. _:..,.,1: ,;;,.,.~,.,,x. 
1, / · Mrc."o l!,-e:3:,. , 

--- --- -~C..,,..o______,._\/\..._,, ....... " ~\_ _ _fil__Lt~elef-.h.__O_I/J. P __ Lu, t e .. c / e.e. .r..L.C.. C c1 J, 1 c c✓ lo 

Yr:u, > __cj_f)f;;, -- /JdiL_ ~-/de__ ~LL $L 1~s.:;;-~/~--✓-/~ ·..:.; 

__ .. +o.i _eev1le1 _ a/ _ l~vo_/4_ /JJ.)_J_ (!J¥,-C - oveY UJ',~ .:::./11. 

0 V\~ ' _5_~ LJ ,., f-o_ -9 r. Q u "td . w.1. f h b / ( cir L' s r , / ~ ---: /_~ I~ 

-- - - -- - C..QY"<.ve•~Y~: J)J .. L:a.ve. -- ~ -"0 e__ ___ ;21_aL .. (.)_Y1___(_C!._!j.~. ¥ ,'1//J/. C 

__ l"f ~-~:) --Silk. · ,ft th eq ~,e_ u.11.LL~~ £ L.flJ(1 a 9;71 u::.. --i /.·. 

Q a.qe~ ptoJ. ( 011, .. ) 
-- - - ~·- -'-----



) 

- -·-··----- - - - --·--- ·---
_ ___ . .1..J __ _1 s 101;Jcicla1:•J_l ___ -k, ____ ~.e.kd ___ .:.. _ _lji.e__ _ _sJc- s_ {-'5 r 

_____ pLo h al l!1P /o;z~ ~--~_L:,,./~#'/.· )r_//Jr C;/J:.. · --

/ ~ ( , I , •'/ - ,... ~ - 1 - _ r / · + r J 
, 1 e 1 '--" . . J. t ) , ;. o , , , _,_. _; '"'-- / - . ---- -,. -,.,. /."-.. • v e LG 1 1,-2_ 7 .,,11 , 

/\'\Q.vt.L• "·9···- J-£.1.~u.L-.1r_4e..d __ Pto.+ _o.. _ _l ___ J11t.11'-,,:, C(.f ;c. /::.. 
s:\. ___ () u\_: ___ ~-~~Je~----k~-- -. i..~l~ - .if-1.~_ /4 /I_ ( :: .·> .-,; ! /-··. 

t I) € ll S_ ()__f ~ I 

.i·:1. __ __ (~~:'/~ ..l:: ·::-,, ,· e .. ;_a__ __ _µL_ ___ ~ r:-£?-2.t!.LLL.._Cq___y~---an r.L /;) v/ ;!.~: r 

___ '1,b "3/ fl /2o°(J Ovex: -' ltca.. /402 )oef '29 ~.d ,::;~ oud· _/Jn:n:: . .!:?..e._--t' 
~ . / '/-"' 

uu {Lei frl etLS u _r__1_ ~ -'I- f2 la tJ -b ~'f ¥-= 4 ✓ c- :.S ~- --6 7- - .£-1;--e -- / r~ ~~, 

Ci r:<2 r _ Q o..m p a " , .s o 8 P Io f 
Lwi½ t-v\e b oof· Cf,p o ¼O 

__ ___,._(:~ 9_€ J . f).w.1. </ { '""' :; . 9 a a 

C e v> + e v , YI ? /b tP t2 kl p./e. __ L~ LJ .,. .) .:.,, , 4 .I e. 

IAHe,-31\:t .Same t:2s co 9el ;20/ 

___ _i1_, p v-:+e - UV1cc, i:,ed. pto4 

_ ___.l~J y-s--=0:..Ll--=o.,...c...,c.:.::k_==------'J,..._,_, -'--t¼=~e......:Jc...::.-'.....:;.v.i-=----c..-'-"----'1_,.S _ ___,µ'----'' f?,__,'. ___ , -'--"' ........ 1:2_._l-_ ___ e-+-f- ~~ he µ , 

7,ue.. . 



R-4 RANGE ANALYSIS HANDBOOK 

CHAPTER 60 

PROPER USE DETERMINATION 

Contents 

61 BASIS FOR DETERMINING PROPER USE 

61.1 Effects of Herbage Removal on the Plants 

61.2 Selective Grazing Habits of the Animals 

61.3 Mechanical Effects of Grazing on the Plants and Soil 

61.4 Vegetal Cover as a Factor in Site Stability and Its 
Relation to Grazing Use 

61.5 Results of Grazing Trials on Mountain Rangelands 

61.6 Basic References 

62 FACTORS USED IN PROPER USE DETERMINATION 

62.1 Trend in Condition 

62.2 Forage Utilization 

62.3 Forage Vigor 

62.4 Soil Disturbance Due to Trampling 

62.41 Soil Displacement 

62.42 Soil Compaction 

62.5 Ground Cover 

62.51 General Ground Cover Requirements 

62.52 Ground Cover Maintenance in Tall Forb Communities 

63 PROPER USE CRITERIA 

Forest Service Handbook July 1964 



61.1 

R-4 RANGE ANALYSIS HANDBOOK 

CHAPTER 60 

PROPER USE DETERMINATION 

The application of proper grazing use on National Forest livestock and game range is the 
objective of the range analyiiis program. Range condition and trend is extremely important 
in determining proper use and will weigh heavily in determining the nature of manage­
ment applied whrn range and watershed conditions are satisfactory. Sustained harvest 
of the annual forage crop is the objective of management. Where the range-watershed 
is not in satisfactory condition, the primary objective is restoration to a satisfactory con­
dition followed by sustained-yield management. 

Following the nnalysis of the allotment, observations are made of grazing use and its 
effect on various sites and conditions. These observations are compared with established 
proper use criteria and used as a guide in firming up grazing capacity or they can be used 
in the development of suitability criteria. 

61 - BASIS FOR DETERMINING PROPER USE. The amount of grazing that a site in 
satisfactory condition can stand and maintain itself in such condition depends on a number 
of factors. The more important are slope, aspect, species composition, soil structure and 
type, season of use, and class of grazing animals. In mountainous areas typical of Region 
4, this complex of factors becomes very pronounced. On sites where conditions are not 
satisfactory, restoration becomes a major problem. 

To evaluate the impact of grazing on an area, it is necessary to understand the in­
fluence of grazing on the soil and vegetation. Through the years, considerable research 
has been directed toward an understanding of effects of grazing on numerous plants and 
soil types. 

The purpose of this section of the Handbook is to briefly summarize some of the research 
findings. These will be discussed under the following headings: 

1. Effects of herbage removal on the plants. 

2. Selective grazing habits of the animals. 

3. Mechanical effects of grazing on the plants and soil. 

4. Vegetal cover as a factor in site stability and its relation to grazing use. 

5. Results of grazing trials on mountain . ;mgelan<ls. 

61. l - Effects of Herbage Removal on the Plants. Plants grow as a result of photo­
synthetic processes that take place in the green foliage. When foliage is removed during 
the growing season, the food-manufacturing proce3s is reduced until foliage is restored. 
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Foliage can be replaced only at the expense of stored food (starch) in the basal portions 
and roots of the plant. If the foliage removal is too serious or continuous, the plant may 
weaken and die. 

Numerous studies made in the field and in the greenhouse have shown the effects 
of foliage removal on grasses. Studies by Robertson (1933), Carter and Law ( 1948), and 
Branson (1956), showed that the reduction of photosynthetic surface by clipping reduced 
production of both herbage and roots. Biswell and Weaver (1933) , found that the lowering 
of production was directly related to the severity and frequency of herbage removal. Her­
bage removal may affect production immediately or it may be reflected in the next year's 
crop as was observed by Weaver and Hougen (1939). Crider (1955), in a carefully _G_on­
trolled greenhouse study using both northern and warm climate species, showed that 
aegree of foliage removal had marked effect on root production. 

In Crider's study, removal of half or more of the foliage upset the functioning of the 
rcot system and the plant as a whole. A single removal of 50 percent of the foliage stop­
ped growth of 8 percent of the roots. Where removal was continued three times weekly 
until the end of the study, 52 percent of the roots had stopped growth. 

In reviewing the Crider study, 1'Agricultural Research" for July 1954 states: "This 
is striking evidence that close grazing or mowing during the growrng season, especially in 
periods of stress or in the late fall, may be practiced at the expense of stand establishment 
and maintenance." 

A study by Jantti and ; .cinonen (1957), showed that the reduction of growth in grass 
plants after cutting or grazing was due partly to the inability of defoliated plants to ab­
sorb water against a moisture tension of more than one or two atmospheres. This point 
would be very important in the West where moisture supply is generally the limiting 
factor to growth. 

One of the more important bunchgrasses. in the Region (Agropyron spicatum) has 
been given attention by several investigators, Hanson and Stoddart (1940), Stoddart 
(1946), Mcllvanie (1942), Heady (1950), and Blaisdell and Pechanec (1949). All showed 
detrimental effects of heavy grazing from lower production to death loss. 

Julander (Line Project Report - Intermountain Forest and Rans:e Experiment Station 
April 30, 1958), after nine years of study, found that "forbs cann,_,t withstand more than 
· · · percent utilization. Heavier use resulted in loss of plants, decreased forage production, 
'"" J decrease in seed stalk prou.uction." 

61.2 - Selective Grazing Habits of the Animals. Selective grazing habits of different 
classes of livestock and species of big game animals is another factor bearing on the 
amount of use a range area can stand. When one class of livestock uses an area over an 
extended period of time, the plant composition changes. This change in composition has 
been used by grazing technicians to evaluate range condition. Weaver and Hanson (1941) 
classified forage plants into three categories, based on their response to grazing, which 
they called decreasers, increasers, and invaders. Others have since followed this classi­
fication, Dyksterhuis (1949), Voight and Weaver (1951), and Tolstead (1942). 

The selective habit of grazing animals prompted the development of palatibility lists 
and the term "class overgrazing," Jardine and Anderson (1919). Ellison (1954) found 
ranges overgrazed by cattle to be dominated by such forbs as Geranium, while those over­
grazed by sheep were dominated by Stipa and Taraxacum. 

Hormay (1956), in discussing continuous seasonal grazing, states: "Even under light 
or moderate stocking, a portion of the range is destructively grazed because of the selec-
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tive grazing habits of livestock. Particularly, plants on particular areas are cropped close­
ly year after year and gradually killed out.'' 

61.3 - Mechanical Effects of Grazing on the Plants and Soil. Trampling by grazing 
animals has two major effects on the soil. First, it disturbs the litter and the soil; and 
second, it causes compaction. Soil disturbance by grazing animals was found to be parti­
cularly damaging to loose soils such as those of sandstone or granitic origin. Slopes are also 
more subject to soil movement due to grazing than are level areas. In speaking of the 
granitic soils of the Boise River Watershed, Craddock and Pearse ( 1938) stated that 
"Observations show the soils to be highly susceptible to disturbance by trampling of 
livestock while grazing." Renner ( 1936) ob served livestock trampling to be a major 
factor in range deterioration and erosion. He states that "Heavy grazing with its atten­
dant trampling is the primary cause of accelerated erosion in the wheatgrass type ... " 
He further states that "With heavy grazing use, much of the vegetation material that 
otherwise might have gone into enrichment of the soil either is removed through actual 
grazing or so broken up through repeated trailing . . . . that it is easily carried away by 
wind and surface runoff." 

Packer ( 1953), in his studies on the effects of trampling on the range, found that 
"All levels of trampling disturbance reduced the amount of ground cover and increased 
the size of the bare soil openings .... " He found from his trampling studies on granitic soils 
of Idaho that on a site with 90 to 95 percent cover (vegetation and litter) that trampling 
up to 60 percent (measured) did not reduce the cover below 70 percent nor increase the 
bare soil openings above a safe minimum of four inches in the wheatgrass type. Where 
trampling did not reduce the cover below 70 percent, erosion rates were not affected. 
On sites with 80 to 85 percent cover, trampling rates up to 20 percent did not materially 
affect the minimum requirements of plant-litter cover. On sites with 70 to 75 percent 
cover, all degrees of trampling disturbance in excess of 10 percent reduced the ground 
cover below the safe minimum of 70 percent and resulted in accelerated soil erosion. In 
other words, to prevent a site from deteriorating, it is necessary to maintain a cover of 
near two-thirds even after grazing use. 

Observations in the field show that any appreciable movement of the soil as a result 
of trampling can do damage to both established plants and seedlings. 

Profile studies of the soil on grazed slopes showed that sheep grazing disturbed the 
soil to a depth of one to two and one-half inches. As the soil is moved down the slopes, 
plants may be buried on their uphill side and roots exposed on the downhill side. With 
this rate of soil movement, it is impossible for seedlings to become established in bare 
openings. 

On dry, loose soils, plants are also susceptible to pulling. Observation by Lewis and 
Fickes on a site of dry granitic soils showed that a large percent of the Idaho fescue plants 
had been pulled up after sheep grazing. Also, the same situation was noted by McConkie 
and Worf on the Hogs Back Ridge on the Uinta National Forest. 

"Soil compaction can be defined briefly as the packing together of soil particles by 
instantaneous forces exerted at the soil surface resulting in an increased soil density 
through a decrease in pore spaces," Lull (1959). 

Soil compaction is one of the more detrimental effects of grazing. Some of the im­
portant basic results of compaction should be understood by the range manager so that 
they c~n be minimized through proper stocking and management. 

Some of the effects of compaction are reduced infiltration capacity and slower water 
movement in the soil; an increase in surface runoff because water cannot enter the soil 
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as rapidly as it is applied; accelerated soil erosion resulting from surface runoff; and re­
duced pore space which restricts air circulation in the soil and results in poor aeration of 
the roots. All of the above effects will have an influence on growth and production of 
herbage. Herbage not only furnishes forage for grazing animals but gives protection to 
the soil surface. 

Degree and ease of compaction depend on three major factors: Soil texture, moisture 
content, and organic matter content. Huberty (1944) found that soils I ith a wide range 
of particle size can be compacted to greater densities than soils of unif m-size particles. 
Medium textured soils would be silt loams, clay loams, and sandy loam~. However, com­
pacting force has a greater effect on clay than upon sandy and silty clays. 

Moisture content influences the compaction possibilities on grazed land possibly more 
than anything else. Wet soils are easily compacted. For this reason it is important not to 
graze ranges too early in the spring before the soil dries. 

Soils high in organic matter are not as subject to compaction as are those with a low 
organic content. 

Compaction considerable effects on infiltration and percolation. Studies in North 
Carolina wool,. ,cs showed that infiltration was reduced from 67 to 80 percent as a result 
of grazing, Johnson (1952). 

Alderfer and Merkle (1941), in the study of percolation rates on a silt loam soil, found 
that the rate was 25 cc. per minute on a forest site, 18 cc. per minute on unpastured 
bluegrass, and 5.5 cc. per minute on permanent bluegrass pasture. 

Grazing on wet clay loam under a good grass sod resulted in extreme compaction, 
Peele (1955). A site grazed while the soil was wet had an infiltration rate of 0.40 inches 
per hour, while soil on an ungrazed site received water at the rate of 2.12 inches per 
hour. 

In studies of water intake rates on a silt loam on the Big Hom Mountains of Wyo­
ming, Rauzi ( 1955) found a significant difference in the infiltration rate of heavily and 
lightly grazed pastures. The infiltrat;on rate was 31 percent greater on a lightly grazed 
pasture as compared to the heavily grazed pasture. This difference was found even though 
both of the study pastures had a nearly complete cover of vegetation and litter. 

Edmund (1958) found that the main effect of treading on short-rotation ryegrass, red 
and white clover pastures, was the reduction of recovery growth ( 60 percent reduction 
in yield after treatment simulating the treading of 20 sheep per acre for 30 days and 
10 to 20 percent from the equivalent of four sheep per acre). 

Cattle, because of their greater weight, affect the soil to greater depths than do sheep. 
Cattle may affect the soil to depths of 4 to 6 inches, while sheep may only affect the 
first 0.5 to 1.5 inches. In both cases the surface soil may be puddled, which is particu­
larly harmful. Where the soil surface is protected by a dense cover of vegetation or litter, 
the harmful effects of trampling are greatly reduced, O'Connor (1956 and 1957). How­
ever, where pastures were clipped, treading resulted in as much as 30 percent reduction 
in production. 

61.4 - Vegetal Cover as a Factor in Site Stability and its Relation to Grazing Use. 
Vegetal c,, " one of •he major indicators used in determining range condition. Studies 
on widely d mountmn soil show that at least a two-thirds cover of living plants and 
litter is es~1c.. ..11 for soil protection, Packer (1951), Marston (1952), and Orr (1957). 

Grazing use which lowers the protective cover below the safe minimum is detri­
mental. Packer (1953) found that the trampling effects alone reduced soil cover and 
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increased the size of the bare soil openings. Where the forage is removed by the grazing 
animals, the protective cover may be greatly reduced. This cover removal may be a 
serious problem on predominantly forb ranges such as the tall £orb type of the subalpine 
zone of Region 4. Here the overstory of 70 percent will meet the minimum cover require­
ments for the soil. Clipping half of the foliage may reduce the protective cover from 70 
to 40 or 50 percent, while a 75 percent removal may reduce the effective soil cover below 
25 percent. The reason for this high reduction of cover in the tall £orb type in the basal 
area is small in relation to the overstory. Often this relationship is on the order of 1 to 
4. Also, under grazing, litter on forb range is very light; consequently, when the tops 
are removed, only the small basal area is left to protect the soil. 

61.5 - Results of Grazing Trials on Mountain Rangelands. Observations made of 
livestock grazing under field condition give the most conclusive information on the effects 
of livestock use on soil and vegetation. Two recent studies of actual field trials are dis­
cussed below. 

Johnson (1953) reports on three intensities of cattle grazing under season-long graz­
ing on the Front Range of Colorado. Cattle numbers were adjusted in the pastures to 
obtain the three degrees of herbage removal of the grasses and sedges. Heavy use was 
defined as 50 percent and above, moderate use was 30 to 40 percent, and light use 10 to 
20 percent. After the first year these stocking goals were obtained. Results of the vari­
ous grazing intensities follow: 

Heavy forage use resulted in a decrease in production from 351 pounds per acre (air­
dry) in 1942 to 195 pounds per acre in 1947. Also, there was a decrease in such plants 
as mountain muhly and an invasion of short grasses like blue grama. Such £orbs as 
trailing daisy (an indicator of overgrazing) also increased on the heavily grazed areas. 
Under both light and moderate grazing, the vegetal cover and production were main­
tained on the same level as was found at the beginning of the experiment in 1942. Rec­
ords from all the pastures reflected climatic factors by seasonal fluctuation. 

As a result of this study, Johnson recommended utilization of 40 percent or less on 
grasses and sedges. With herbage utilization of 50 percent or more, production was pro­
gressively lowered; therefore, this heavy use was not recommended. 

Another interesting study is the cooperative project on the Big Horn Mountains of 
Wyoming. Organizations participating are the United States Forest Service, the Wyoming 
Natural Resource Board, and the Wyoming Agricultural Experiment Station, Johnson 
(1957) and Beetle (1956). 

Pastures were set up and cattle numbers adjusted each year to obtain different use 
intensities. Use based on forage utilization is expressed in terms of leaf length of Idaho 
fescue. Heavy use was defined as 75 percent use of Idaho fescue, moderate use 50 per­
cent, and light use 25 percent. Actual utilization results obtained in the study were 
heavy, 65 percent; moderate, 46 percent; and light, 17 percent. Summary of changes 
that have taken place in the study pastures after five years are summarized as follows: 

Grazing Intensity 

Heavy 
Moderate 
Light 
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A. Density Changes 

Granitic Soils 

-56% 
-54% 
- 8% 

Sedimentary Soils 

--73% 
-20% 
-- 20% 
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B. Production Changes 

- 56% 
-32% 
+44% 

-64% 
-14% 
+34% 

Changes reflecteL in Idaho fescue, the key species, were summarized thus: Under light 
use there has been no change, under moderate use a slight loss, and under heavy use a 
marked decline. 

In the 1958 annual report of the Rocky Mountain Forest and Range Experiment 
Station, the results of the Big Horn studies to that date show the following: "The per­
cent utilization below which production increased and above which production decreased, 
on an average, was 1_3 percent on soi1 derived from sedimentary rocks, 48 percent on 
granitic, and 46 percent on all soil co , ,oined. Presumably, these amounts would ap­
proximate the maximum average utilization cf Idaho fescue allowable over a period of 
years for range maintenance on ranges of the type under study." 
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62 - FACTORS USED IN PROPER USE DETERMINATION. Factors used in proper 
use determination are trend in condition, forage utilization, soil disturbance due to tramp­
ling and ground cover. This data will be gathered during grazing impact analysis (see 
Chapter 50). 

62.1 - Trend in Condition. Trend is a total result of grazing use and management. It 
is the final determinent of proper use. Other measurements and observations are only 
the best approximations and final interpretations must be tied eventually to trend. 

62.2 - Forage Utilization. Forage utilization is one of the best measurable factors used 
in judging proper use. Forage plants should be utilized only to the extent that they can 
be maintained in a vigorous condition on good and excellent range, and will provide for 
an increase in both vigor and abundance on ranges in fair, poor, or very poor condition. 
Under season-long grazing, which is the common practice at present on Region 4 allot­
ments, 50 percent use of the key species is the established maximum. Wet meadows in 
good condition are the exception. Here up to 60 percent use can be allowed, provided 
vigor and production are not adversely affected. The 50 percent use rate applies only to 
ranges in satisfactory condition. Utilization will be graded down from the 50 percent maxi­
mum to conform to local range condition, soil stability, and known individual plant re­
quirements. The 50 percent utilization will apply specifically only to forage plants during 
the growing periods. Dry forage can stand more use so long as mechanical damage to the 
soil and cover is not a limiting factor . Also, plants can conceivably stand heavier utiliza­
tion where systems of rest rotation are being used. There is not, however, sufficient re­
search on this type of management to furnish good guidance. Until research findings or 
administrative experience confirms that heavier utilization can be allowed, utilization 
exceeding 50 percent will be used only on a trial basis. 

62.3 - Forage Vigor. Forage vigor is one of the best checks on the effects of current 
use on meadows and seeded areas. A good way to check vigor is by use of paired utiliza­
tion cages. One cage is maintained permanently, while the other is moved each year. 
Comparing the average maximum leaf length of the protected and unprotected grasses 
provides a measure of plant vigor. 

Vigor standard - based upon percent of average maximum length of leaves. 

Excellent 95% or more of maximum 
Good 94% 85% 
Fair 84% - 70% 
Poor 69% - 50% 
Very poor 49% or less 

62.4 - Soil Disturbance Due to Trampling. Trampling of the soils by grazing ani­
mals may result in either soil displacement or soil compaction. This effect of grazing may 
become critical before the maximum allowed use of the key species is reached; in this 
case the soil displacment or compaction will determine the limit of allowable grazing use 
rather than utilization of key species. 

62.41 - Soil Displacement. Soil displacement, as here defined, is the mechanical move­
ment of the top layer of soil ( 1 to 3 inches) downslope as a result of livestock grazing. 
The movement of this layer of soil not only results in a net loss of topsoil but is very 
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damaging to the plants and ground cover. Damage to the plants is characterized by bury­
ing, exposure of roots, plowing out of the seedlings and young plants and breaking of the 
tough surface shield made up of roots and vegetation that gives the site its stability under 
pristine conditions. 

Slopes on light sandy soils are particularly susceptible to trampling damage resulting 
in soil displacement. Heavier soils may resist this mechanical displacement to a large de­
gree. Proper use guides based on soil displacement should stay within the following 
standards. On steeper slopes and on loose. sandy soils evidence of trampling should not 
exceed 10 percent (light) as determined within the plots. On areas under 5 percent slope 
and/ or heavier textured soils up to moderate ( 11 to 30 percent) trampling can be toler­
ated (see Chapter 40, Section 41.24-1). 

62.42 - Soil Compaction. Soil compaction is detrimental on heavy soils, particularly if 
they are wet. Meadows are most susceptible to compaction. Compaction lowers the in­
filtration capacity and reduces the pore space which has an adverse effect on both avail­
able moistures and aeration. This results in greatly reduced production. Proper use should 
not allow for more than moderate compaction (see Chapter 40, Section 41.24-2). 

62.5 - Ground Cover. One of the main objectives of proper grazing use is to maintain 
sufficient vegetation and litter on the ground to adequately protect the soil. Research 
points up that at least 60 to 70 percent ground cover is necessary to protect the soils on 
mountain slopes. 

62.51 - General Ground Cover Requirements. It will be the objective in determin­
ing proper use to plan for the maintenance of, or the restoration of, at leas -a 60 percent 
ground cover. 

62.52 - Ground Cover Maintenance in Tall Forb Communities. In tall forb com­
munities the maintenance of adequate ground cover under grazing use is a big problem. 
The sparse litter cover which makes up much of the ground cover under this type dis­
appears quite rapidly under excessive grazing use, thus leaving the soil without adequate 
protection. Under a full stand of tall £orbs the herbaceous crown cover can give a high 
degree of protection to the soil, provided the grazing use is very conservative. Under 
normal grazing use the highly palatable plants common to this type are grazed down to 
the main stems. This leaves the soils exposed to the full force of the elements for a part 
of the season. 

In planning proper use in tall forb types, provisions should be made to allow for ade­
quate cover after grazing to protect the soil. This may mean that as much as three-fourths 
of the total vegetation must remain after grazing. 

63 - PROPER USE CRITERIA. Proper use criteria are developed from information 
gained from grazing impact analysis coupled with field observations and research findings. 
It is of necessity that they be based on the grazing factor that becomes critical first. 
Where similar soils and vegetal types extend over an entire allotment or group of allot­
ments, a given set of proper use criteria may be applicable to the entire allotment or group 
of allotments. On the other hand, where mixed soils and vegetal types exist, it is neces­
sary to develop separate use criteria for each important situation. For example, meadows 
will have different criteria than level bottom lands; and ranges in poor condition will gen­
erally require different criteria than those in good condition. (See Exhibit 63, Sample of 
Proper Use Criteria.) 
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Bear Creek C&H Allotment 

Exhibit 63 

SAMPLE 

PROPER USE CRITERIA 

Prepared: June 16, 1961 

By: JOHN BROWN 

As a result of observation, trend study r€sults, and grazing impact analyses, the fol­
lowing use criteria will be followed: 

1. On bench marks 1, 2, and 7 ( in meadow type), the overall use of 45 percent is 
considered to be proper. Paired cages showed lowered vigor and production at all plot 
sites where this use was exceeded. 

2. The sagebrush benches in lower Bear Creek with slopes under 10 percent -
bench marks 3, 4, 5, and 6 - are on moderately deep to deep basalt soils with a low 
erodibility index ( I - II). The following key species should be grazed not to exceed 45 
percent: Festuca idahoensis and Poa neuadensis. 

3. Key species Poa fendleriana, Koeleria cristata, and Carex uallicola on bench 
marks 8 and 9 on the open grass slopes in the head of Bear Creek should be grazed not 
more than 25 percent. Thei'e ·slopes have soils of sandstone origin and soil trampling dam­
age results when 25 percent utilization of key species is exceeded. 

Data to support the above criteria is filed in section 5 of the Bear Creek Allotment 
Management Plan folder and consists of grazing impact analyses on the bench marks and 
soil evaluation made in connection with the site analyses. 
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CHAPTER 70 

GRAZING CAPACITY DETERMINATION 

Grazing capacity is defined in FSM 2212.6 "The grazing capacity of a National Forest 
or National Grassland is the number of animal unit months the area will support during 
a specific grazing period over a long period of years while maintaining soil, forage, water, 
and timber resources in satisfactory condition of fostering improvement of unsatisfactory 
conditions." 

Much range in Region 4 is in unsatisfactory condition. Therefore, in many cases, it 
is necessary to consider grazing capacity in terms of inducing improvement of both forage 

_ conditions and soil stability through natural means. $Wt ~pacity must be based on 
-: the current condition of the range and the system of management being applied or upon 
management practices that are to be adapted immediately. The next step is to plan for 
increased forage production on primary range and bring as much secondary range into 
use as practical through improved range conditions and improved management. A know­
ledge of range potential is necessary to do this. 

Grazing capacity determination will consist of two phases on both cattle and sheep 
range. First, a tentative capacity will be determined based on production of usable for­
age on the primary range. Second, · proper use determinations will be made for a period 
of at least three years to allow for production fluctuations due to weather. The findings 
will be used to firm up the grazing capacity estimates. These proper use determinations 
will be based upon grazing impact analyses coupled with general observations on the allot­
ment. Proper use will give consideration to the needs and welfare of all the resources and 
uses on the entire allotment. 

71 - DETERMINING TENTATIVE GRAZING CAPACITY. After the field work has 
been completed and maps are available, steps must be taken to organize the data so that 
it can be used for planning the management of the allotment. 

The first step is the compilation of field data. This consists of acreage determina­
tion of the various range classifications and the separation of the data into the necessary 
categories. The second step is to organize the data for use in determining the tentative 
grazing capacity and eventually writing the management plans. 

71.1 - Compilation of Map Data. After final prints have been received, compute 
acreages of land in the various classifications. Separate computations should be made for 
National Forest and alienated land. The following compilation steps are suggested: 

1. Use one map for a permanent work map. 

2. Where General Land Office survey data is available, obtain acreages for each sec­
tion within the allotment and pencil them in each section on the work map. 
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3. Compute acreage for each classification within each section. Make sure that 
acreages within each section balance with General Land Office acreages. 

4. On unsurveyed land the compilation can be made by well-defined drainages or 
by management units. 

5. Show total acreage for each classification within the allotment. 

6. More detailed compilation may be needed for recording primary range acreages on 
the compilation form so that direct transfer of acreages can be made from the compila­
tion form to form R4-2200-24. This is necessary because of different grazing capacities 
within types. The sample compilation form illustrates a detailed breakdown for the pri­
mary range and the conventional type for the rest of the suitability classifications. (See 
Exhibit 71.1.) 

7. Retain record in permanent allotment folder. 
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71.2 - Tabulating Data for Determining Tentative Grazing Capacity. All informa­
tion used for determining the tentative grazing capacity is tabulated on form R4-2200-24. 
(See Exhibit 71.2-A.) This information is brought together from the number of sources 
within the framework of the range analysis job. Steps in filling out form R4-2200-24 and 
determining tentative grazing capacity are as follows: 

1. Record the type writeup number as it appears on the site (form R4-2200-13 or 
14) and ocular ( form R4-2~00-10) analysis sheets and the aerial photos. 

2. Record type symbols in the second column. These are found on the site and ocu­
lar analysis sheets but are also present on the aerial photo and completed range map. 

3. Record acreage of the typed area within the management unit in the third or "A" 
column. This information will be obtained from the compilation sheet (Exhibit 71.1) and 
from the work map used in compilation. 

4. Record dry weight production per acre of "D" (Desirables) and "I" (Intermedi­
ates in the "B'' column. '1rdmarily the "D" and "I" plants will make up the bulk of the 
vegetation that qualifies 'as forage; hence, they will generally form the basis for tenta­
tive grazing capacity determination. The exception will be when nonforage plants occur 
in quantity in either of the "D" or "I" classifications. In these instances the production 
weight of the nonforage plant will be deducted. N onforage species that may be · impor­
tant are Artemisia tridentata on summer range, Ceanothus velutinus, and Arctostaphylos 
patula. 

5. Record proper use of key species in column "C". This information would come 
from the proper use criteria. (See Chapter 60, Section 63, Exhibit 63.) 

6. Determine and record the utilization rate of the total forage in column "D". 
This information is determined by use of the "Forage Utilization Guide." (See Exhibit 
71.2-B.) 

7. In column "E" compute and record usable forage per acre. This is done by mul­
tiplying the total dry weight production of "D" and "I" plants by the utilization rate of 
total forage (D x B = E) to obtain dry weight production of usable forage per acre. 

8. Compute and record the determined cow ( or sheep) days per acre tentative 
stocking rate in column "F". This is obtained by dividing the usable forage per acre 
by the dry weight allowance per cow or sheep · day. (See Exhibit 71.2-C for dry weight 
allowance.) 

9. Compute and record tentative grazing capacities in cow or sheep days. This in­
formation results from multiplying the number of acres within the typed area by the 
number of cow or sheep days per acre - (A x F = G). 

July 1964 Forest Service Handbook 
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Exhibit 71 .2-A 

TENTATIVE GRAZING CAPACITY 

UNIT ALLOTMENT FOREST RANGER DISTRICT 
Fall Creek Meadow Valley C&H Bannock Indian Head 

CLASS OF STOCK GRAZING OPERATION DRY WEIGHT ALLOWANCE 
Cattle Cow and calf 35 pounds per day 

A B C D E *F 
Dry Wt. Usable 
Prod.per Proper Util.of Forage per 

Write- Type No. of Acre of Use of Total A.Dry ........ Days 
up No. Symbol Acres D&I Plants Key Spec. Forage Weight per.Acre 

(Lbs.) (Percent) (Percent) E=BxD 
(Lbs.) 

J2 S4 5%u 38 852 40 22 187 5.3 
J5 S4 a¾5 48 695 40 22 153 4.4 
J6 S4 s%5 125 1,050 40 22 231 6.6 
JlO Sl a%s 62 525 40 22 116 3.3 

TOTAL xx 273 XXX xx xx XXX XXX 

*Cow or sheep (fill in the class of live;,tock that applies) days per acre is determined by 
dividing the usaote forage per acre (column E) by the daily dry weight consumption 
of the animals involved. 1n the example, a 24-pound consumption was used. 

**Fill in the kind of livestock in blank space provided. 

R4-2200-24 (7 /64) 

Forest Service Handbook 

**G 

qapacity 
1n ..... .. . 
Days 

G=AxF 

201 
211 
825 
205 

1,442 

July 1964 
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Exhibit 71.2-C 

DRY WEIGHT ALLOWANCE 

1. Fora!!'e consumption table for cattle. 

Cattle 

1,000-lb. animal 
Dry cow 
Cow plus 300-lb. calf 
Cow plus 400-lb. calf 
Cow plus 500-lb. calf 
Yearling 

2. Forage consumption table for sheep. 

Sheep 

125-lb. ewe 
Ewe plus 30 to 40-lb. lamb 
Ewe plus 40 to 50-lb. lamb 
Ewe plus 50 to 60-lb. lamb 
Ewe plus 60 to 70-lb. lamb 
Ewe plus 70 to 80-lb. lamb 
Ewe plus 80 to 90-lb. lamb 
Ewe plus 90 to 100-lb lamb 
Ewe plus 100 to 110-lb. lamb 

Forest Service Handbook 

Animal Unit 
Factor 

1.00 
1.00 
1.36 
1.46 
1.55 

.74 

Sheep Unit 
Factor 

1.0 
1.3 
1.4 
1.5 
1.6 
1.65 
1.7 
1.8 
1.9 

71.2 - 4 

Daily Dry Weight 
Consumption 

24 
24 
33 
35 -
37 
18 

-Daily Dry Weight 
Consumption 

4.1 
5.3 
5.7 
6.2 
6.6 
6.8 
7.0 
7.4 
7.8 

July 1964 
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71.J - Forage Allowance for Big Game. Where analysis findings show that forage 
use by big game is an important factor within types or areas of the primary range, it will 
be necessary to make allowances for this use in determining tentative grazing capacity 
for livestock. On most summer ranges the big game animals are well scattered or they 
may be confined generally to the unsuitable portions of the range. In these cases allow­
ances need not be made. However, where competition is serious, administrative decisions 
will have to be made as to the a,: -mment of the available forage. 

72 - FIRMING UP GRAZING CAPACITY. 

72.1 - Cattle Range. 

1. Firming up Grazing Capacity Estimat ~s. Grazing capacity estimates will be 
firmed ,10 by checking dates of proper use over at least a 3-year period. The bench marks 
on the .J. llotment will be checked each year to determine the date that proper use is 
reached. This should be done as near the date of proper use as possible. This information 
will be coupled with general observations made , ver the entire allotment in firming up 
grazing capacity. 

On large ca :.l allotments containing numerous bench marks, grazing impact analyses 
can be made •J n one-third of the bench marks within a management unit each year. Those 
bench marks on which the impact analyses are made will be selected by drawing numbers. 
New drawings should be made annually. For each bench mark sampled, a minimum of 30 
plots will be taken. After impact analyses are made on one-third of the bench marks, an 
ocular estimate of utilization and impact will be made on the balance. 

2. Recording and Interpreting Proper Use Determinations. Proper use data may be 
tabulated as follows: 

Date: August 20 

(a) (b) (c) 
Bench Mark Utiliza- Proper % of 

tion % Util. % Under 110% ProperUtil. Over 10% 

1. Main Canyon 26 30 V 87 . 

2. Birch Creek 31 30 103 
3. Left Fork 36 30 120 v 
4. Job's Basin 28 30 93 
5. Dry Fork 24 30 V 80 

Average 97% 

a 
-b- x 100 = c 

1Place check ( V ) mark in the "Under 10%" column if utilization is 10 percent or 
more below proper use and check the "Over 10%" column if use is 10 percent or 
more above proper use. In the above , · -" the average use is about 3 percent under 
proper utilization and the "Under lC column has two check marks compared to 
one for the "Over 10%" column. T ·ndicates a slightly under-utilized unit. It 
also indicates that distribution could ,mproved. If these observations were made 

July 1964 Forest Service Handbook 
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on August 20 and the grazing season was June 1 to September 20, it indicates that 
proper use would be reached in about three more days which would be August 23. 
This indicates that, in this particular year, the allotment is approximately 30 percent 
overstocked. 

3. Determine Capacity by Individual Management Units. Grazing capacity will be 
determined separately for each management unit on the allotment. For example, where 
the spring and summer ranges are grazed as separate units, a proper use date will be de­
termined for each. Should 500 cattle enter the spring unit on June 1 and proper use on 
this unit be reached on June 20 ( this is indicated by the grazing impact analyses on the 
bench marks and observations on the units), then the capacity (for that year) would be 
approximately 333 cow months. If the same cattle enter the summer range unit on July 
1, and the date of proper use is determined to be August 25, the capacity of the unit (for 
that year) would be approximately 933 cow months. The combined capacity of the two 
units of the allotment in this case would be 1,266 cow months for that year. 

72.2 - Sheep Range. 

1. Management Unit Inspection. After a sheep allotment has been analyzed and a 
tentative grazing capacity determined, yearly inspections of the allotment will be made 
unit by unit. These yearly inspections will follow grazing use and will be supplemented 
by grazing impact analyses on the more important grazing sites. These inspections will 
note use intensity and use patterns. Band days use of the suitable range will be deter­
mined and band days of overuse or underuse estimated. 

2. Recording and Interpreting Proper Use Determinations. A table similar to the 
following will be used to summarize proper use data on sheep allotments. Any use of un­
suitable range will be estimated and listed in the "Excess Use" column. Where areas 
of suitable range have been missed or lightly grazed, an estimate will be made of the band 
days lost and will be balanced against overused portions within the unit. 

Allotment: Camp Creek 
grazing attained: 9/15 
S.M.: 3,450 No. grazed: 

Mgmt. Planned 
Unit B.D. Use 

1 20 
2 21 
3 18 
4 17 
5 16 

92 

Example ) 

Year: 1960 Average forage production: 90% 
Average weight lambs: 75 lbs. Permitted 
Ewes 1,130, Lambs 1,300 

Date once-over 
number: 1,150 

Actual 1Excess 2Under Use Proper Use 
Use-B.D. Use-B.D. B.D. B.D. 

23 5 - 18 
18 4 - 14 
17 4 - 13 
16 5 - 11 
18 - 3 21 

92 xx xx 77 

1 Use of the unsuitable range should be shown in this column in addition to excessive 
use of suitable range. 

2Show in this column band days net under use of suitable range within the unit. 
Subtract the band days excess use from the actual use column and add the band days 
of under use to the same column. 

Forest Service Handbook July 1964 
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The type of management operation must be considered in firming up carrying capa­
city on sheep range. An early lamb operation where the lambs are shipped after one 
month of a three-month grazing season would be different than a late lamb operation 
where the lambs remain in the herd until the end of the permitted grazing season. 

73 - FURTHER CONSIDERATION O,f GRAZING CAPACITY ESTIMATES. F SM 
2212.6 states : "Although grazing capacity estimates will be used as guides to rates 
of stocking, they will not be considered as static figures . Estimates will be periodically re­
viewed and adjusted as required to bring them into line with changing conditions. Forage 
production may fluctuate considerably from year to year because of weather variations. 
Consequently, stocking rates established from estimates of production should allow a 
safety margin to provide for low-forage-producing years." The quality of management also 
has a marked effect on grazing capacity. Under good management the maximum use can 
be made of the grazing resource. Under poor management there is a resource loss to both 
the operator and the public. 

74 - POTENTIAL CAPACITY. The possibility of increasing grazing capacity through 
improved management, fences, water developments, seeding, application of hurbicides, 
or the increased use of secondary range should be recognized and noted during the analy­
sis. These determinations will reflect in the planning and development program. for the 

· allotment. The spread between the present production and potential as indicated by the 
soil depth and quality is a useful guide for determining the potential of an allotment. 

75 - PERMANENT PRODUCTION TRANSECTS. Permanent production transects are 
installed and maintained to note yearly fluctuation in forage production. Even in the 
more humid mountain areas, forage production may fluctuate as much as 100 percent be­
tween years of favorable and unfavorable growing conditions. For this reason, two or 
three strategically located production transects per Ranger District are very useful in 
correlating yearly proper use studies. 

75.1 - Layout Transect. Twenty 9.6 square-foot plots are located equidistant along a 
transect line. The center of each plot is marked with a steel peg. Vegetation should be 
fairly uniform throughout the transect. 

75.2 - Yearly Records. Each year at a definite stage of vegetal development, a produc­
tion estimate is made plot by plot along the transect. No clipping should be done within 
the plots, but weight units should be developed along the transect to aid in estimation. 
Use form R4-2200-13 for recording information. Convert all weights from green weight 
to dry weight. 

July 1964 Forest Service Handbook 
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e Suitability Under Rest-Rotation 

e 

1. Introduction 

Cattle naturally overgraze well-watered bottan lands before they 

move onto sloping lands or areas further away f'rom ·water (Cook 1967). 

Cattle will not travel or climb any further than is necessary to obtain 

food, water, salt, and shade. Only where suitable range has been reduced 

to depleted condition will cattle locate on rougher portions of the range 

where reed is still available - (portions of Dixie and Toiyabe). Sane 

areas consist entirely of steep topography, therefore, grazing use 

would be on steep slopes. 

Only steep slopes with the most stable soils (low erodibility index) 

can stand much grazing use. Except in isolated cases only should. we plan 

to graze such slopes (Salmon River breaks). 

In order to more :f\11.ly understand the problem of range suitability, 

the grazing habits and factors that effect the pattern of' livestock use 

must be studied. Every area of range is different from every other area; 

as a consequence the grazing animals react differently. It is, therefore, 

necessary that each grazing unit be studied so that optanum use can be 

made af'ter full consideration has been made of the other resources. 

Such factors as water, slope, vegetation tn,ea, climate, forage and 

season of' use will be discussed. Also, the •effect ot management modifi­

cation on the suitability and use pattern. 

. , 
I • : •i ,: •• 'j .;: : ,:: .:' ::.\",,s:: : • • ~fl 
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e 2. Factors that effect the use pattern of grazing anilllals (cattle) on 

mountainous range land. 

e 

,-. 
r •.. 
' 

' a., Cooks list ot seven most important factors. (Cook, 1966). 

(l) Percent or slope to site. 

(2) Percent of slope adjacent to water. 

(3) Percent of slope from site to water. 

(4) Distance to water below. 

(5) Percent maximum slope between 1ite and water. 

(6) Percent of palatable plants. 

(7) Thickness of brush around. 

b. Distance and location from water. 

(1) The water source is the hub of the grazing activity. Cattle 

can only use range that can be reached adequately :t'ran the 

wa.ter source. An adequate supply ot water is the first re­

quirement to consider in planning an intensive management 

system. 

(2) Distance that cows will ordinarily travel in their grazing 

activity. 
I ' . • ! 

,, -! . · (a) Peterson and Woolfolk (1955) found that cattle will 

travel 2 miles per day under heavy stocking and 1 mile 

under moderate stocking. 

(b) Gonzoles (1964) af.'ter a 2-year study found that during 
·~-1....:·/e · 

normal grazing activities-traveled f'rom 1.4 to 4.6 

miles per day. In 1961 which was a dry, hot summer, 

study cows traveled on an average of 2 .2 miles per day. 

During the cool, damp summer of 1962 the stud7 cowa 

traveled on an average of 2. 5 miles per day'. 

(c) · Cook (1967) found that when salt was properly located
1 
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.. •, . 

negotiated an:, short distance slopes as much as 45 

· percent in between • 

4 . ·. 

(d) other studies indicate that cattle should not be forced 

_; · to travel over ¼ mile to water on mountainous terrain 

0 

. . . . 

•.. or over 2¼ miles on near level range. 

(3) Cattle will work out from the water source. on a contour and . . .. 
will make limited use ot rather steep slopes, 

c. Slope (degree and length) 

(l) Julander and Robinette f'ound in Oak Cr. that cattle distribu­

tion was definitely limited by steepness of' slope. 

(2) Gonzoles in his Herd Hollow studies found that ·slope was 

second to tYJ>e in limiting grazing use - section 2. 

:: _,:·i:: :;.: (3) · "Slopes over 45 percent ~re the least preferred by grazing 

animals; however, some or these steep slopes were at one 

,· . 

(4) 

side of the main water stream, and they accounted for most of 

the grazing time recorded f'o~that particular slope." 

(Gonzoles 1964) 

When cattle were allowed to remain along streams and in the 

bottoms, the forage on adjacent slopes (35 percent or less) 

was· used only 7 percent (Cook-1967). 

(5) Herd tfollow study pastures - herd rotated (1963 and 1964) 

utilization of bottom lands '70 percent. Average use of 

grasses ranged from 5 to 55 percent - Average 19.4 percent. 

(6) Decline in utilization per chain up slope. 

10 percent ·slope 3.6 percent 

30 percent slop~ 7.2 percent 

· 50 percent slope - 8. 9 percent . Phlmpl 

(7) · Extremely heavy use in the ~anyon . bottoms did not •· 

... 
-- -~-r? .. ~1.t. ,J ........ ,, ·i ... , .... : ._ • •• ,l io . - , • ~. ~ 

If . 
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materially- increase utilization or steep slopes adjacent 

to canyon bottoms. (Phillips) 

(8) Even with herding and judicious use or salt, little utili­

zation can b• expeoted on 1lop1 11"adient1 over 20 percent. 

(Phillipa) 

(9) Cattle will contour on relatively' steep alopea from the water 

source. 

(10) Cattle will not work directly fran a canyon bottan onto a 

steep slope unless f'orced to do so. (Fences will f'orce them out.)· 

d. Aspect of exposure. 

(l) The relation of aspect to grazing use is not always consis­

tant. Gonzoles in his Herd Hollow study found that cattle 

used the north exposure a little more tb&n the east exposurt; 

but twice the rate on the south and four times the rate of 

the west exposures. 

(2) Lewis (1936) in studying sheep grazing habits on the Minidoka 

Forest (Nov Sawtooth) found that sheep preferred the north 

and east exposures to those of south and ,est exposures. 

(3) A use pattern was determined for a sheep allotment on the 

Caribou Forest where it was found that the sheep preferred 

the south and east slopes and r'etu.sed to make use of the 

north slope even though it was open timber with a good her­

baceous under story. 

e. Vege~ation types. 

(1) Season and weatberbave a strong influence on use of vegetation 

types. Following are sane examples: 

(a) ~ wet cool sumers stock prefer the open areas - not 

,..only are they warmer, but the forage will maintain its 
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• high q_ue.li ty (Lush). 

e 

(b) Conversely, during dry years, the stock genere.lly prefer 

the shadier parts of the re.nge because forage maintains 

it■ aucculenoe. An exception WOUld be muahroc::a hunt:ln1 

in timbered areas by sheep. 

(2) Cattle preference by type in the Herd Hollow study - use 

intensity relationship by vegetation type: sage-grass a 3, 

Aspen= 2, Grass a 8, and For~ (wyethia) a 4. The latter two 

types are influenced strongly by slope in that they are located 

on the flat, well-watered portion of the study unit. 

(3)· Results of proper use determinations shows a preference by 

cattle for open types such as grass, sage and sagebrush. In 

comparing openings w1 th aspen cover, bench n1ark studies shoved 

little or no use in.the aspen when heavy use was made of 

the openings. 

· t. Climatic changes - (precipitation and temperature). 

I •. • 

(1) Suitability is influenced by climatic changes f'rom. ;year to 

year. In his Herd Hollow study Gonzolez found that cattle 

used the areas close to water during a dry, warm summer (1961) 

but spread out over a much larger territory in 1962 when 

moisture was good and the sea.son cooler. 

(2) 1965 was a cool damp ;year. Studies showed the strong infiuence 

of climate on grazing capacity; on some allotments the increase 

was as much as 50 percent. The cattle spread to all the nooks 

and corners of their e.llotments because ot the above average 

water supply and the cool weather; in fact, som.e of the 

proper use dates indicated almost double the normal grazing 

capacity. 

-:-

1.-· , ; .. • .• : . : . .. ' · ' •: •. . .• I • ., • ,. .. ·.-.,. , 



<.. 
•,. 
.. , 
· r+ • .. , 
.,_ 

·:,-~ 

ii" 
~~! 

~ 

7 

e g • Forage - quill ty end quantity. 

8 

(1) In studies of utilization on the Fishleke N.F~ it was found 

that cattle used their first choice forage plant to approxi-
' 

mately 60 percent,then used 1econd and third choice plants 

without further use of the first choice species. 

(2) It is very diN'icult to force eheep to ehitt from areas ot 

lush high queJ.ity to those ot lower quality. Cattle also 

seek out the more tresh, succulent forage if other restricting 

factors are not present. 

(3) When production gets down to a low point (50 pound 'dry wt, 

or less) cattle will ordinarily not attempt to graze the sparse 

forese. Often the most accessible areas a.re depleted. Cattle 

will trail considerable distances through such area~particu­

larly if the water source is located within it. 

h. Season of use. 

(1) Use patterns of livestock are different at different seasons -

during spring and early summer as well as fall, cattle will 

graze on steeper more q,en slopes than during the summer. -

Cattle will often be observed ~n the fall on 35 or 40 percent 

slopes after the bottom lands have been heavily grazed.. 

(2) Vegetation starts early on the south slopes. While the 

forage is still green and lush, good use can be made of 

these slopes. Many of the south slopes particularly in the 

earlier ranges ar~ past their l;)eak by the time 11 vestock are . 

allowed to enter the National Forests. At higher elevations 

the south ~lopes may be high productive and suitable. 

·. , 
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3. Modification of management and its effect on suitability. 

a. Results of Cooks studies in Logan Canyon (Herd Hollow). 

,, , ... 
I 

(1) Character of study area - Elevation 6,000 - 7,000 tt. elev. 

Slope - 5 - 66 percent 

Types - Aspen, se.ge-graas, and mountain brush • . 

(2) Drifting livestock 

(a) When animals were allowed to remain along streams in 

the bottoms, the forage on the adjacent slopes (35 

percent or less) was used only 7 percent. 

(b) When the animals were drifted, forage use averaged 

27 percent. 

(c) Areas adjacent to water where drifting was employed 

canprised approximately 40 perce~t of the total range area. 

(d) Most of the areas where cattle were drif'ted had 35 percen'\ 

slope or less and were adjacent to permanent stream. 

(el Drifting cattle on a 25,000 acre typical mountain range 

could result in a gain of 1200 cow months or 3.6 addi­

tional cow-d&Y" per acre. (drift 2 to 4 times per week). 

· (3) Salt plus drift 

(a) Proper salt placement coupled with proper drifting 

increased carrying capacity 30 percent. 

(b) When salt was present, animals traveled as much e.a 3/4 
mile from water and negotiated tor a short distance 

slopes as much e.s 45 percent ia between. 

(c) 

, , ,., ,,_ I O ,:, o · • ' 

Drifting alone increased the capacity by 20 percent on 

40 percent of the total range, and salting 1n con.junction 

with drifting increased the capacity of the range by 30 

·percent on 70 percent of the tot&l range area. 1. • • ,. • . ~ . . 

aillllllliiiiilo-~~J~.:~.0:~·~.:~::.t :::~.'. .. ; ~: ,'.· · ,:-: .. .. , '• 

• • I 
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e (4) Water development 

e 

' ., . 

Additional water is by far the best means of improving the uni• 

formity of range utilization. 

(5)" Trail Construction 

(6) fences 

(a) Fencing mountainous range cross drainages to form pastures 

of 700 to 1000 acres increased use on all degrees of slope. 

By placing the division tences across the streams, the cattle 

were prevented f'ran traveling along drainages and forced onto· 

slopes. 

(b) Use of slopes greater than . 35 percent were more then doubled 

as a result of' cross fencing - use of moderate slopes was 

increased only slightly by fencing. 

4. Percent of mountainous range that can be used. 

a. Herd Hollow Studies (Gonzolez). 

(1) 1961 - Mid season - percent not grazed - 76 

End of season - percent not grazed - 75 ~ 

(2) 1962 - Mid season - percent not grazed - 66 

End of season - percent not grazed - 50 

(3) Percent ot allotment under 30 percent slope 62. 

(4) Percent of allotment over 30 percent slope 38. 

(5) In 1961 the cattle only made use to the equivolent of 4o 

percent of the range under 30 percent slope. 

( 6) In 1962 cattle made use of 50 percent ot the range while 62 

percent of the range was under 30 percent slope. 

b. Grantsville c&B ·allotment - view graft. 

c. Box Elder c&H allotment .. view gratt. 

.... ~L' ·c...:..:.··· ~- -~~::.:~ :.~; .. ~~ .. . ,., .. L •• • t 
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e 6. Conclusions and Recam:nendations 

.. 

0 

a. Each Forest and allotment has its special problems of cattle 

distribution. This is the reason the developnent of suitability 

criteria h•• been d1l1;ated to the ror11t1 and that firmins Ul) 

procedures are necessary. 

b. The use pattern (and suitability) 1a not consistant tran season 

to season. Therefore, continued study ie necessary in order to 

c. 

d. 

develop the best management system. · 

The information gained from studying use patterns under open range 

grazing systems and rest-rotation will t'urnish the necessarr informa­

tion to strengthen the suitability criteria. 

Under the key area concept ot grazing ma.n58ement, grazing use is 

far from uniform even on areas or moderate topography. If under 

a rest-rota~ion system relatively' even use ot suitable range is 

obtained, a big increase in grazing capacity will reault, Thie 

is where the gain is me.de under the system and not fran forcing 

cattle onto rough, steep slopes. 

e. I have never seen fat cattle that had to graze five miles tram 

. :/): water or high on 60 per.cent elopes •. 
. ; ".•l 

.. 

t. The extent that cattle should be forced onto slopes and away trm 

water depends to a considerable extent on the ,stability of the 

elopes and the effect on the cattle themselves. 

s~ Cattle will contour out from water if' it happens to be in a 

favorable location in relation to the elope and will thus make 

use ot fairly steep slopes. · 

h. Sheep can be herded on a lopes up to 65 percent w1 tbout too much : 
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1. Using a rest-rotation management system on sheep range may make it 

feasible to use slopes that could not stand grazing f!Very year; 

bowever,:.under ordin&r)" circumatance1, no changes in auit'ability 

aritvia n1e4 to 'be ml4• t~ 1h11p r1n111i ./ 
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Herding and Handling Sheep on Open Range 

by Moroni A. Smith - Private Printing 1718. 

1, "It is essential tha.t the herder have an unlimited amount of patience, 

to be gentle and kind with the sheep in every move he makes." 

2. He must give the sheep sufficient roan ••• it must be fresh feed •••• 

3. Herders must be with sheep when they first leave the bedground in 

the morning so as to direct their course. 

4. "A slight turn or edging at the time the sheep are leaving the bed­

ground or immediately afterwards, will shape the action ot the sheep 

for the de.y. " 

5. Edge the herd into a turn slowly - do not force them into an abrupt 

turn • 

6. Forced turning - the sheep get sulky- or will make a tull turn and 

de.sh tor liberty • 

• 



SHEEP GRAZmG 

Herding 

l. To produce fat lambs, the herd should have an abundant supply of f'resh, 

succulent feed (also water) and as much freedan as possible. 

2. Factors affecting sheep movement and herding 

a. Topography 

( 1) Moderate topography best f'or case ot handling 

(2) When sheep leave the shade up place during warm weather, they 

will tend to graze on the shadier aide of the canyon and 

avoid the open slopes until towards evening. 

(3) Steep abrupt slopes are barriers to a grazing herd. Even 

moderate slopes will divert the grazing animals. 

(4) Where the topography is near level or gently rolling, the 

sheep have a tendency to travel more - however, when a herd 

reaches the upper basins of their allotment, they become more 

satisfied and will settle down with a problem. 

b. Vegetation tyPea . 
· (1) It is very difficult to force the sheep to shirt from good 

lush forage to that of lower quail ty - shirting from forba 

to mature grass is an -~ JC8Jl1J)le. 

(2) Sheep will settle down on snowberry range until 4o to 50 

percent of the leaves are eaten. Additional use can only 

be had with force. 

(3) Once over use until the lambs are removed is necessary for 

maximum lemb production. 

(4) Sheep make good use ot aspen range in warm weather. They .like 

, to graze in the shade ot the aspen in the afternoons atter .. .i . .- . 

leaving the shade. 



SHEEP GRAZnm HABITS 

1. Sheep are finicky feeders in the morning and choose only a tid-bit 

of the choicest plants. 

2. Sheep will !ettle down and teed better in the evening and are not 

nearly as selective in their feed at that time. 

3, The less the herder has to do in handling the herd the better the animals 

thrive, 

4, Sheep prefer fresh feed each day. In order to systematically graze 

en allotment, checks and controls must be enforced by the herder, 

5, Open· herding results in less travel by the sheep. Grazing in compact 

herds results in much travel with its accompanying trampling damage 

and waste of forage. 

e 6. Sheep hnve a tendency to become nervous if separated :from the main 

herd· - even small bunches do not act normally if they remain in an area 

after the herd passes on. 

7, Thick bi. ''3h acts as a barrier to grazing sheep even though there are 

some travel ~dys. 



• (5) Thick brush act as a strong barier to a grazing herd. Heavy 

stands of sagebrush, choke cherry or other brush may be en­

tirely unsuitable. 

Q, P•e:•• of Utilisation 

(1) Sheep prefer fresh feed each day. 

(2) Time elapses will allow the feed to freshen up particularly 

if there is a rain. 

(3) Holding sheep on an area too long (not necessarily excessive 

grazing) will result in restlessness of' the sheep who may 

cease to fill up. 

(4) If use is forced, it will require the herder to tighten up 

the spread of the herd with resulting trampling damage to the 

range and adverse effects on the sheep. 

d. Weather conditions 

(1) During cool or stonny weather the sheep have a tendency to 

travel. During cold wet stonns the animals have to keep on 

the move to keep warm. 

(2) During warm summer days sheep lie around a great deal. 

They will spend t.ran 9:00 a.m. to 4:00 or 5:00 p.m. lying 

in the shade. During these times, the sheep begin grazing 

at daylight and tram 4 or 5 o'clock in the evening until dark. 

e, Water Distribution 

(1) Ideal situation - stream or spring in bottom of' every canyon. 

(2) It is an advantage to management (and suitability) to pipe 

water from hillsides to the canyon bottan. It is very diffi­

cult tq force sheep to use the slopes below the spring or 

water developnent. Sheep will not graze down hill in the 

evenings. 
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(3) Watering sites should be close enough that excess trailing 

is not necessary. 

(4) Doubling the distance sheep have to travel to water increases 

the grazing area adjacent to water source four times. 

(5) Should not be required to go more than a mile to water. 

f. Aspect 

(1) On Minidoka sheep preferred North and east slopes to south 

e.nd west during the summer period. 

(2) The hot sun beating down on the south and west slopes is 

responsible for the choice. Afternoons much warmer than 

mornings. 

(3) Feed is generally more succulent on the cooler aspects (N & E). 

(4) Sheep grazing the exposed slopes (S & W) leave the shade late 

and as a consequence the evening grazing period is cut short. 

(5) On west elopes the shorter evening feeding period is compen­

sated to a degree by the longer feeding period in the morning. 

g. Degree of Slope 

, 

(1) Sheep will not start grazing up a steep hillside if there is 

an alternative route. Sometime only strong force will get 

the sheep to pull onto the slopes (6o percent or above) • 

(2) 

(3) 

.. 
Sheep travel much slower on steer slopes than on more gentle 

topography. 

It is difficult to get sheep off from steep slopes once they 

are established, 'lhe herd will delay going to water until they . 

are very thirsty, They will then trail (often on a run) ott "- . 

the slope with resulting damage to . the range and slopes. --~·-. :· 
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h, Parts of Range Nonnally Over-Grazed 

(1) Because both the herder and the Eheep follow this path ot 

least resistance, the most accessible and easily herded parts 

or the range will be grazed moet heavily. 

(2) Areaa adjacent to water - the further the watering places 

are apart, the greater the pressure. 

(3) Shade up places where shade is not to plentiful.. Shading 

up too often in one place is as bad as bedding. 

(4) Sheep prefer the upper half of slopes and ridge tops. 

1. Parts Under-Utilized 

(1) Small isolated corners. 

(2) Slopes cut arter isolated by rocks or brush. 

(3) Lower pa.rt of long slopes. 

( 4) Slopes below available water. 

(5) Steep, rough country. 

I , 
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Ranr,e Con,.0rv:1t ;,. 
Scpt8mber 17, 197 

2209. 21 Rangr. E~wironmcntal Ana_lys is Handbook 
Chapter 70, page 71.2-1 Item No. 4 

____ n r~e i _g~-­
Poor - Hot usc•<l 
Fair - 50? cf wcizht 

-----------~--------r-'-.:-'-oad - Us~ all ;1_c ~;~;, 

Grazfo~ Merit 1../ 
Common Naine 1----------:------------ -----

-------------------
Achille~ millefolium 

Lcon:i.tura ~::pp. 

Agastache urticifolia 

Agoseris spp. 

Allium spp. 

Ariai-'halis 

Apocynum 

Arenaria 

Arnica cor<lifclia 

Aster spp. 

;3alsc.rnorhiza 

Calama 0rosti'1 rub0scens 

Caltha lcptocepala 

C::.rex 

Cast-illeja 

. ;J,r.·tnal. ises 

De1nhinium Sp[>, 

-----··-----
' I 

-· •. ..l... 

l-.'es tern y arr:ow 

Columbia. monkshood 

Mcuntain dc1·s1delion 
------ - --- --- ·- - -

Onion 

Pussyto('.s 

Dogbane 

S,mdwort 

Heart.leaf ;n: nica 

Asters 

Balsa~ro,:,t 

Msr shll!.::l ri.go l d 

Inrljan pai~thrush 

p-00~ 
'fair 

poor 

fair 

poor 

good 

poor 

poor 

poor 

worthless 

pcior­
t'air 

fa:L.r 

poor 

pour 

guod 

poor 

fair 

poor. 

poor 
fr.:i r 

poor 

good 

good 

good 

poor 

fair 

poor 

pCOT 

fair 

poor 
fair 

good 

poor 

poor 

r,ood 

fair 

good I 
good I -------.. l 
good 

- -· 

poor. 

fair 

poor 

fair 

poor 

poor 

pocr 

poor 

poor 

fair 

poor 

poor 

;: __ o_o_r ___ _._ __ n_-o_o,i _l __ 1:<lli~ ---



R.:mgc C:onscrv:1t: , 
September 17, 19 

f.dj us t;J'.1._Cr:. t of Tot ;i_1_ Pc ~1n d ~_'P_!:_C'I d 1:c t: bn to Ve, 1· :.1 r.:_~_l>_r_'?d uc t ion 
For \forki115-Jl2 Tcnt,ti ,.,e C_2pnci.rtcs 

Ref.: 2209.21 Range Environmental An~lysis Hnndbook 
Chapter 70, page 71.2-1 Item No. 4 

Drv \lo.i Pht: •----~ 
Poor -· N0 ,. u sr2 d 

Fair - 5v7~ •-J : ·.:0.~ 0,i :i 
f ORBS -----------------~--- _____ ________ ...-________ Gc•0r._-· U::-:e .:, l2 • .. 1:j:· • 

Grazing Meri t ! / 
Rot:an:i.cal Name Common Nnme 

---·-----------4--------- ________ Crittle __ 

Etiogonum Buckwheat poor. 
-----------
fra.sera Frasera. Ld ..... 
----- - ----- --- ----- ~ -. ---- - -
Gali um Bedstraw poor 

-------- .. .. 
Gcntiana Gentian poor 

Geranium Geranium poor 
---- · - - - - -- - -· 

He] i.anthell a 11nifJ ora 1-Flowered snnflm.,er 
- - --- ---·- - - ·- ·--- - ,. 

LitbosperJJu,n Gr0mwell, stones~ed 

u ..... , r:ium dissect um Carrotleaf 
___________ __.____ ____ - ~ - - - -- -!: - - -·- - - -

Lupi.nus spp. 

-Mentha 

Paeonia hrownii 

Pentstcmon spp. 

Lupines 

Mint 

Peony 

Pentstemon 
---------· --·- -- ---

Phlox 

PL:mtaeo 

Polemoniur.i 

Polygon1.1m 

PotE::ntilla spp. 

Prenanthes 

rtcrid-Ll1m aquilim,m 

Phlox 

Plantain 

Polemon! tun 

Knotwe.eds 

Cin1c1efo:i l 
- --- - -

Ra.ttlesnake toot 

]j Range r~.ant. H:rndbook, Forest Serv:i.ce, USDA 
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fair 

fair 

fair 

poor 

fair 

poor 

f EJ i.r 

fa ir 

poor 

poor 

fair 

poor 

J)001." 

fair 

good 

fair 

fair 

fair 

good 

fair 

good 

poor 

fair 

good 

poor 

fa:Lr 

goocl 

fair 

fail:" 

fair 
-- - - - -

fair 

poor 

-l 
1 

I 

poor 

poor 

fair 

poor. 

P,-:ge 7. or: :i 



R.:inge Conse rv:1 t io 
September 17, 197 

AdjustmC'nt of Tot,11 l'ounds P!'OC!H~tion to Forcige Production 
For Workinc Up Tcn~~tivc Capacities 

Ref.: 2209.21 Range Environmental Analysis Handbook 
Chapter 70, page 71.2-1 Item ~o. 4 

_ Drv Wr:ir,ht 
Poor. - Not: used 
Fair - 50% of weight 

FORE:, ___________ ·---------------------..----------=-Good - Use o 1.1 we i ::h 

Grazing Merit 1/ 
Botanical Name Common Name 

--------------+--------------1--...:C:::.:a:!.1:.:.:.=.t~l-=e __ (.._...!:S~l~1c~e=.1!P~--l----'-.Eor se s 

Rudbeckia occidentalis Western coneflower poor poor . 
.. --1--------------'-- ____,1_f a.ir..._ ___ . _ _ _ _ yo or 

Sedum spp. Stonecrop 
- ----- - -
Senecio serra Sawtooth butterweed 

Solidago Goldenrod 

Taraxacum officinale Common dandelion' 
-- - - ----- - - · 

Thalictrum Meadow rue 
---- - -- -- -- ··--- ---
'f h n,onpsis Golden pea (Buck bean) 

- - - - -·- - --·- - - ---- -· - - ----· 
'?rag,opogon Goatsbeard, salsify 

Valeriana spp. Valerian 

Veratrum californicum Falsehellebore 
- - ------ - -- __ ._.. ______ ,._, --~ 
Verbascuru Mullein 
---------·· . - - --- - - - -·--··· 

Wyethia spp. Mules-ears 

poor 
- - . -··- - ~- - . 

good 

poor 
·-

good 
- ·- - -- - -

poor 
.. 

worthless 

- . 

- -------

fair 
- -- . 

fair 

poor 

poor 

fair 

. . 

poor poor 
l---- - - - -

good poor 

poor poor 
-

good good 
.. --

fair 
, -- -· . -

poor 
. -- --

fair 

I I • 

good 

poor poor 

fair 

good fair 

-----·----------· ----------- _____ _.__ _____ ___ _i._ ________ l -------
1./ R.:rnr,e Pl:rnt Handbook, Forest Service, USDA 



Abu Ii. ,·,1y Lo r 
Ran)~t' C(,n•;i.:rv,1ti 
Sept ;_• fTlber 17, U 

_Adj us ~S'..!' t of T,:, ~-·:.L~-~l_l_nds Product ion to Foc.'.1£.£_ Product ion 
For l.'ork_i r.g up_ 'J',,11 tali ve C.'.1i>ac lt ics 

n.cf. : 2209. 21 Range En·,•:i ronmf~n tal An3_lys is llandhook 
Chapter 70, page 71.2-1 Jtcm No. 4 

___ Dr y __ \foi [~'-it ___ _ 
Po~r .. !·!~!: :1scc 
F~ ir -.. ~;e:;~ of !.;,'(-:l f ,:, 

SH?'1Ji3S ----------------...--------------~-----------G:...,0:..._ c.::..i _r1 __ ·- l1 
~-; ~ ~ 11 __ ~.1 c i '. 

Dot:inical Name 

Acer glab::rna 

Alnus r;pp. 

Ane1.anc.hier ,:lnifoli.a 

2/ 
.l1rtemh:ia tridentata· 

Berberis re.pens 

CeE•>tothns sc:.nguir.eus 

CP<>nothus velu.tirn.1s 

Chrmaphiln u·11be1.la ta 

. 
Cornus spp. 

CrntacGus douglasii 

Eriogor.ums 

Holodiscus discolor 

Loniccrc.1 spp. 

Pqchistim3 myrsinites 

Philcdelphi::t lewisi:i 

Phlo:, 

Populus Lr2uulo1dea 

'.I 1' Nc)t·. ' 1n,p•.1rl~a11t. 

Rockymo1mtain m,J°ple 

Alders 

Cozmon se1:vic.eberry 

Big sagebrush 
- --------- - - ---

Lo-w oregongrape 

Redste~ ceacothus 

Snowbrush 

Common pipsissewa 

RubbE.,r r.abbitbrush 

Dop.;wcod 

Black ha,Jthorn 

Buckwheat 

Cr(•c=nnbush o~eanspray 

Phlox: 

Grozing Merj~ i/ 

poor 

poor 

poor 

fair 

worthless 

fair 

poor. 

good 

fair 

wot· thle:ss 

fair 

pocn: 

poor poor 

_ poor __ I ___ r; c:o r 

poor ~ poor 

poor 

pocn: 

poor 

poor 

falr I 
I 

poor 

poo ·r.- to 
woTLhle .:r: 

fair 

poor 

poor 

poor 

fair 

·pour 

worthlc.:cc 

frJ r 

poor 

Nlnebark ____ .._ __ :_;:·: __ ;;_J _ :;:: :::: 
Cinqu•fo:i.l 

------·-------------.1..--
fair j fal~ t~ : r 

-----·· ·· ---- -·--· ·~···- '---- ------ ·---
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Range Cor.s c rv;•L : 
~cptembcr 17, 1c: 

A<ljustment of T0(1tal Pound:, Prorluc-tion !;_£_ For:~ _ _c.0. Production 
Tor Workin;~!p Tent,'.llivc C:1p_.1cHi.cs 

Ref.: 2209. 21 Ranr,c Environmental Annlysls lla!idbook 

SHRUBS 

Botanical ND.me 

Chapter 70, p3ge 71.2-1 Item No, 4 

Dry Pei ;:!~!: __ 
l.'oor - ~~ot l !Sbl 

Fair - 50% o f w"i~! 

----- --....---------....Q92!! - ij,:; e n),. ~ .. r- ;~ 
Grazing Merit l/ 

Common Name 

·--- -+-------------------.--- ___ ,..__ C'1ttlc SJ-~p __ fl __ Ho-;.~ 

Pru:ius ema,~g:lna ta Bitter cherry 

Prunus virgiuiana Western c.hokccberry 

Ribes spp. Gooseberry, currant 

Rosa spp. Roses 

Rubus Blackberry 

Ruhus parviflorus Thimblr-:berry 

--- - - ···---

Sa.r,::iucus Elderberry 

Sorbus spp. Mountain-ash 
- - --- -· --~-- -- - -··- - .. 

~ 

Spirac-ia Spireas 

Symph(n: ica i:pos spp. Snowber ry 

Vaccintum r.i2mbnmaceum Big huckleb~rr y 
-------4---· - - - --· --- - . 

I 

poor £air poor 

poor 

poor 

poor 

fa.i.r 

worthles~. 

good 

fair 

poor 

worthless 

poor 

worthless 

I 
f:a:i.:r I 
fair 

--- --~a~-~ - -··!-

pO()T 

poor 

good 

fair 

good good 

iair 

fair poor 

worthless 

fair 

fair 

l -_.,_ ____ ,. ,. _ ___.. _____ . -----_____ ._ ________________________ ------



Abb H. Taylor 
Range Conservationist 
March 14, 1969 

Adjustment of Dry Weight Browse Species on 3 1 ltc 
Summer Range when Working up Tentative Cspacitiee 

Botanical Name 

Acer glabrum 

Alnus spp. 

Common Name 

Rocky Mt. Maple 
Alders 

Amelanchier aln1folia Common serviceberry 
Artemisia Tridentata.Y Big Sageb:rush 
Ceanothus Velutinus Snow brush 
Ceanothus Sanguineus Red stem ceanothus 

Chrysothamnus Nauseous Rubber rabbit brunh 

.Cornus spp. 

Potent1lla spp. 
Ribes spp. 

Lonicera spp. 

Berberis repens 

Physocarpus maluaceus 

Populus Tremuloides 

Prunus V1rg1niana 
Prunus emarginata 
Rosa spp. 

Rubus 

Salix spp. 

Sarnbucus 

Holodiscus discolor 

Spiraea 

Symphoricarpoo spp. 

Vaccinium 
memb ra.naceum 

Sorbus spp. 
Chimaphila umbellata 
Pachistima myrsinites 
Eriogonums 

Dogwood 

Cinque foil 
Gooseberry 
Honeysuckle 

Oregon gra.pe 

Nine Bark 

Western Aspen 

Western Chokecherry, 
Bitter Cherry 
Roses 

Blackberry 

Willow 

Elder 

Ocean .spray 

Spireas 

Sno-wberries 

W'hortleberry 
Huckleberry 
Mountain Ash 
Chima ph 11a. 

Myrtle boxvood 

Buckvheat 

!/Not important on summer range 

Dry Weight 
Poor - ·Not used 
Fair - ~ of weight 
Good - Use all weight 

Grazing Merit 
Ca ttle Sheep Hore es 

Poor 
Poor 
Fair 
Fair 
Worthless 
Fair 
Poor 

Poor 
Fair 
Poor 
Worthless 

Worthless 

Poor 

Fair 

Poor 
Poor 
Poor 

Fair 

Good 

Fair 

Poor 

Fair· 
Poor 
Good 

Fair 
Poor 
Fair 
Poor 

Poor 
Fair 
Fair 
Poor 

Poor 
Poor 
Fair 

Poor 
Worthless 
Fair 
Poor 
Poor 
Fair 
Poor 

Worthless 

Worthless Worthless 

Fair Poor 

Good 

Fair 
Fair 
Fair 

Good 

Good 

Good 

Fair 

Fair 

Poor 
Poor 
Poor 

Fair 

Good 

Fair 

Poor 
Worthless Worthless Worthless 

Poor 

Worthless 
Poor 
Poor 
Poor 
Poor to 
Worthless 

Fair 

Fair 
Fair 
Poor 
Poor 
Poor to 
Fair 

Worth.less 

Worthless 
Poor 
Poor 
Poor 
Poor 
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Abb H. Taylor 
Range Conservat1oa1et 
March 14, 1969 

Adjustment of Dry Weight Brovse Species on Ce.tUe 
SUmmer Range ...,he ~ Working up Tentative Capacities 

!O'tuical Keme C, >C'lltlOn Name 

. 
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CHAPTER 80 

TREND DETERMINATION 

Trend is a term used to describe change in either soil or vegetation condition on 
rangeland. Changes can be either upward or downward in the direction of improvement 
or deterioration. 

The determination of trend is essential to proper management of the range resource. 
If the trend in condition of both forage cover and soil is progressing steadily upward, the 
administrator can be assured that present stocking and management is satisfactory. Cor­
rective measures will be needed where either the soil or vegetal resource continues to 
deteriorate. 

Since trend involves changes which occur over a period of time, it is often difficult 
to determine from general observations. The most accurate method of determining trend 
is to make periodic measurements on permanently established plots located on selected 
bench mark areas. Photographs taken under the proper conditions at periodic intervals 
is another effective means. The rechecking of old studies and establishment of new ones 
are important parts of the analysis program. 

The principal trend studies established in the Region since about 1920 include: 

1. Exclosures 5. Line intercept transects 
2. Meter square quadrats 6. Photo plot transects 
3. Species plots 7. 3-Step transects 
4. Browse plots 

Other sources of data useful in determining trend are old range survey writeup sheets 
and old photographs taken on areas that can be relocated. 

Each of the above study approaches or procedures is discussed in detail in the following 
pages. 

81 - ESTABLISHING 3-STEP TREND TRANSECTS. After several years of trial, the 3-
Step Method for determining trend in condition was adopted in 1951 for Service-wide use. 
Briefly, the method consists of: (1) collection of data at permanently marked locations, 
( 2) summarization of data from these areas together with determination of current condi­
tion and trend, and ( 3) a pictorial record of vegetation and soil conditions. 

The basis for the following instructions for establishing 3-Step Transects is found in the 
following papers: 

1. "A Method for Measuring Trend in Range Condition on National Forest 
Ranges,'' by Kenneth W. Parker - Approved October 17, 1951. 

2. "Instructions for Measurement and Observations of Vigor, Composition and 
Browse," by Kenneth W. Parker - Approved October 13, 1953. 

Kev points in establishing and measuring 3-Step Transects follow. 

Forest Service Handbook July 1964 
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81.1 - Number of 3-Step Transects Per Allotment. The need and the time required 
to do the job are the two elements to be considered in determining the number of 3-
Step Transectc; to be established on each allotment. Three-Step Transects are costly and 
time consuming; therefore, the following general guide will be used. 

At least one :3-Step Cluster will be established on each allotment regardless of size. 
On larger allotments at least one :3-Step Cluster will be established per 5,000 acres of suit­
able range. Each transect cluster should sample only one vegetal type and one condition 
class. To do otherwise will complicate the study and minimize the value of findings. 

81.2 - Location of Transects. Three-Step Transects will be located on selected bench 
marks within the allotment. Because there will be more bench marks than it will be possible 
to install 3-Step Transects, great care must be taken in locating these studies where the 
most value can be received (see Chapter 50, Section 51). 

To insure that the 3-Step Transects can be found for subsequent remeasurement, the 
following will be done: 

1. Make a sketch map to "tie down" locations of the cluster and the individual tran­
sects that comprise it. Use compass bearings and distances to well-known topographic or 
cultural features. Wherever possible, use speedometer mileage readings from well-known 
points to describe cluster locations. 

2. Take a general view picture of the study area from an adjacent ridge or other 
nearby prominent position. Mark on the photo in ink the location of individual transects. 
This picture must be dated and camera point location well described. The map and gene­
ral view photo record is a part of the permanent cluster file. (See Exhibit 81.2.) 
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Exhibit 81 .2 

THREE STEP TRANSECT CLUSTER LOCATION MAP 

FOREST - Yellow Mountain 

RANGER DISTRICT - Williams 

ALLOTMENT - Horse Creek C & H 

CLUSTER NAME - Little Jim Creek 

TRANSECT NUMBERS - B-1, 2 & 3 

TRANSECT 8-2 __ ... -
/()0 'Ion, 

Tl<ANSECT 8-/--,,_ 
100' lonv 

Beqinninq point on ridqe"' 
5' ,outh is a small 

rock mound. 

Forest Service Handbook 

PREPARED BY - William Smith 

DA TE - September I, 1952 

SCALE- I"= 100' 
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81.3 - Number of Transects Per Cluster. The number of transects in a cluster is 
governed by the number of "hits" on live perennial vegetation per transect. The following 
rules apply: 

1. If 30 or less hits pei: transect are obtained - establish 3 transects. 

2. If 31 to 60 hits per transect are obtained - establish 2 transects. 

3. If 61 or more hits per transect are obtained - establish 1 transect. 

81.4 - Length of Transects and Arrangement Within a Cluster. 

1. Length. The standard length for all 3-Step Transects is 100 feet. There may be 
exceptions as in narrow stringer meadows or small openings in dense browse types. Here it 
is permissible to reduce them to 50 or even 25 feet. Regardless of the length, 100 measure­
ments will be recorded. Hit intervals for a 100-foot transect will be 1 foot, 6 inches for a 50-
foot transect, and 3 inches for a 25-foot transect. 

2. Arrangement. Pla_cing trapsects in a cluster end to __ end is gent_!rally good practice. 
Another alternative is side by side. In any event, they will not be located closer than 100 
feet ores.ch ;;th~;: Each- transect· is considered as sampling a plot 150 feet long and 100 
feet wide. · 

Transects should be established parallel to the contour for two reasons: 

a. The area sampled will ordinarily be more uniform. There 1s less chance of 
getting into a different range use pattern. 

b. The job of establishing and measuring transects is easier. 

81.5 - Establishment of Permanent Line Transects. The steps in laying out a 100-
foot transect line are as follows: 

1. Select a Good Starting Point. The beginning point and the first 6 or 7 feet of the 
line should be in the clear to: 

a. Facilitate relocating the transect line five or more years hence. 

b. So the closeup photo will reveal vegetation, litter, and soil conditions to best 
advantage. 

In seeded areas, grassland, meadow, and forb types, the location of the transect start­
ing point presents no problem. Particular attention must be given to transects which 
sample sagebrush and browse types. 

2. Stretch the Tape. Steel rods or iron stakes should be used to anchor the tape 
at each end. Rods 3½ feet long and ¾-inch in diameter, sharpened on one end and with 
an eye in the other, have been used successfully in all vegetal types. To permit adjustment 
in tape tension, use a small turnbuckle between tape and anchor at the 0.0' end. At the 
100-foot end use a stiff spring 4 to 6 inches long and about one-half inch in diameter. 
Leather thongs or wire can be used to fasten tape to the rods. Keep the tape as close to 
the ground as practical. The tape line must be straight. 

3. Drive the Angle Iron Stakes. These should be 18 to 24 inches long with either a 
¾-inch or 1-inch flange. The shorter length is best suited to rocky sites. 
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a. Place stakes at the 0.0', 50.5' and 99.5' marks along the tape with flanges 
pointed in the following manner: 

L L J 
,--------, . . . . I 
0.0' 1.0' 50.0' 50.5' 51.0' 99.0' 99.5' 100.0' 

b. Stakes should extend about 5 or 6 inches above the ground. 

c. Always set the 0.0' angle iron first. The position of this stake is fixed. A 
rock or other obstacle may necessitate shifting the starting point a few inches one way 
or another. When stakes cannot be driven at exactly 50.5' and 99.5', shift their loca­
tion to the closest half-foot mark that the stake can be driven. These positions must 
be recorded in the appropriate place on form R4-2200-19, Record of Permanent Line 
Transect. 

d. Stakes will be located on the up hill side of the tape. 

e. Use a plumb bob to locate the exact stake location when the tape is more than 
12 inches from the ground. The plumb bob can be used below this recommended height 
if desired. 

For more details on position of stakes and other transect line information see Exhibit 81.5. 
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Exhibit 81.5 

THREE STEP TRANSECT LAYOUT DIAGRAM 

Tape holder rod, leather thonq 
and sprinq, 

.,,,,,,__ -- : ./ - , ... ,,. 
:::>--~ . 

./ 

Tape -to be stretched between 
tapeholder rod~, at vary,nq heiqht 
dep~ndinq on veq~tiot1 -type-,, 

' 
, ,~ S1s, _, 
. ·~~ 

♦ ,, 
Take loop readinqs or1the. same side. / ~"~-~+ • .._ ... 

,,,- stakes are located .. 
~ I 

Tapeholde.r rod arid ,' 
turn bucklf. for 
iiqhtenin~ tape--, 

• 
/ 

✓· \\mr~ 
t/ ~o., .. 

. ~..,,~ . 

• / .r~ / 

m ~3•~3' dOHUp pllol,, plot ~ ,\ N' /, 
' ✓· / ~0- / 

' • / "-.,-2~ ~ .<' · . : . ~~ ,_ · No4e drive stakes -to ext" d only 
0.0 Anqle 1~n 1s -the •.,:~ 5"-6"above qround, on uphill side. 
earner"a point for PLOT of tape. Flat side parallQI with 
and LINE VIEW photos. / tapa line. • 

.,.~~ // No+ct anqJe dit-ac.tion of stakes. 

' / 
f ~E'aeh 100' lr4'nse.d- samples a plot 
... I00'wide, 150' lo"1· 
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81.6 - Photographs. Take the line view and plot pictures before making loop readings. 
In some vegetational types, the plants will be badly trampled and the value of photos 
lessened if measurements are made first. Cameras of 4 by 5 inches are preferred for 3-
Step Transect work. However, a good quality reflex camera can be used (2 ¼ x 2 ½). 
Photos would have to be enlarged to 4- by 4-inch size. (See Exhibit 81.6 for photo record.) 

1. General Photographic Guides. 

a. The 0.0' angle iron is the camera point for closeup and transect line pictures. 

b. Always use a tripod. 

c. Select a camera height that is convenient for ground glass viewing - 50 to 
56 inches from ground to base of camera is recommended. 

d. Use the ground glass for focusing and composing both the closeup and general 
view pictures. Rule of thumb for focusing with 4- by 5-inch camera: 

With lens wide open, focus on a point approximately one-third the distance into 
the scene to be photographed. Then, for maximum range of sharpness close the 
diaphragm down to f/16 or f/22. 

e. For best results take pictures when the light is coming from the left or right 
of the camera (side lighting). 

f. Use a lens hood (sun shade) if available. 

g. Properly identify photographs. 

(1) A small blackboard about 8 by 10 inches with identification symbols in 
white chalk is recommended for use in the picture. However, the "magic marker'' 
type of ink on white cards is equally good. Ordinary house numbers have also 
been used successfully. 

(2) Information placed on the blackboard should conform to the identifica­
tion scheme in use on the individual Forest. Detail should be kept to a minimum. 

h. Photo information will be a part of the permanent transect record. A sample 
of the form to use is shown as Exhibit 81.6. The photographer will be identified by his 
full signature. Initials are not adequate. 

2. Instructions for Taking the General View Photo. 

a. Level the camera. 

b. Center the tape on the ground glass image. 

c. Keep sky area to a minimum ( 2 0 percent or less of the picture). 

d. Place the photo identification marker at the 20- to 25-foot mark on the tape. 

(1) Make sure the photo identification marker is about level - in shrub 
types, keep the front clear of branches. 

(2) Letters and numbers on the identification board should be about 4 
inches high in order to show up clearly on prints. 

Forest Service Ha.ndbook July 1964. 
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3. Instructions for Taking the Closeup Plot Photo. 

a. Outline the 3- by 3-foot square plot with a pair of 6-foot folding carpenter 
rules. 

(1) Locate the near side of the plot at the 3.5-foot tape mark. 

(2) Center the 18-inch rule marks on the tape. 

b. Identify the plot. 

(1) Place identification marker outside and at the back of the plot. 

c. Level the camera. 

d. Center the plot image on the ground glass screen. 
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Exhibit 81 .6 

3-STEP METHOD FOR MEASURING TREND IN RANGE CONDITION 

Photo Record 

Forest Ranger D:strict Allctmenr 

Cluster naroe and transect number Date 

Photo by Camera height (inches) 

GENERAL VIEW PHOTO 

Remarks: ·-·- ···············--·--··-·--···· -······-··•-··----·········· ·······- ..... --- -- ······ ·-------·····--•·· ·· ·····--· ·--······ ··· ····· ······ ·· •···· ··-·· 

CLOSEUP PLOT PHOTO 

Remarks: ·········· ······· ·• ··· ······· ···· ·············-····· ······ ......... .. ..... .......... . -......... ........•... ... ............ ... .... ........... ..... . . . .... 
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81.7 - Reading and Recording Transect Hits. Standardization of ways for reading 
hits, recording them and compilation of data is essential. Specific instructions follow: 

l. Reading Hits. 

a. Correct Species Identification is Essential. 

( 1) If plants are not correctly identified, the record of hits will have little or 
no value for comparison with measurements in the future. Where two individuals 
work as a team in establishing 3-Step Transects, at least one of them should know 
all of the common plants. 

(2) Do the work before vegetation becomes dried up or too heavily grazed. 

b. Readings or observations with the ¾ -inch loop are made on the side of the 
tape where the stakes are located. 

July 1964 

c. Proper position of the loop is important in taking readings. 

( 1) The rod should be suspended in a "plumbed" pos i ,:,n with the loop at 
right angles to the tape. 

(2) Use of a small plumb bob instead of the loop is recommended where 
transects sample shrub types or where the tape is more than one foot above the 
ground. In these situations the following applies: 

(a) Plumb bob contact point corresponds to the loop rod position. 

(b) Take reading within the limits of ¾-inch diameter loop. 

d. Explanation of Hits. 

( 1) Perennial Grasses and Grasslike Plants. A hit is recorded when the live 
root crown or a part of it falls within the ¾-inch loop. See sketch below. At 
times there will be two or even three species rooted within the loop area. 

✓ Tape foot marks 

1 -. 2 3 4 5 
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(2) Perennial Forbs. The same rules apply as for the grasses and grasslike 
plants. Exceptions are such plants as mat-forming Eriogonums, Antennaria, 
Phlox, and others. With mat formers, a hit will be noted if the loop strikes any­
where within the crown spread area. See sketch below. 

1 

Eriogonum 
colony 

Foot marks on tape. 

I 
2 3 4 

A "hit" 

(3) Shrubs. A hit will be recorded when the loop strikes any portion of 
the live plant except current growth. If only current growth is hit, the loop will be 
extended downward and readings taken of the understory vegetation or other 
ground surface conditions. The following sketch illustrates this condition. 

/ 
4 

Current growth shoots --

Perimeter of 
old growth 

Foot marks on tape 

5 6 

Shrub 

7 

Not a "hit'' on the 
ihrub when loop 
strikes current 

,~::::,..::;~/growth only 

A "hit" on under­
story vegetation 

Hits on dead shrubs or dead branches of living shrubs are discussed under the 
heading "Recording Hits and Other Information" item 2. 
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( 4) Annuals. Hits on annuals are explained under the heading "Recording 
Hits and Other Information" item 2. 

(5) Litter. Symbol (L). A hit on litter is recorded when more than half 
of the area inside the loop is covered with nonliving organic material. Animal 
droppings are included in this category. Dead plant material will be recorded 
as litter, only if it was laid down the previous season or before. Debris from 
current growth does not count. Loop readings on standing dead shrubs are not 
litter hits. Wood must be on the ground and providing protection to the soil be­
fore it can be classed as litter. 

(6) Rock. Symbol (R). Rock fragments ¾-inch in diameter or larger are 
classified as rocks. If rock occupies more than half the loop, record as a hit on 
rock. 

(7) Pavement. Symbol (P). When more than half the loop is covered with 
pebbles ¼-inch to ¾-inch in diameter, the hit will be recorded as pavement. 

( 8) Bare Soil. Symbol ( -) . This classification includes all soil particles up 
to ¼-inch in diameter. The "more than half'' rule applies here also. 

~9) Moss. Symbol (M). Moss also has to occupy over 50 percent of the 
loop to be counted. 

2. Recording Hits and Other Information. Plant symbols to use in recording hits are 
found in the "R-4 Species Lists." (See Chapter 40, Section 41.2, Exhibits 41.21-C and 41.21-
D.) The lists include most of the common plants. If symbols are needed for other species 
apply the following rule: 

Use the first two letters of both the genus and species names. Where the genus is 
known but not the species, use the first three letters of the genus name and add a 
"z" for species: Example, Carex sp. = Carz. 

Hits will be recorded on the "Record of Permanent Line Transect", form R4-2200-19. (See 
Exhibit 81.7.) Instructions for completing the form are as follows: 

July 1964 

a. Heading. 

(1) "Forest", Ranger District'', "Allotment", and "Date" should be largely 
self-explanatory. Use name of District or name and number (not number alone). 

(2) Give bench mark number to transect clusters. 

( 3) The transect number will be the same as that used on the blackboard to 
identify line view and plot photographs. 

(4) Identity of the worker(s) must be established for present and future 
needs. They will sign it with their regular signature - not initials. 

Forest Service Handbook 
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b. Record of Hits. 

(1) Regardless of the vegetation type sampled, hits on perennial herbaceous 
vegetation will be shown in the lower half of the block for each foot mark. Example 
of a hit on Stipa at the 50' mark: 

50 

5a 
(2) Browse hits are entered in the top half of each foot mark block. Ele­

ments of the ground cover or soil are recorded in the lower half, thus: 

60 

~ 
~ 

or 

61 

tE 
(3) In shrub types there are times when the loop or plumb bob is in a shrub 

hit scoring position in both the upper and lower story as shown in the following 
sketch: 

5' mark on tape 

I 

Loop reading on 
shrub in the 
upper story 

If loop could be extended 
downward, the woody base 
would be encountered 

The above situation is recorded in the following manner: 

Forest Service Handbook 
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In other cases a hit may be obtained on the upper story of one shrub and on 
the base of another browse species. This situation would be recorded as follows: 

6 

~ 
~ 

( 4) When the loop reading is on a dead branch or shrub the hit is circled 
in the upper half of the block. The loop is lowered and a record of ground cover 
is made in the lower half of the block, thus a hit on: 

10 

~ 
l___:__J- Pavement 

( 5) Supplemental information is obtained on all browse hits. Shrubs are 
classified as to age and form class. See reverse of "Record of Permanent Line 
Transect" and Chapter 90 on "Big Game Range Analysis" for more details. 

(6) If two species are noted in the same loop reading, record as follows: 

Herbaceous 

15 

6a 
( 7) Annuals are not recorded in the foot mark blocks. When they occur as 

the only vegetation within the loop, they are tallied under the heading "Annuals" 
in the lower right-hand comer of form R4-2200-19. See Section 81. 7-2 for 
explanation. 
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(a) If the loop falls solely on annuals, the hit will be recorded in the 
lower part of the block as bare soil, pavement, rock, litter, or moss, whichever 
item is dominant. These are shown only when there is no perennial live vege­
tation within the loop. 

( 8) Grass seedlings of perennial species are indicated by a check ( -V ) mark 
or other appropriate symbol in the lower part of the block. They are shown in 
the following manner and identified by a footnote (see bottom of sample form 
R4-2200-19, Exhibit 81.7). 

20 

Ea 
c. Key Indicator Species Not Recorded. Some of the important plants found 

within the 100- by 150-foot transect plot may not be recorded as hits. It is signifi­
cant to know they are on the area; list them by genus and species. Include such in­
dicator annuals as Bromus tectorum and Madia glomerata. 

Some of the desirable key indicator species may be rare. If so, indicate by a brief 
footnote. 

d. Vigor Measurements. Vigor is a short-time indicator of trend. If grazing in­
tensity is lessened, one of the first responses is improved health of the better grasses. 
This can be seen where utilization cages have been left in place for at least two sea­
sons or where exclosures have recently been established. Improved vigor shows up in 
longer leaf lengths and taller, more numerous flower stalks. 

Vigor measurements on desirable grasses are of value only where there is a stand­
ard with which to compare them. The standard would have to be developed on adja­
cent comparable range that has been lightly used over a period of years or within 
exclosures. 

For those transect clusters where comparative vigor data can be obtained, proceed 
as follows: 

( 1) Record the maximum leaf length on one or two of the better grass 
species within the 100- by 150-foot macroplot in the following manner: 

(a) Select plants at random by pacing. 

(b) At the end of each pace take the ungrazed plant nearest the toe 
and measure the longest basal leaf to the nearest half inch. This should be 
done until 10 measurements have been recorded for each species. 

(c) Total the individual measurements and compute average maxi­
mum leaf length. 
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(2) To secure data for the standard, the longest basal leaf should be mea­
sured on a minimum of 50 ungrazed plants. 

(a) Use same procedure as outlined under item (b) preceding. 

(b) Measurements obtained on the lightly used or protected area should 
be a part of the permanent cluster record. Include necessary site location 
information and date leaf lengths were measured. 

e. Tape Height At Stakes. Tape height is important, especially in the remea­
surement of transects in browse types. Record footage location of angle irons along 
the tape; i.e., 50.5', etc., and measure and record in inches the height of the tape 
above the ground at each stake. 

f. Transect Summary Section. The compilati9n of the hit record is the final step 
in the establishment of an individual transect. For details see section ". ,ummarizing 
the Transect Record", form R4-2200-19, Exhibit 81.7. 

g. Species. Some of the information called for under this heading concerns 
compilation. This phase of the record is explained under Section 81.9. Instructions 
for listing species follow: 

( 1) As hits are recorded for the different species, list them by symbol and 
scientific name, symbols alone are not sufficient. Show them in the following 
manner: 

Feid 
Artr 

Species 

Festuca idahoensis 
Artemisia tridentata 

(2) The listing of species is a running record. When all 100 hits have been 
recorded, the tally of symbols and names should also be complete. 

(3) Symbol entries in the blocks should be checked with the list at the 
bottom of the form to make sure there are no omissions. 

h. Pellet Group Count. See reverse of form R4-2200-19 for specific instructions. 
Also, see Chapter 90 on "Big Game Range Analysis". Space for recording pellet group 
counts is included on form R4-2200-19 to make it usable in establishing transects on 
big game range. On areas where the principal use is by livestock, comparable infor­
mation is secured by using 1/100-acre circular plots. A more intensive method of 
sampling is used in connection with the 0.96 square-foot hoop and grazing impact 
studies. See Chapter 40, Section 41.2, and Chapter 50, Section 53.5-2. 

i. Annuals. Loop hits on annuals are recorded in the lower right-hand corner of 
the form. Use a dot-count system for recording. 
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Exhibit 81.7 

RECORD OF PERMANENT LINE TRANSECT 
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GENERAL INSTRUCTIONS 

List overstory species at th~ top of e~ch block and circle symbol when it is 
a dead portion of a living shrub. 

AGE CLASSES OF 
BROWSE PLANTS LI 

S SEEDLING 
Y YOUNG PLANT 

M • MATURE 
0 • DECADENT 

CLASS 

2 
3 

4 
5 
6 
7 
8 

FORM CLASSES OF BROWSE PLANTS LI 

ALL AVAi LAB LE, LITTLE OR NOH• .GING 
ALL AVAILABLE, MODERATELY HEDGING 

ALL AVAILABLE, CLOSELY HEDGED 
LARGELY AVAILABLE, LITTLE OR NO HEDGING 

LARGELY AVAILABLE, MODERATELY HEDGED 
LARGELY AVAILABLE, CLOSELY HEDGED 
MOSTLY UNAVAILABLE 
UNAVAILABLE 

On game ranges classify all browse hits unto s feet as Mi, D6, S1, Y2, etc. 
Tally in block directly behind brose snecies as 11 ArtrM2 11 , etc, 

PELLET GROUP COUNTS 

Plot size should be 1/100 acre, or a multiplr of same, using the taoe as the 
plot center line, Alternative dimensions that may be used are: 

WIDTH: 

..__ __ LENGTH: 

6.6 FEET OR 79.2 INCHES 
(3.3 FT, EACH SIDE OF TAPE) 

ANO 

0 TO 66 FT. GIVES 1/100 ACRE 
0 TO 99 FT. GIVES 1,5/100 ACRE 

OR 6 FEET OR 72 INCHES = (3 FT. EACH.SIDE OF TAPE) 

ANO 

0 TO 72.6 FT, GIVES 1/100 ACRE 
0 TO 108,9 FT. GIVER I ,5/100 ACRE 

EXAMPLE: A CLUSTER WITH TWO TRANSECTS AND PLOTS 6.6 FEET WIDE AND 0·99 FEET 

NOTES: 

IN LENGTH SAMPLES 3/100 ACRE. 

CONVERTING FACTORS: 

13 PELLET GROUPS PER DAY FOR DEER 

13 PELLET GROUPS PER DAY FOR ELK (TENTATIVE ESTIMATE) 
12 DROPPINGS PER DAY FOR CATTLE 

!/ Dasmann, Wm. P, 
Vo 1 • 11 , No , 1 , 

Some deer ran~e survey methods, 
Jan, 1951. 

Calif, Fish ~nd Game, 
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81.8 - Line Intercept Measurement. Line intercept measurements will be made on 
each transect where browse plants are present. This supplemental information will be re­
corded while the tape is still in place on each transect (see Chapter 90, Section 93.2). 

81.9 - Summarizing The Transect Data. 

1. Summarizing The Transect Record. The transect record should be summarized 
in the field. The sheet should be carefully checked for information blank spots before the 
tape is taken up. 

a. General Rules For Compiling Hits. 

( 1) Where there is both an overstory and an understory hit on live vegeta­
tion, count only the overstory. 

· - (2) If there is a live overstory hit with bare soil, pavement, rock, litter, 
or moss underneath, count only the overstory hit. 

(3) If there is a dead (circled) overstory hit, with perennial herbaceous 
vegetation, soil pavement, rock, litter, or moss underneath, count only the under­
story hit. 

(4) Where two species are tallied in either the upper or lower half of a 
block, each should be given an equal (.5) numerical rating in compiling hits for 
the transect. 

b. Compilation And Classification Of Hits. 

(1) Following the general rules under the preceding heading, total all hits 
separately by symbols for bare soil, pavement, rock, litter, and moss. 

(a) Where there are no hits on a given item, place a zero (0) in the 
appropriate space. This will indicate it was not overlooked in the record 
compilation. 

(2) Plant Cover Index. Plant cover index is the total of all hits on live 
desirable, intermediate, and least desirable perennial plants. It should always 
be determined by actual count rather than from totaling all other items and 
subtracting from 100. Errors are easily made in adding up the other items. 
Making an actual tally of live plant hits will be a double check against such 
errors. 

' "--.._ (3) Forage Cover Index. Total all live vegetation hits on desirable and 
intermediate plants. 

- ( 4) Desirable Plant Index. Total all hits on live plants classified as desir­
able. The figure will be the desirable plant index for the transect. 

(5) Ground Cover Index. Subtract hits on bare soil from 100. This is the 
ground cover index. 

(6) Overstory. This is the total of all live shrub overstory hits. 

(7) Understory. This is a total of all hits on understory vegetation occur­
._ ring beneath live shrub overstory hits. 

c. Compilation of Hits By Species The hits for individual species within the 
transect should be totaled and listed at the bottom of the form. The compilation of 
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hits is shown in the following example: 

Specie 
Symbol Species 

Erra 
Pofe 
Antz 
Stle 

Eriogonum racemosum 
Poa fendleriana 
Antennaria sp. 
Stipa lettermani 

Total 

Hits 

5.5 
7.5 
3.0 
6.0 

22.0 

The total will agree with the transect "Plant Cover Index'' if compilation is correct. 

2. Summarization Data For The Transect Cluster. Data from the transect cluster 
will be summarized on form R4-2200-21. (See Exhibit 81.9-A.) All phases of the cluster 
summary should be done in the field. Most of the work consists of copying and averag­
ing data from the individual "Record of Permanent Line Transect", form R4-2200-19. 
Each of the various parts of the form is explained as follows: 

a . . Heading. Self-explanatory. 

b. Composition. 

(1) Transfer from the individual transect records, form R4-2200-19, the 
hits for the principal species. Total all hits on minor species and include under 
"Other''. 

- (2) Average the hits by species and "Other''. 

( 3) Adjust the hits under the g~sirability_cg~~s according to the species 
lists. (See Chapter 40, Section 41.21, Exhibits 41.21-C and 41.21-D.) In the sam­
ple, "S~ " is listed under both . desirable and intermediate and "~,.!1r" under 
both intermediate and lea.st cieJirable. T he hits will h~.\:'e_t.~justed to fit the 
desired percentage in each desirability class. This can be done by use of a per­
centage factor based on the plant cover index obtained by dividing the plant 
cover index into 100. In the sample Exhibit 81.9-A, the percentage factor is 2.63 
and means that each hit is the equivalent of. 2.63.. percept On this basis the hits 
can be adjusted between the desirability classes on an approximate basis using 
only units down to one-half a hit. 

( 4) Determine percentages of each species listed in each desirability class 
by multiplying the average hits times the percentage factor. For example, "Carz'' 
has a total of 2.5 hits under the "Desirable" classification. Then 2.5 hits times 
the percentage factor !i.63 equals 6.6 percent. Round off the total percentages 
when it is transferred to the lower left-hand corner of the form for use in con­
dition rating. 

c. Cluster Summary. Completing this part of the form is simply a matter of 
transferring data from the individual transect records, form R4-2200-19, and comput­
ing averages. 

d. Vigor Measurements. The average maximum leaf length of the selected 
species for each transect will be transferred from form R4-2200-19 and averaged. 
This average will then be compared with a standard developed by making the same 
measurements of the same species growing under protection from grazing. This will 
be expressed in percent of standard and entered in the last column of the vigor 
measurement table. These comparisons must be made the same year and for similar 
sites. A point rating will then be made based on the average percentage as shown at 
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the bottom of the vigor measurement table. Use the "Vigor Standard" in Exhibit 
81.9-B to determine the point rating. 

e. Supplemental Information From The Macroplots. This information is from an 
area 100 by 150 feet in which each transect occupies the center. 

(1) Current Soil Erosion. Soil erosion will he classified by the point sys­
tem as shown in Chapter 40, Section 41.28, Part II of Exhibit 41.28-B. 

(2) Apparent Trend. Apparent trend will be indicated by arrow for both 
vegetation and soil stability. Use form R4-2200-25 for this determination which 
after completion will become a part of the 3-Step Trend record. See Exhibit 
41.28-D. 

(3) Dispersion. Cover dispersion will be judged ocularly based on judg­
ment gained in weight estimate site analysis. See Chapter 40,. Section 41.27. 

f. Pellet Groups Or Dropping Count Summary. Data from each permanent line 
transect will be recorded in the summary block. See back of form R4-2200-19 for in­
formation on plots, and also see Chapter 90, Exhibit 92.6 for table on estimated 

• forage removal. 

g. Range Condition Determination. From the recorded and summarized infor­
mation on form R4-2200-21, range condition will be determined by the same procedure 
as used in site and ocular analysis except that vigor and cover ratings will be used in 
lieu of production. 

/(l) Composition Rating. Use "Guide for Rating Vegetal Condition," Chap­
ter 40, Section 41.28, Exhibit 41.28-A. (:.1. ~ ,E,.J...,L,+~ ~,.:r "+i.,--1 

(2) Cover Rating. To obtain the cover rating, subtract the average values 
of pavement and rock from the ground cover index and determine by use of the 
appropriate coveuating ~ndard. (See Exhibit 81.9-B.) 

"'-----,,, (3) Vigor Rating. Use the percent of standard in the vigor measurement 
-✓ table and determine the point rating from the "Vigor Standard" portion of Ex­

hibit 81.9-B. 

', _:.(4) Forage Condition Rating. Add (1), (2), and (3). 

(5) Ground Cover Index Rating. This rating is based on the ground cover 
index and is determined by use of Exhibit 41.28-B, Part I, Chapter 40, Section 
41.28, £xi.-., b ' f- ,4 I l'"t" o,,. -f J C.. 

(6) Current Erosion Index. Copy direct from the table on current soil 
erosion. 

(7) Soil Condition Rating. Add (5) and (6). 

(8) Browse Condition and Trend. See Chapter 90, Section 93.3 and Chap­
ter 40, Section 41.28-2. 

h. Special Grazing Impact Determinations. Wherever 3-Step Transect Clusters 
are established, it is essential that annual measurements of grazing impact be made. 
This is necessary for the proper interpretation of 3-Step data. If regular grazing im­
pact analyses have not been made, a separate impact analysis can be tied directly to 
the 3-Step Transect by setting up a 100-foot tape on the transect and making utiliza­
tion and other checks along the tape at 10-foot intervals. The plots should be cen­
tered at the 5-, 15-, 25-, etc., foot marks on the tape. See Chapter 50 for guides in 
making grazing impact analysis. 
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5., - - °' r "J F" r- ,_ 
E"1ibit 81.9-A 

SUMMARY 0 
,?4- •'J.."'J-qcJ -;.)..1 

RANGER DISTRICT 

COMPOSITION 

.2. TOT AL 

, 

; .5 C' ..I 1' 

CLUSTER NAME N'j0 TRANSECT NO, 

/1'1;,I' ~ w /.z42. 

A.I/. '• OF TOT AL 

2,8., TOTAL 

VIGOR MEASUREMENTS CLUSTER Sl.MIARY 

TRANSECTS 
AVERAGE 

(SYMBOL) 1 2 3 

BARE SOIL 4? ~ ..dA 
EROSION PAVEMENT p 3 .u /4.-5' 
ROCK R 

LITTER L '1 8 J:.r 
MOSS M 

PLANT COVER INDEX ~.I .7; .$,R 
TOTAL I 00 100 100 

CURRENT SOIL EROSION APPARENT TREND 
FORAGE COVER INOEX ~ 'l'/ ~/ 

POINTS VEG , .J, DESIRABLE PLANT INDEX 4....4 • /A, /(7 

1, NONE GROUND COVER INDEX .F~ ~If ""' 2, SLIGHT OHRSTORV ,Z$ /,I z~ 
3 , MODERATE ~r- i SO I L 

UNDER STORY / / / 
4 , ADVANCED 

S, SEVERE 

PLANT DISPERION: 

UNIF, __ FAIRLY UNIF, ✓ VAR, __ HIGHLY VAR . 
" DES I RABLE _ ______ --'Z'-"'"----------
,. INTERMEDIATE _____ ___.J."'""'- ---------
,. LEAST DESIRA8LE ff 

PELLET GROUPS OR DROPPING COUNT Su.t.1ARY 

TRANSECTS 
EST . F~~GE 

I 2 3 AV , REMOVAL AC , 

CONDITION RATING: 

COMPOSITION RAT I NG _____ ~L ... +~-------- -
COVER RAT ING _________________ _ 

VIGOR RAT I NG ________ ...._ ________ _ 

PLOT AREA (AC, ) f1N FORAGE CONDIT I ON UT I NG __ ..,-le./,.,_ _______ _ 
COW DROPPINGS ~ I /.f ~~9 

SHEEP PEL L ETS 

GROUND COVU INDEX c./e.-i4w:m-:t•,i~;._ _ _.Z .. 4"'---------
CURRENT UOSION INDEX ____ ._,zJ"'=----------

DEER PELL ETS 3 .,,. .2.r /~A SOIL CONDITION RATING ___ _..t(,f"...._ ________ _ 

ELK PELLETS IROWSE : CONDITION _ _.G ...... __ APPARENT TREND __ --,.. __ _ 

R4•2200•21 (5/64) 
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Exhibit 81.9-B 

STANDARDS FOR COVER AND VIGOR 

Cover Standar<ts -:--:-_BasecLon 25 out_of 100 points. -- ~--

I 
I 

/ 

/ 

/ 
/ 

, 

General Standards 

/ %Cover* 

/ 85 - 100 
65 - 84 
50 - 64 
25 - 49 
0 - 24 

Point 
Rating 

21 - 25 
16 - 20 
11 - 15 
6 - 10 
0 - 5 

Standards for Alpine and Meadows 

% Cover* 

95 - 100 
85 - 94 
70 - 84 
45 - 69 
0 - 44 

Point 
Rating 

21 - 25 
16 - 20 
11 - 15 

6 - 10 
0 - 5 

Vigor Standards - Based on 15 out of 100 points. 

I 
I 
! 

Leaf Length Point 
% of Standard Rating 

Over 95 13 - 15 
85 - 94 10 - 12 
70 - 84 7 - 9 
50 - 69 4 - 6 
0 - 49 0 - 3 

*Cover equals the ground cover index minus rock and pavement. 
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82 - REMEASUREMENT OF 3-STEP TRANSECTS. Knowledge of trend is essential in 
proper management of the range. Therefore, periodic measurements of permanently 
established plots are an important part of the range job. 

Three-Step Transects should be remeasured at intervals of 5 or more years. Unless 
drastic changes in management have been put into force, measurements at shorter inter­
vals may show little or no change. All steps followed at the time of original establishment 
will be repeated except placement of stakes. 

When transects are remeasured, all previous data should be reviewed. Past use records 
are also essential for interpretation of the remeasurement data. 

During the process of remeasurement, care must be taken to duplicate the details of 
procedure used in the original establishment of the transects. Previous errors such as 
those in plant identification should be corrected. Due to recent changes made in form R4-
2200-21 (summary form) it will be necessary to resummarize the data from past transect 
records, form R4-2200-19, on the latest summary form in order to make comparisons. 

Direct comparisons between the photographs and numerical changes in condition .as de­
termined on the summary sheet will furnish the basis for determining the trend. 

83 - PHOTO PLOT TRANSECTS. Photo plot transects for determination of range 
trend originated in Region 4 in 1943. The method which combined photographs and 
sketching vegetation on permanent plots was developed jointly by administrative and 
research personnel. 

Installation of photo plot transects ended in 1951. Followup measurements are being 
made and will continue as an active program. Field remeasurements, analysis of data, 
and reports of findings will hereafter be handled by Forest personnel. 

Key points for establishing and recording photo plot transect data follow: 

1. Transects are located on key parts of the range. 

2. Five to twelve 3- by 3-foot plots are located at mechanically determined intervals 
of 100 to 300 feet along a compass course. 

3. Each plot is permanently marked. 

4. One or more general view photos are taken along the transect to further tie down 
the location of the study. 

5. Plots are photographed from permanently marked camera points. 

6. Several photos are taken along the transect line to illustrate specific vegetation 
and soil conditions such as hedged browse, active gullies, and invasion by inferior plant 
species. 

7. A sketch map, on which perennial plants are charted, is made for each plot. 

8. Litter and erosion conditions are observed and recorded in detail, plot by plot. 

9. A brief description is written about vegetation and erosion conditions on the 
sampled area. These notes have proven to be a valuble addition to the plot records. 
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Photo plot transect records are being used in making administrative decisions on ad­
justment in grazing use. Photographs are effective in showing visible evidence of trend in 
vegetation or soil. Transects provide a record of longtime ecological changes. The longer 
the photo plot studies are continued, the more significant is the story they tell. Present 
practice is to recheck the plots at five- to eight-year intervals. 

84 - OTHER ESTABLISHED TREND STUDIES. 

84.1 - Exdosures. Fenced plots are helpful in studying trend. They provide a good 
means of evaluating site potential and showing rate of recovery under protection from 
grazing. They are also good demonstration areas for selling the importance of good range 
practices and proper stocking to the general public. 

During the twenties and early thirties, hundreds of small exclosures were established 
throughout the Region. The majority were only one rod square. In 1939, most of them 
were abandoned as they were considered to be too small. Many turned out to be nothing 
more than rodent concentration areas. 

Since 1940, it has been regional policy to fence at least one acre in each new exclosure. 
Some of the smaller exclosures which were not abandoned, as well as larger ones established 
since, can provide range technicians with important clues to changes which are taking place. 
These exclosures should be maintained and studied carefully. 

84.2 - Quadrats. Some 1,200 permanently marked meter-square quadrats were estab­
lished in the Region, principally in the twenties. This program was closely associated with 
that of the small exclosures. 

Although the quadrat program was discontinued in 1939, some quadrats were recharted 
in the early forties. The quadrats would have a high value for trend determination. If any 
of the Forest Supervisors wish to rechart old quadrats, the Division of Range Management 
will furnish forms and directions for doing the job. 

85 - USE OF PHOTOGRAPHS IN DETERMINING TREND. Good pictures are one of 
the best mediums for showing trend. Pictorial evidence of change is especially convincing 
to individuals who are not technically trained. Many opportunities have been and are 
being overlooked to make use of general view photographs in trend studies work. 

Procedures for obtaining trend information on a specific area through the use of photo­
graphs follow. 

85.1 - Retakes of Old Photos. 

1. Old files in Forest Supervisor and District Ranger Offices should be searched for 
pictures. Grazing inspection, management, supervision, and studies folders are some of the 
best sources. However, none of the old files should be overlooked. 

2. Select those photos that are clear, sharp, and show good detail of conditions on a 
specific range area. The location and the year and date the picture was taken must be 
known. 

Pictures that include topographic and/or physical features are good since the photo 
sites can be found readily with a minimum of searching. Photos that show meadows, wil-
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lows along creek bottoms on cattle ranges, openings in timber types. gullies, portions of 
drainage basins or slopes as seen from vantage poin ts are also good ones to consider. 

3. Locate approximate point on the ground from which original picture was taken. 

4. Establish permanent camera point and retake photo. 

a. Use a ground glass camera to insure matching the scene area with that on 
the original photo. 

b. Date and completely describe what the picture shc'lws. A suggested record form 
is included in Exhibit 85.1. The negative can be filed directly under the picture if 
corners are used in photo mounting. Otherwise, place in an envelope with adequate 
identification and staple to back of the photo form. 

5. All photo files should be marked " Permanent Record - Do Not Destroy." 
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Exhibit 85.1 

RANGE PHOTO POINT RECORD 

Forest Ranger District Allotment-

Photo By Date. Hour 

Location (brief description) 

Notes: (Give brief explanation of purpose of photo, conditio~s, etc.) 
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85.2 - Establishment of Permanent Camera Points on Bench Marks. Some type of 
record is needed on those bench marks where 3-Step Transects are not established. The 
use of photographs to illustrate conditions and trend offers a fairly rapid yet inexpensive 
and reliable way to obtain important information. 

Permanent camera points should be carefully chosen within a given bench mark. Pic­
tures will have considerable value if their locations are carefully selected and good photo­
graphic techniques are followed. The picture sites should be representative of typical con­
ditions. Photographs taken at intervals over a period of years can be useful to illustrate 
changing patterns in forage utilizations; to indicate changes in the amount and quality of 
litter protection afforded the soil; and to show important changes in plant composition. If 
the bench mark area is large it may be desirable to take photographs from more than one 
permanent camera point. Camera points established should be well marked. A good sys­
tem is to mark them with a rock mound or an iron stake. The la~t-er should be long enough 
so they cannot be easily removed. Lo,·'ltions should be carefully p,-itted on the grazing allot­
ment map. It may also be well to .npoint them on the back of aerial photos for the 
allotment. 

Permanent camera point photos on bench marks should be well documented in the 
same manner as retakes of old photos. See Exhibit 85.1 for the pictorial record form to 
be used. Mark all file folders containing these photographic records, "Permanent Records 
- Do Not Destroy". 

85.3 - Other Camera Points. Within each grazing allotment there are usually a num­
ber of situations of which a photographic record should be made at intervals of 5 to 10 
years. They may or may not be found within the limits of bench marks. The earlier that 
sites are chosen and pictures taken the better. Such photographs will be of value now as 
well as in the future. Following is a partial list of typical condition-trend situations which 
can be illustrated from permanently marked camera points. 

1. Gullies cutting back into meadows. 

2. Streambank erosion on overused range. 

3. Healing gullies, either single or gully patterns. 

4. Damaged streambanks becoming revegetated. 

5. Sagebrush or other inferior species invading grassland, dry and wet meadows, 
seeded areas, or other forage types. 

6. Areas to be seeded or sprayed are to be followed with later photos showing grass 
stand establishment. 

7. Medium closeup scenes of important range areas where forage cover is depleted or 
poor and marked changes have recently been made in management and stocking. Photos 
will be important to show rate and degree of recovery. 

8. Hedged and highlined willows on cattle range. 

9. Longtime ecological changes such as: 

a. Timber species invading meadows, sagebrush, or other types. 

b. Grasses beginning to dominate areas now covered with sagebrush. 

10. Watershed areas before and after terracing. 
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The same care should be taken in obtaining these photographs as with the retakes of 
old pictures and those to be obtained on bench marks. See Exhibit 85.1 for the pictorial 
record form to be used. All file folders containing this data will be marked "Permanent 
Records - Do Not Destroy". 

86 - RECHECKING OLD RANGE SURVEYS. Between about 1915 and 1950 range sur­
veys were made on parts or all of most of the National Forests in Region 4. Some areas 
were covered twice and in a few instances three times. 

Some of the old type maps and survey writeup sheets have been destroyed, others are 
still available. They may be stored in basements, warehouses, old barns, or similar places. 
A search should be made to see if any of the old inventory data can be found. Rechecks 
of old surveys may reveal valuable trend information. Changes in species composition and 
invasion of types by better or inferior plants will show up if the resurvey was done to a 
high standard. Rechecking should be limited to the smaller types. There is too much 
chance for error if broad types are sampled. 

Individuals who have had range survey training will get more value from old range sur­
vey data; however, they will serve as a valuable trend indicator to any range technician. 
The following general rules should apply in doing the field work. 

1. Use of the sample plot technique is recommended in obtaining ·a cross section of 
plant composition. 

a. Record composition on 10 to 20, 1/100-acre circular plots in inventorying a 
type. 

b. Average the percentages and adjust figures based on judgment of overall type 
composition conditions. 

2. First, make estimates of the percent of the total plant cover made up of each class 
of vegetation; i.e., grasses-grasslike plants, forbs , and shrubs, on each plot selected at ran­
dom by pacing. 

3. In breaking down plant composition by species, do not record estimates under five 
percent or a multiple thereof; exception - species of particular indicator value that may 
not occupy five percent of total cover. Then make estimates of one, two, three, or four 
percent as the case may be. 

When field work has been completed, the writeups can be compared directly with 
earlier data for effective trend information. The percentages can be summarized by types. 
Findings can be effectively presented in the form of condensed tables, bar graphs, or pie 
charts. 
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CHAPTER 90 

BIG-GAME RANGE ANALYSIS 

91.1 

The big-game range analysis instructions for Region 4 have been revised to include up­
to-date techniques and procedures to correlate them more closely with range analysis pro­
cedures and to bring analysis instructions in accord with Service-wide standards. 
These instructions supersede "Big Game Range Analysis" of February 1954. 

Instructions should be followed as closely as possible in order to attain uniform f{egion­
wide application. However, there is sufficient latitude to allow individuals to use their 
initiative to perfect and improve techniques and procedures. If field use brings to light 
defects in techniques, or if more effective procedures are developed, they should be brought 
to the attention of the Regional Office for evaluation. 

These instructions will be used in conjunction with Range Analysis Instruction, Chapters 
1-8 inclusive, and each will supplement the other in providing sound information for man­
agement of National Forest rangelands. 

91 - OBJECTIVES. All Ranger Districts have a part, or all, of one or more deer herd 
units, a majority of the Districts have elk herds, and many have other species of big game. 
Because of this, there is need for an analysis of big-game range in order to correlate big­
game use with other resource uses on National Forest land and coordinate all uses under 
the multiple use concept. Big-game range analysis is a composite of range and big-game 
surveys to determine range condition and trend, game occurrence, and population trends 
as a basis for management. Much of the information and data collected in range analysis 
will be used to supplement data collected in big-game range analysis. Both range analysis 
procedures are designed to furnish reliable data for development of plans for management 
of the forage resource. 

The principal objective of the big-game range analysis is to recognize and use key areas as 
a basis for management of big-game range resources. The determination of proper use, the 
classification as to condition and apparent trend of vegetation and soil, and other studies 
on key areas will be used to accomplish this objective. 

91.1 - Responsibilities. Training of personnel responsible for wildlife habitat manage­
ment activities is an essential prerequisite for a sound program. 

Responsibilities for training and collecting information in the big-game range analysis 
program are: 

The Regional Office will: 

1. Train one or more men on each National Forest in techniques and procedures for 
conducting the analysis. 

2. Develop R~gional instructions in accordance with Service-wide standards and pol­
icies. 

Forest Service Handbook June 1966 
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3. Keep abreast of improved techniques and procedures developed so they can be 
incorporated into the Regional instructions. 

4. Revise the Regional instructions when necessary to incorporate improved and up­
to-date techniques and procedures. 

5. Establish cooperative agreements with the states. 

The Forest Supervisor will: 

1. Train District Rangers, Assistant District Rangers, and others working on big-
game range anlysis. 

2. Inspect to assure that techniques and procedures are followed. 

3. Submit suggestions to improve techniques and procedures. 

4. Cooperate with State Fish and Game Departments and land management agencies 
interested in big-game habitat management. 

The District Ranger will: 

1. Make certain that personnel working on big-game range analysis are qualified and 
well trained. 

2. Cooperate with other Rangers, personnel of State Fish an<l Game Department, 
other land management agency personnel, and Forest Supervisor in making studies for big­
game range analysis. 

3. Make studies on the District and gather information and data needed for big­
game habitat management plans. 

4. Submit suggestions for improvement in techniques and procedures. 

91.2 - Cooperation. Cooperation with personnel of the State Fish and Game Depart­
ments and land management agencies is essential in most phases of the big-game range 
analysis program because of interrelated responsibilities. Where they are concerned, their 
advice and cooperation should be sought in developing big-game habitat management plans. 
Active cooperative participation should be secured at the start of the analysis and progress 
through to its completion. It is also desirable to obtain sportsman and livestock permittee 
participation whenever possible. A better understanding of the problems, objectives, and 
desirable action will result if these people and others concerned are familiar with and par­
ticipate in the analysis and studies. 

Priorities for starting the analysis on herd units should be cooperatively established, 
where possible, with the personnel of other agencies involved. Obtaining the best factual 
records for all land within a herd unit will, in many cases require cooperation and exchange 
of information with these agencies. 

92 - BIG-GAME RANGE ANALYSIS PROCEDURE 

92.1- Minimum Requirements. The minimum requirements for big-game range an­
alysis consists of the following: 

1. Herd unit map 1" -2" = 1 mile , 
1 :].cl ... -i:.- f3• 1·- :,..__.._ ~~le, 

2. Designation of herd unit boundaries. V 5 "" 
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3. Delineation of seasonal use range. 

4. Designation of key areas. 

5. Establishment of studies on key areas. 

a. Condition and trend classification will be determined for each key area. This 
to be done following instructions outlined in FSH 2212.01. 

b. Long-term condition and trend. To include one or more of the following: 

(1) Parker 3-Step Transect 

(2) Line intercept transect 

(3) Fenced exclosure 

(4) Photo point transect 

c. Impact studies. To include one or more of the following: 

( 1) Browse utilization transect 

(2) Impact studies comparable to those made on livestock ranges 

(3) Utilization cages 

( 4) Trampling impact 

( 5) Soil compaction 

d. Animal use studies. To include one or more of the following: 

( 1) Pellet group counts 

(2) Track counts 

(3) Bed ground counts 

The data collected from the studies will be used in the analysis and as a basis for prepar­
ing the biological unit management plan for the big-game herd unit. 

92.2 - Maps and Mapping. Private lands or lands of other public agencies, either in­
side or outside the forest boundary, which constitute part of the herd unit, will be included 
in the herd unit map. 

Private lands that are within key areas will be mapped the same as National Forest lands. 
Studies will not be conducted on such lands without agreement with the landowner and 
as a cooperative program with the State Fish and Game Department. 

A large-scale map, preferably on a 2" = 1 mile scale, will be used. For large herd units, 
maps of 1" = 1 mile are acceptable. This large-scale map is to show (1) herd unit bound­
ary, (2) seasonal use range, (3) key areas, (4) vegetative type and condition classification, 
and (5) location of other studies. Items 3 through 5 are for key areas only. 

Forest Service Handbook • June 1966 
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Exhibit 92.2 

LEGEND 

Forest ..................... ..... .......................... District .......... ... ........... ......... ........... Herd Unit ...... ......... . 

Date .......................... .................................. By ............ .................... ...... ... ............................ .... ......... . 

Herd Unit Boundaries 

A solid black line 2 to 6 inches between 
symbol: 

Mule deer _ ____ D _____ _ 
Black-tail deer ____ B _ _ ___ _ 
White-tail deer ____ W _____ _ 
Elk _______ E _ _ __ _ 
Moose _ ____ __ M _____ _ 
Antelope ______ A _ _ ___ _ 
Bighorn sheep. ____ S _____ _ 
Mountain Goat ___ Q _____ _ 

Migration Routes~ 

Key Area Boundary 

1/16" dashed line 

Seasonal Use Boundary 

A line broken at ½-inch intervals: 

Winter ....... ..... ............................................ red 
Intermediate ............. .... .... .... ..... . .light green 
Summer ................................................ yellow 
Yearlong ......................... .. ............. ... ..... purple 
Waste or non-range .. ................ ..... . uncolored 

Key Area Letter and Number K-1 

Key area letter and number shown in 
center of area determined to by key. 

Study Designation 

u 
Browse utilization 

p 
Pellet group transect 

LI 
Line intercept 

3S 
I i Parker 3-Step 

) E ( Exclosure 

@ Camera point 

X-X-X Fence 

Condition Numerical Rating 

81-100-excellent 
61-80 -good 
41-60 -fair 
21-40 -poor 
20 or less-very poor 

June 1966 

Water development 

~ Reservoir 

")--4 Spring 

CD Quadrant 

g;;;;;;;;J Private land 

c:CfSJ) Rehabilitation area 

Trend 

t-up t-down ➔-not apparent 

Range Condition and Trend 

64i Vegetation condition good, trend down 
42➔ Soil condition fair, no apparent trend 

Browse Condition and Trend 

G, Bi-Browse condition good, trend down 
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Aerial photographs may be used to record the basic field information and analysis on key 
areas. The data may be transferred from them to the large-scale map. Preparatory work 
on aerial photos to be used on key big-game areas witl be done in accordance with Range 
Analysis instructions. 

Where more area than one Ranger District is involved, personnel will correlate the maps 
and data. Symbols on standard legend (Exhibit 92.2) will be used for all items shown on 
basic maps and aerial photographs. 

92.21 - Herd Units. The herd unit which encompasses the yearlong range of each species 
of big game is the basic area in big-game habitat management planning. Herd units have 
been determined by game and land managers in some states. If the boundaries of the herd 
unit have not been determined, valuable information can be obtained from State Fish and 
Game personnel and District personnel with several years tenure who have knowledge of the 
movement of big-game herds and the area used by them at various seasons of the year. In­
formation can also be gained from checking station records and records regarding trapping, 
tagging, and transplanting big-game animals. Cooperation is needed in this task and every 
effort should be made to obtain the best information possible. 

After the herd unit boundaries have been determined, forms R4 2600-6 (Exhibit 92.21), 
2600-10, 2600-11, 2600-12, 2600-13 (Exhibits 92.21 - A, B, C, D) Herd Unit Analysis will 
be filled out as completely as possible. 
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HERD UNIT ANALYSIS 
Exhibit 92.21 

Forest ................... ......... .. ................ ... ... Ranger District . ........... ..... .... ......... .. Date ........... ........... 

Herd Unit .......... ... .. ... ..... ........ ................................................ .. .................. ................................. .. .. 

Land Area and Approximate Ownership 

Summer Intermediate Winter Yearlong Total 
Square Miles 

Acreage 

Land Ownership * Acres % Acres % Acres % Acres % Acres % 
Forest Service 

BLM 

Private 

State 

Fish & Game Dept. 

Indian Service 

Other 

Totals 100 100 100 100 100 

Key Area Record - designated Kl, K2, etc., marked on map 

RA 
Key Area Designation Season Designation Major Big-Game Forage Key to 

Used Condition Species & Trend Management 
&Trend 

61➔ 
Example K-1 winter U4 - Artr➔, Putrt, Amalt Putr 

39t 

42t 
K-1 (cont'd) winter S5 - Putrt, Samz➔, Puvit Putr 

40t 

48t 
Example K-2 summer S1 - Chvit, Arca➔ Area 

38t 

Example for elk K-1 winter 63➔ 
inter- U4 - Putr➔~ Pope➔ , Agspt Watershed 

mediate 48t trampling 

R4-2600-6 (6/66) 
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HERD UNIT ANALYSIS 
Exhibit 92.21-A 

Y-? .;/ --
9sun A 

Forest .............. ... .......... .... ................ ... Ranger District .. ............ .................. Date ............... .. . 

Herd Unit ........ ..... .... ...... ....... .. ........... .. ..................... ..... .. .... ................................... .. ..... ..... ... ..... .. . 

Herd Unit Trend Count Summary 

Years 
Name of Counting Unit i----.----,-----r---,---~--.----,---...---.----1 

19 19 19 19 19 19 19 19 19 

Comparative Totals 

Browse Utilization Transect Trends (Study Transects Marked on Map) 

Name & No. of Transect 

R-4-2600-10 (6/66) 

Forest Service Handbook 
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Years 

19 19 19 19 

19 

19 19 
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HERD UNIT ANALYSIS 
Exhibit 92.21-B 

Forest .............. .................................... Ranger District .................. ..... ......... Date ................. . 

Herd Unit .. .... ....... ... ........... ............... .......................... .. ... ........... .. ...... .......................................... . 

Growth Index (Total growth: total number of twigs) 
Years 

Name & No. of Transect 1----r----.---r----.--~----,--..-----r----.-----1 
19 19 19 19 19 19 19 

Use Index (growth index X percent utilization) 

Name & No. of Transect 

R4-2600-11 (6/66) 
June 1966 

19 19 19 

Years 

19 19 19 19 

19 19 19 

19 19 19 
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HERD UNIT ANALYSIS 
Exhibit 92.21-C 

Forest --······ .. --------- ·---- ---· ······················· Ranger District ...... ....... .... ............... Date .. ............ ..... 

Herd Unit ······································ ········--··- -- ---- -- -········ ·········································· ········· ········ ········ 

Pellet Group Count Transect Summary (Study Transects Marked on Map) 

Big Game Species 

Days Use Per Acre 

19 19 19 19 19 19 19 19 ·19 19 

Forage Removal Per Acre (Study Transects Marked on Map) 

Name of Transect 
Pounds Air Dry Weight 

19 19 19 19 19 19 19 19 19 19 

R4-2600-12 (6/66) 
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HERD UNIT ANALYSIS 

Forest ······ ·········- ························ ··················-·········· ·· ······· ··· · Ranger District ............... ...... ............ ....... ... ·-· ······ Date .... ...................... ..... 

Herd Unit ···· ·--- ------···- -··· ···--··--····-----··••·-· ·· ·- ····· ..... -.......... _. ______________ ,. ..... ·-····· ···· ... .. ..... .. .. ... ....... .... .. ... .. ------- -- --- ---- ----· 
Herd Unit Kill Summary 

Kill-Regular Either Kill- Special Pennit Number Permits 

Year Number Sex Hunt Hunt Authorized 
Hunters Bull Cow Calf Bull Cow Calf Bull Cow Either 

Buck Doe Fawn Uncl. Buck Doe Fawn Uncl. Buck Doe Sex Total 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

(Note: Attach additional sheets as needed for photo records and summary of other data.) 
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As information from key area studies and other recurrent studies becomes available, it will 
be added to the summary sheet data. 

92.22 - Seasonal Use Areas. Seasonal use areas are portions of the herd unit used by 
big-game species part of the year or one particular season. Information from local game 
managers, State Game and Fish Department personnel, and District personnel who have 
observed big-game movements within the herd unit should be sought prior to fixing sea­
sonal use boundaries. Seasonal use boundaries will be marked on the herd unit map with a 
black ½" broken line. (Exhibit 92.2). 

Seasonal range will be colored in accordance with the standard legend (Exhibit 92.2). 
Areas over 20 acres that are barren, waste, inaccessible, or unuseable by specific big-game 
animals will not be colored. Areas that are not accessible during the winter, such as north­
facing slopes and drainages where large amounts of snow accumulate making their use im­
possible, should not be mapped and colored as winter game range. 

92.23 - Key Areas. Selection of key range areas is very important and one of the first 
jobs to be done after the herd unit has been determined. The key areas will be the study 
units on big-game range. 

They may be: 

1. The limited portion of the range on which game winter. 

2. Concentration sites at any season, such as, but not limited to, fawning, calving, 
lambing, or kidding areas used in the spring, or meadows used by elk early in the spring. 

3. Where dual use by game and livestock is resulting in more than moderate utiliz­
ation of the principal game forage plants. 

Key areas are usually small portions of seasonal range where proper range use will insure 
maintenance of satisfactory conditions, both vegetative and soil, on the remainder of the 
area. 

Key areas will be located and designated on the herd unit map with the letter K and a 
number such as K-1, K-2, etc. 

93 - BIG-GAME RANGE STUDIES ON KEY AREAS. When key game range areas 
have been determined, a job list is to be compiled in the herd unit folder. 

Many of the jobs listed will be a cooperative effort indicating the need for cooperation be­
tween the agencies and individuals involved. 

In most states, Bureau of Land Management, Forest Service, and Fish and Game Depart­
ment personnel work together on studies. This type of cooperation is to be encouraged. 
Where separate studies are maintained, there should be a free exchange of information. 

It may also be desirable to invite representatives of sportsmen organizations and livestock 
permittees when making studies in order that they will better understand the objectives of 
big-game habitat management. 

Because of the difference in key areas, there will be a variation in the number and type 
of studies needed for management purposes. Four categories of studies are suggested, ( 1) 
condition and trend classification, (2) long-term trend, (3) use impact, and (4) intensity 
of animal use. The decision as to the type and number of studies needed on each key area 
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will be made by those making the big-game range analysis. However, item (1) is required 
on all key areas. 

In making studies on key areas, reference will be made to plants as being "desirable," "in­
termediate," or "least desirable." 

Two plant lists for shrubs have been prepared: (1) plant species list, Exhibit 41.21, C&D, 
Chapter 40, R-4 Range Analysis Handbook, and (2) species list, Exhibit 93, Chapter 90, 
R-4 Range Analysis Handbook. 

The two shrub lists are to be used as follows: 

1. The plant list, Exhibit 41.21, C&D, Chapter 40, is to be used for doing the range 
analysis phase (condition and trend classification) of big-game range analysis. 

2. The plant list, Exhibit 93, Chapter 90, is to be used for determining condition and 
trend of browse plants. 

The purpose of a separate species list for rating browse condition and trend is that forage 
values in browse plants tend to be higher for big game than for livestock. 

93.1 - 3-Step Transects. Our goal is the establishment of one long-term trend study 
on each key area. The Parker 3-Step Transect is one method for doing this. They should 
be placed so they represent typical big-game range conditions. It is desirable to locate 
clusters inside and outside of study enclosures. These transects will be established in ac­
cordance with instructions in Chapter 8, Range Analysis, and data will be recorded on Form 
R4-2200-19 (Exhibit 81.7). 

Parker 3-Step Transects established for game range analysis, should be programmed for 
measurement in conjunction with the 3-Step for range management. 

Concurrent with the recording of data on the transect line, all shrubs and trees with avail­
able forage up to five feet, which are hit by the readings, will also be classified as to age 
and form class. The classification will be tallied in the block directly above the species 
- Examples: M2 ":."l 

Artr 'utr 
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Exhibit 93. 

Ratings of Browse Plants for Determining Condition and Trend 

Symbol Desirable Intermediate Least Desirable 

Acez Acer spp. 0-5 6-10 10+ 
Aler Alnus crispa X 
Alte A. tenuifolia X 
Amal Amelanchier alnifolia 0-10 11-20 20+ 
Ampr A. prunifolia 0-10 10+ 
Arcz Arctostaphylos spp. X 

Arar Artemisia arbuscula 0-10 10-20 20+ 
Amo A. nova 0-15 16-30 30+ 
Arca A. can.a 0-10 10-30 30+ 
Arfr A. frigida 0-5 6-20 20+ 
Artr A. tridentata 0-10 11-30 30+ 
Artr2 A. tripartita 0-10 11-30 30+ 
Atca Atriplex canescens X 

Atco A. confertifolia 0-5 6+ 

Bere Berberis repens 0-5 6-10 10+ 

Cefe Ceanothus fendleri X 
Cegr C. greggii X 
Cesa C. sanguineus X. 

Ceoc Cercis occidentalis X 
Ceve C. velutinus X 
Cein Cercocarpus intricatus X. 
Cele C. ledifolius X. 
Cemo C. montanus X 

Cebe C. beluloides X. 
Chna Chrysothamnus nauseosus 0-10 10-20 20+ 
Chvi C. viscidiflorus 0-5 5+ 
Cost2 Comus stolonifera 0-5 6+ 
Cost Cowania stansburiana X 

Elaz Elaeagnus spp. X 

Ephz Ephedra spp. 0-5 5+ 
Eula Eurotia lanata X 

Gusa Gutierrezia sarothrae X 

Hodu Holodiscus dwnosus 0-5 5+ 

Juco Juniperus communis 0-10 10+ 
Jusc J. scopuloreum 0-5 5+ 

Pamy Pachistima myrsinites 0-10 10-20 20+ 
Pera Peraphyllum ramosissimum X 

Phma Physocarpus malvaceus 10 11+ 
Potr Populus tremuloides 0-10 10 
Prem Prunus emarginata 0-20 20+ 
Prfa P. fasciculata 0-10 10+ 
Prvi P. virginiana 0-10 11-20 20+ 
Putr Purshia tridentata X 
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Quga 

Rhal 
Rhbe 
Rhpu 
Rhgl 
Rhtr 
Ribz 
Rosz 

Salz 
Sagl 
Sara 
Save 
Sosc 
Spiz 
Symz 

Teca 

Vaez 

Quercus gambelii 

Rhamnus alnifolis 
R. betulaefolia 
R. purshiana 
Rhus glabra 
R. Trilobata 
Ribes spp. 
Rosa spp. 

Salix spp. 
Sambucus glauca 
S. racemosa 
Sarcobatus vermiculatus 
Sorbus scopulina 
Spirea spp. 
Symphoricarpos spp. 

Tetradymia canescens 

Vaccinium spp. 

0-5 

0-5 
0-5 

0-10 
X 
0-10 

0-10 

X 

The age classes of browse plants are designated as follows: 

6-10 

0-10 
0-10 
6-10 
6-10 
0-5 
0-10 
0-10 

11-40 

11-25 

0-5 
0-10 

11-25 

0-5 

10+ 

10+ 
10+ 
lOT 
10+ 
6+ 

10+ 
10+ 

40+ 

25+ 
5+ 
5+ 

10+ 
25+ 

5+ 

Seedling - Very young plant, which has become firmly established and yet obvious­
ly a newcomer on the range. It is usually distinguished by its relative size, simple branch­
ing, and succulent bark. 

Young plant - Larger than a seedling with more complex branching and more fibrous 
bark, but does not show signs of maturity, such as rounding crowns. Juniper poles up to 10 
feet are placed in this category. 

Mature plant - Complex branching, rounded growth form, larger size, heavier and 
often gnarled stems. Crown is made up of three-quarters or more of living wood. 

Decadent plant - Shrub or tree which is dying from age or other factors . Crown shows 
one-fourth or more dead wood. 

Sample growth ring counts may be helpful. 

The form classes for browse plants are numbered from 1 to 8 as follows: 

1. All available, little or no hedging. 

2. All available, moderately hedged. 

3. All available, closely hedged. 

4. Largely available, little or no hedging. 

5. Largely available, moderately hedged. 

6. Largely available, closely hedged. 

7. Mostly unavailable. 

8. Unavailable. 

In conjunction with 3-Step Transects, pellet group counts should be made on a strip plot 
of 1/100 acre or multiple thereof while the tape is still in place and this information record­
ed on the form. Details regarding pellet group counts are given on the back of form R4 
2200-19 (Chapter 8). 

June 1966 Forest Service Handbook 
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93-2 - Line Intercept Transect. Another type of permanent transect study, useful in 
supplying reliable trend information, is the line intercept method. This method is adapted 
to areas where there is considerable browse and consists of establishing transects 100 feet 
in length and permanently marking them with iron stakes so they can be accurately relo­
cated and measured at five-year intervals. Iron stake will be placed at 0.0', and 99.5' -
the same as for the 3-Step Transect described in Chapter 8. The height of the tape above 
the stakes will be recorded. 

A record is made on form R4 2600-5, Line Intercept Record (Exhibit 93.2) to the nearest 
inch of the linear spread of living browse plants by species intercepted by a vertical projec­
tion from the transect line. Variations can be made in this study to collect information 
similar to that obtained from the 3-Step Transect study or only that portion pertaining to 
browse plants. These transects often indicate a change in condition much sooner than 3-
Step Transects. 

Photographs may be taken in connection with the line intercept studies using a 4" x 5" 
camera ~ounted on a tripod. At least two photographs, a line view, and a general area 

National Forest 

Species 

Actual Total 
Intercept Inches 

TOTAL 

LINE INTERCEPT RECORD 
(Condition and Trend) 

Exhibit 93.2 
Ranger District Cluster Name Transect No. Examiner Date 

Species Species Species Species 

Actual Total Actual Total Actual Total Actual Total 
Intercept Inches Intercept Inches ·Intercept Inches Intercept Inches 

I 

For trees and shrubs up to ................ feet above the ground. 
R-4-2600-5 ( 2/63) 

' 

1· 
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view, may be taken at each line intercept study. More photographs may be taken if deemed 
desirable to depict various conditions on the area near the intercept study. All photographs 
should be properly identified and located on the ground so photos of the area can be re­
taken at a later date. 

Line intercept transects are often made in conjunction with 3-Step Transects. When a 3-
Step Transect is established on a browse type on big-game range, the line intercept data 
should be collected at the same time. 

93.3 - Condition and Trend. The 3-Step Transect, line intercept, and photo will be the 
principal studies used in determining long-term condition and trend on the range. However, 
in order to determine the present condition and apparent trend on key areas, other studies 
will be needed. 

Where range analysis has been completed and studies made on key big-game areas, the 
condition rating and apparent trend of vegetation and soil, as recorded on Site Analysis 
(form R4 2200-13) (Exhibit 41.3) or Ocular Site Analysis (form R4 2200-8) (Exhibit 42.1) 
should be used for the big-game range analysis and placed on key areas on the big-game 
map. 

If range analysis has not been made, then site analysis or ocular site analysis will be made 
and the condition and apparent trend will be determined. These studies will be cond_ucted 
in accordance with instructions in Chapter 4. 

The forage condition rating from the above mentioned studies is a composite of all vege­
tation encountered. For big-game range, an additional condition rating for browse plants is 
needed. Therefore, observations will be made on browse species and ratings determined, 
using the following criteria: 

Browse Condition - The browse on big-game range will be rated and the terms excel­
lent (E), good (G), fair (F), poor (P), or very poor (VP) used to describe the various 
degrees of condition. Refer to Exhibit 93 for browse desirability ratings when making 
browse condition determinations. The different condition ratings will be characterized as 
follows: 

Excellent Condition (E) 

1. Desirable browse plants abundant for the site. 

2. All age classes of desirable browse plants well represented. 

3. Plants vigorous. 

4. Abundant production of forage (twigs). 

Good Condition (G) 

1. Desirable browse plants moderately abundant to abundant. 

2. Intermediate browse plants may be moderately abundant. 

3. Least desirable browse plants scarce. 

4. Palatable browse plants vigorous, foliage production normal. 

5. Crowns of palatable browse plants normal, loose, and open growing. 

Some browse plants, such as bitterbrush, show increased vigor with light cropping ( up to 
40 percent). This should be taken into consideration in this rating. 

June 1966 Forest Service Handbook 
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Fair Condition (F) 

1. Intermediate browse plants abundant and conspicuous. 

2. Least desirable browse plants may be abundant. 

3. Vigor of desirable browse plants fair. 

4. Desirable browse plants produce moderate amount of forage (twigs). 

5. Intermediate browse plants show moderate amount of hedging. 

Poor Condition ( P) 

93.3-

1. Desirable browse plants generally scarce and where present, moderately to severe­
ly hedged and highlined. 

2. Least desirable browse plants may form half or more of the total browse on the 
area. 

3. Vigor of desirable and intermediate browse plants low. 

4. Desirable and intermediate browse plants produce small amount of forage, twigs 
short. 

5. Desirable browse plants decadent, up to 50 percent of branches may be dead. 

Very Poor Condition (VP) 

1. Desirable browse plants may be absent or, if present, inaccessible to animals, or 
severely hedged and highlined. Often the plants are only stumps or have a club-like appear­
ance. 

2. Least desirable browse plants may make up 90 percent of the vegetation. 

3. Both desirable and intermediate browse plants, if present, lack vigor, forage pro­
duction low, twigs short. 

4. Many of the least desirable browse plants decadent with more than half the bran­
ches dead. 

5. Plant density index very low for the site. 

Apparent Trend of Browse 

1. Apparent Overall Browse Trend. The apparent overall browse trend on big-game 
range will be rated and designated on the bottom of the RAA field sheet and map as to 
whether the rating is up (j), stable ( ➔), or down U). The overall browse trend will be 
based on characteristics, as outlined in item 3. 

2. Apparent Trend of Individual Browse Species. The apparent trend for each de­
sirable browse species encountered during big-game range analysis, is to be determined 
and recorded by the species symbol on the RA field sheet. The trend will be shown as up 
(j), stable ( ➔), or down (J). Exhibit 93.3-A. The trend of the individual browse species 
will be based on the same characteristics (Item 3) as for rating the overall browse trend 
EXCEPT, the underlined words are to be excluded, and the data for each vegetative type 
is to be transferred to the key area record sheet (Exhibit 93.3-B.) 

3. Browse Trend Rating Characteristics . 

Trend up (j) 
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a. Desirable and intermediate browse plants - healthy, vigorous, and have good 
color for the site. 

b. Reproduction of desirable browse species high, all age classes represented. Per­
centage of seedlings and young browse plants exceeding the percentage of decadent and 
dying plants by more than 5 percent. 

c. Young browse plants not being pulled up, trampled out, or otherwise destroyed 
by use of the area. 

d. Crown of desirable and intermediate browse species normal, loose, and open 
growing. Some species such as bitterbrush light cropping (up to 40 percent) increases 
vigor and should be given consideration in this matter. 

e. Two or more years' production of vigorous and healthy regrowth following the 
heavy hedging of desirable and intermediate browse plants. 

f. Desirable or intermediate browse speci0-, displaying few dead branches or plants. 

Trend stable ( ➔) 

a. Desirable and intermediate browse planes with good health but reduced vigor 
and color for the site. 

b. Reproduction of desirable and intermediate browse moderate. Seedling and 
young age class of desirable browse species equal to but not exceeding the percentage of 
decadent and dying browse plants. 

c. Desirable browse plants not being trampled out, pulled up, or otherwise des­
troyed by use of the area. 

d. Crowns of desirable and intermediate browse plants showing moderate hedging. 

e. Evidence of vigorous regrowth following heavy hedging but recurring often and 
suppressing growth and vigor. 

f. Desirable or intermediate browse species displaying few dead branches or plants. 
Trend down U) 
a. Desirable and intermediate browse plants unhealthy, lack good color and 

vigor for the site. 
b. Reproduction of desirable and intermediate browse plants low or nonexistent. 

Percentage of decadent plants exceeding percentage of seedling and young age plants by 
more than 5 percent. 

c. Young browse plants being pulled up, trampled out, or otherwise destroyed 
by use of the area. 

d. Crowns of least desirable browse plants compact, not in normal formation, and 
showing heavy hedging. 

e. No vigorous regrowth following severe hedging. Annual twig production short 
and few twigs produced. 

f. Numerous decadent plants. Live plants with more than 50 percent of the 
branches dead. 

Rating will be shown as in the following example: F, BU). This rating would indicate 
the browse in fair condition with an apparent downward trend. 

Records of livestock use, precipitation, and other factors causing changes in range condi­
tions should be recorded for use in interpreting range condition and trend studies. 

Photographs, where available, and retaken at intervals are valuable as a means of showing 
trend. 

June 1966 Forest Service Handbook 
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EXhibit 93.3-B 
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94 - FORAGE PRODUCTION STUDIES. The ability of an area to produce desirable for­
age for big game will determine its capacity to produce big game. The grazing capacity of 
the seasonal range units must balance with the time the animals spend on each unit. There­
fore, the least productive seasonal unit of range limits the capacity of the entire herd unit. 

94.1 - Weight Estimate. The weight estimate method is one used for determining for­
age production on big-game range key areas. Where grazing analysis sampling has been done 
on key areas, the data from site analysis (form R4 2200-13) (Exhibit 41.3) and/or the 
grazing impact analysis (form R4- 2200-8) (Exhibit 53) studies will be used in determin­
ing the forage production on the key area. 

If the grazing analysis sampling has not been completed on the key areas, and it is deter­
mined that a weight estimate study should be made, one or more site analysis studies will 
be made in accordance with instructions in Chapter 4. 

94.2 - Estimated Production. Ocular analysis has been used extensively in estimating 
forage production and may be used on big-game range key areas if it is determined that 
this method will furnish the data desired. The ocular analysis study will be made in accor­
dance with instructions in Chapter 4 and the information recorded on form R4 2200-10 
( Ocular Site Analysis). 

94.3 - Allocation of Available Forage to Big Game and Livestock. Where analysis find­
ings show there is significant common use of range by both big game and livestock, an 
assignment of available forage to each class should be made. 

This can best be done on a percentage basis compatible with present use by each class and 
in consideration of management policies and future needs. 

A determination of deer or elk days' use per acre by means of pellet group counts and 
converting to cow months is one approach toward arriving at a comparison of use by game 
and livestock. ( See 71.3) 

95 - BROWSE UTILIZATION. 

95.1 - Twig Measurement. 

95.11 - Tagged Branches. Browse utilization transects using twig measurements of 
tagged branches will be the principal means of accumulating records on browse utilization. 
This method consists of tagging branches on selected browse plants along a transect and 
is most effective where the growth tends to be linear. 

A recommended procedure to follow in establishing browse utilization transects is as fol­
lows: 

1. One or more transects should be located to obtain a representative sample of the 
key area. 

2. Establish the transect along a compass course or a line described by metes and 
bounds tied in to recognizable landmarks or map points. Record this information for the 
files in such a manner that a new man can easily locate the described points. 

3. Tag only branches that are available to the game animal. A common practice is to 
tag two branches on each of ten different plants along the transect. In addition to tagging 
the two branches to be measured, tag or flag each plant in an identical place for ease in 
relocati~g. 
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4. Classify each tagged plant according to its fonn and age class. Where browse such 
as oak, juniper, and the mahoganies are important on a deer range, the younger age classes 
are the key to the future forage supply. It is a good idea to segregate or eliminate entirely 
utilization data on browse plants that are largely unavailable. 

This method requires measurement of the twigs in the fall after the growth has stopped 
and livestock have left, and prior to game moving into the area. Measurements are made 
in the spring after game have left the area and before new growth has started. For effi­
ciency, a two-man crew is best adapted for making twig measurements which will be record­
ed on fonn R4 2600-2, Browse Utilization Field Sheet (Exhibit 95.11-A,B) in the following 
manner: 

June 1966 Forest Service Handbook 
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BROWSE l!l'ILIZATION SUMMARY SREE'l' 

Period ot lJae 'Ji 1Jt1lh at1on 
?oreat 
Distri-ct-:----------------
No. & Name of Game Herd --------
Examine,-Locnt :on-o~f~T~r-en_s_e-ct _ _______ _ 

Aertnl Photo No. 

Deer 
Elk 
Cattle 
Sheep --------1---------
otber 

Plant :3pccies Ta-gg-ed---------- Exposure & 'f. Slope 
Srec ify Year of Grovth Measured (current or old grovth) ----------
Date Examined: 

Befor e Brows i ng, ___________ After Browsing,__ ___________ _ 

Before Bro'wsing After BrO\l'sing 
Dush Location Degree or Length of Shoot 

Bu sh (Bearing & distance Hedging y No. Est. No. Length 
tr. Tag to marker and loca- end N!,e of Sunaer Tot e.l of of 
No , tion of tag on bush) Classy Shoots Use Length Shoots Shoots 

Tot al 
Average Length ____ __________ ______________ _ 

Notes: __________________________________ _ 

y For shrubs with large numbers of shoots it will be necessary to develop 
record sheets for listing ahoota by length.classes . (See reverse.) 

y Form classes: 

1. 
2 . 
3, 

All available 
Little or no hedging 
Moderately hedged 
Closely hedged 

Largely available 
4. Little or no hedging 
5, ' Moderately hedged 
6. Closely hedged 
7, Mostly unavailable 
8. Unavailable 

separate 

ll y 
A..rr,e clnssee: S = Seed1ing, Y = Young plant, D • Decadent plant, M • Mature plan 
If grazed before initial measurement, estimate total length of growth and enter 
in tote.J. length column; enter eatilllated. inches utilized in summer use column. 
Record to nearest inch, 

' Fonn R4-2€,oo-2 (5/61) 
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Pl11.nt Sr,ecies 
Buoh & Tag No. 

Before Brovsing 
Shoot Number Total 
Len~h of Growth 
Inchco Shoots Inches 

l 
2 
:, 
j 

4 
5 
0 

7 
l:l 
9 

10 
ll 
1.: 
13 
1 11 

15 
Tota.ls 

Estimated total nches 
summer use (if any) 

Plant Species 
Bush & Tag No. 

Before Rrovsiniz 
Shoot Number Total 
Lc·nc'1 of Growth 
Inches Shoots Inches 

1 
2 
3 
lj 

5 
6 
7 
!j 

9 
10 
11 
12 
13 
14 
15 

Totals 

Estimated total .;::hes 
summer use (if any ) 

June 1966 

BROWSE l1l'ILIZATION FIELD NarF.S 
E)',.1,;b~T 95./1-23 

Plant Species 
Date Bush & Tag ll'o. 

After Bro.,,.sin11: Before Brovsin,z 
Number Total Shoot Number Total 

of Length Length of Growth 
Shoots Inches Inches Shoots Inches 

1 
2 
3 
4 
5 
6 
7 
!j 

9 
10 
11 
12 
13 
14 
15 

Totals 

Estimated total inches 
summer use (if any) 

Plant Species 
Date Bush la Tag No. 

After Browsing Before Browsing 
Number Total Shoot Number Total 

of Leng<;-- Length of Growth 
Shoots Inches Inches Shoots Inches - 1 

' 2 

' 3 ., 
4 
.5 
6 
7 
f3 

9 
10 
11 
12 
13 
14 
15 

Totals 

Estimated total inches 
s\J1'11111er use (if any) 

Date 

After Bro.,,.sinp: 
Number Total 

of Length 
Shoots Inches 

Date 

After Btowsinp: 
Number Total 

of Length 
Shoots Inches 
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BROWSE lJI'ILIZATION FIELD SHEET 

Transect Name & No. Forest District Herd Unit --------- ------- -------

Date _______ Observer ________ Species Date Observer ---'------ ------ -------

1/J 1/J 

FALL MEASUREMENT 
QJ l SPRING MEASUREMENT E' rd 1/J 

QJ:::, 0 
~ h h +> Ea., QJ Cl) QJ 
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Fall 

1. Measure the length of current twig 
growth of each twig on the branch above 
the tag to the nearest inch. A twig is defined 
as all growth above the current annual 
growth ring. Current year's growth may 
branch and is to be recorded as one twig. 
Record twig length by placing a dot or line 
mark in the appropriate column on the 
field form. Record number of twigs while 
making measurements as the number of 
dots for recording growth will not necessar­
ily represent the number of twigs. Accuracy 
in twig measurement is essential. The num­
ber of twigs per tagged branch should not 
exceed a maximum of 15 or a minimum of 
10. Tags should be moved on the branch 
when necessary to maintain this number of 
twigs. 

2. After all measurements are com­
pleted, tally current growth in inches for 
each branch. Calculate total current growth 
in inches and number of twigs for entire 
transect. 

3. If the plant is used before measure­
ments are taken, estimate the inches of twig 
growth taken and record this information 
along with the class of animal involved in 
the space proVIded on the field form. 

4. An examination of current growth 
of twigs not used in relation to the diameter 
of the twig where cropped will assist in 
estimating current summer use by livestock 
(and/or game). 

5. One factor that affects percentage 
utilization from year to year is volume of 
growth as influenced by variations in pre­
cipitation and other climatic conditions. In 
order to evaluate the influence of volume of 
growth on degree of cropping, a growth 
index, ( total growth measured ---;-- total num­
ber) of twigs measured is to be calculated. 
(If summer use has occurred include the 
estimated total inches removed to deter­
mine total growth.) 

Forest Service Handbook 

Spring 

1. The length of remaining current 
twig growth on the tagged branch is mea­
sured and recorded as in the fall. 

2. The remaining current growth in 
inches is tallied for each branch and totaled 
for the entire transect. 

3. Livestock or game summer use as 
determined by fall measurements is evalu­
ated and recorded separately prior to deter­
mining winter use of browse by game ( and 
/ or livestock). 

4. Examination of leaders out of reach 
or protected from grazing will aid in train­
ing to separate current from previous years' 
growth. 

5. To determine a forage removal fac­
tor that can be compared, a use index is 
calculated. (The Use Index= growth index 
X per cent utilization.) This figure can be 
compared on a year-to-year basis and is 
representative of forage consumption. 

June 1966 
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6. If plant has been used prior to fall 
measurements, the utilization to date (sum­
mer use) is determined by adding the esti­
mated inches of current growth removed 
to the total inches of current growth mea­
sured in the fall, and dividing this total into 
the estimated inches removed. The answer 
should be multiplied by 100 to give percent 
use at date of the fall measurements. 

7. On a range receiving occasional ex­
tremely heavy use, it is often desirable to 
measure and record old growth separately 
above the tag, in addition to current growth, 
to get a true picture of actual use on the 
plant. 

6. Utilization from time of fall mea­
surements to spring (winter use) is deter­
mined by subtracting the total inches of 
current growth measured in the fall and 
dividing the remainder by the total year's 
current growth in inches (fall measurement 
plus estimated inches removed, if any, at 
time of fall measurements); multiply the 
answer by 100 to give percent use during 
winter. 

7. If separate old growth measure­
ments are made, determine use on old 
growth by subtracting the total inches re­
maining in the spring from the total inches 
measured in the fall and divide the remain­
der by the total fall measurement (assum­
ing no summer use on old growth). The 
answer should be multiplied by 100 to give 
percent use of old growth during winter. 

The field forms should not be destroyed after the data is tabulated, but should be kept in a 
closed file for future reference. Branches tagged for browse utilization study should not be 
used to study browse trend. A separate study to determine trend must be established. 
Studies have shown that continued use, year after year, of more than 50 to 55 percent of 
current growth on the more desirable browse will produce an adverse effect on the browse 
and a deterioration will result. 

-
After all measurements have been made on the tagged branches, the data will be summarized 
on form R4 2600-2, Browse Utilization Field Sheet (Exhibit 95.11-A,B). After the spring 
measurements have been made and recorded on the field sheet, the percentage of utilization 
growth index and use index will be calculated and recorded on the Herd Unit Analysis Sum­
mary Sheet (Exhibit 91.21-B&C). 

95.12 - Tagged Plants. A modification of twig measurement on tagged branches is to tag 
individual plants along a transect in a key area. 

A predetermined number of twig measurements is made on each tagged plant. Thus 50 01 

100 measurements of available twigs are recorded for each plant in the fall and again in the 
spring. No effort is made to measure the same twigs in the · spring as were measured in 
the fall. However, sufficient twigs have to be measured each time to assure an adequate 
sample for each twig size class. 

Some advantages of this method are: 

1. Plants may be easily marked and identified. 

2. If sufficient unbiased twig measurements are made on each marked plant to assure 
an adequate sample, current utilization that is more nearly free from the effects of past 
use, can be more adequately obtained. 

Disadvantages are: 

1. There is a possibility of measuring the longer and more conspicuous twigs. 

2. No record of the number of twigs is maintained-thus the use is measured but 
its effect on twig production is not determined. 
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95.2 - Estimate of Utilization on Important Browse Species. Visual estimate of browse 
utilization is important on shrubs like sagebrush and ceanothus on which seasonal growth is 
not easily measured. The following procedure is used to estimate utilization: 

1. The bush is examined to reveal the extent of cropping. 

2. The bush is mentally reconstructed as to its appearance had it not been utilized. 

3. An estimate is made of the amount of seasonal growth that has been utilized. 

A comparison of browsed and unbrowsed shrubs should be made in order to arrive at a sound 
estimate of use. It is a good practice to measure a number of uncropped leaders to help the 
eye in estimating twig lengths. Where heavy use prevails, it may be necessary to protect 
some shrubs by cages in order to have uncropped plants available for comparison. The bush 
is then scanned to determine if the measurements are representative of the seasonal growth 
on the entire bush. The average length of the cropped leaders is then determined and an 
estimate of the percentage of the twigs that have been cropped is made and utilization per­
centage figured. Example: If the average length of uncropped leaders is 5 inches, the aver­
age length of cropped leaders is 3 inches and 40 percent of the leaders have been cropped, 

· then the average utilization would be 40 percent use on 40 percent of the leaders or 16 
percent average utilization. 

Classification of the current use on browse plants into the following categories may be 
sufficient on key areas of some units where there are no browse forage problems. 

No use - No evidence of use of current growth. 

Light use - 0 to 25% use of current growth used. Cropping of current growth not 
readily apparent from a distance, but shows up on closer examination or less than half of 
the current growth is moderately cropped and balance is not cropped. 

Moderate use - 25 to 55% use of current growth. Cropping of current growth is ap­
parent, but the shrub does not appear to be lightly cropped; less than half of the current 
growth is heavily cropped and the balance is lightly cropped. 

Heavy use-55% or more use on current growth. From a distance, shrub appears to 
be cropped with most of the current growth showing heavy utilization upon closer examina­
tion. 

Very heavy use - Overuse of current growth. From a distance, shrub appears to be 
heavily used. 

95.3 - Intensity of Use. 

95.31 - Pellet Group Counts. Pellet groups counts are used to determine: 

1. The number of days' use per acre by game on a given area. 

2. The relative big-game population density between two, three, or more areas. 

3. The total number of big-game animals that used a given range unit when the num­
ber of days the game have been on a unit and the acreage within the unit are known. 

Pellet group and dropping counts may also be used to give reliable data as to competitive use 
between big game and cattle on a key area. If big game and cattle use the area at the same 
time, pellet group and dropping counts are made at the end of the period of use. If the area 
is used by big game and cattle at different seasons of the year, best results would be obtained 
by making pellet group counts after the game have left the area and then make the dropping 
counts at the close of the grazing season for cattle. 
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Studies have shown that mule deer pass an average of 13 groups of droppings per day and 
that there will be an average of 12 droppings per day for cattle. 

Pellet group counts are usually made on plots of 100 sq. ft. or 1/100 acre in size. On areas 
where there has been extensive use, a more accurate pellet group count can be made on the 
smaller plot of 100 sq. ft. Use of the 1/100-acre size plot is adequate on transects where graz­
ing use is light to moderate and where all pellet groups on the plot can be readily seen and 
accurately counted. 

The main value of pellet group counts is to determine the intensity current use and the 
trend of use over a period of years on a given unit of game range. 

Counts are made in conjunction with other studies such as site analysis, grazing impact 
analysis, ocular analysis, 3-Step Transects, and line intercept transects. They can also be 
made independently from these studies in order to obtain more data on grazing use. 

Either strip plot or circular plots can be used in making pellet group counts. 

Strip plots are suitable if a definite centerline exists, for example: along the legs of a 3-Step 
Transect cluster and along the tape of the line intercept transect. The dimensions of the 
strip plots are: 3.3 ft. either side of a line 66 ft. long=l/100 (.01) acre; 3.3 ft. either side of 
a line 99ft. long=15/1000 (.015) acre. 

Circular plots at predetermined intervals can be used efficiently when sampling of a key area 
is by pacing in conjunction with a forage utilization transect, a site analysis or ocular anal­
ysis transect. This method can also be made independently of the other studies where only 
the intensity of use of an area by big-game animals is desired. The dimension of a circular 
plot of 100 sq. ft. is 5 ft. 7 in. radius and of a 1/100 acre is 11.75 ft. radius. Records can 
be made on form R4 2600-1 (Exhibit 95.31). 

The following procedure is used in making pellet group counts: 

Strip Plot Method 

1. Count and record the number of pellet groups by traveling on one side of the 
tape to the desired plot length (66 ft. for .01 acre or 99 ft. for .015 acre) and returning 
on the opposite side of the tape to the starting point. 

2. Use a carpenter's or similar rule to delineate the exterior boundary of the plot 
and to check borderline groups. 
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PELLET-GROUP COUNT RECORD 
Exhibit 95.31 

95.31 -

(Transect Name and Number ) 

(Forest) (Ranger District) 

(Game Herd) 

(Area) 

(Date) 

Location of transect and plots ....... ................ ........ .......... ........ ...... ... .... ....... ..... ..... .. .. .................... .... . 

Veg. type ... .. ..... .. . ........... .. Slope .. ........ .... .... .... Examiners .. ......... .. .... .... .... .. ... ..... ... ..... .......... ..... . . 
Size of plots1 - 1/1000 a. ( ) 1/100 a. ( ) 100 sq. ft. ( ) other ( ) Pellet-group 
counts by plots: 2 (Specify animal involved) 

Species 

Deer E lk Deer Elk Deer Deer Elk Deer 

1 11 21 31 41 
2 12 22 32 42 
3 13 23 33 43 
4 14 24 34 44 
5 15 25 35 45 
6 16 26 36 46 
7 17 27 37 47 
8 18 28 38 48 
9 19 29 39 49 

10 20 30 40 50 
TOTAL 
AVE: 

Summary 
Other 

Deer Elk (Specify) 

1. Total pellet groups counted (all plots) .. ... ...... ........... .... .... .. _________ _ _ 
2. Average number of pellet groups per plot .............. ............... ___ ______ _ _ 
3. Total acres3 counted (no plots x size of plot) ....................... . _________ _ _ 
4. Pellet groups per acre ( total pellet groups) ....... ....... ..... ..... _ ____ ____ _ _ 

( total acres counted) 
5. Days per acre2 (pellet groups per acre) .. .. ..... ............. ....... .. . _________ _ _ 

(13 (game) or 12 (cattle)) 
6. Number acres in area sampled .......... .. .. ... ...... ........... ............. _______ _ _ _ _ 
7. Total days' use on area (#5 x #6) ····· ··········· ············· ····· ·· ····· ···-----------
8. Average number of days' use on area ...... ... .. ............ ............. __________ _ 
9. Total number animals on area (#7) ... ........ ...... .. .... ... ....... .. ..... _ _________ _ 

(#8) 

1. 1/100-acre transect - 6.6 feet (79.2 inches) x 66 feet; or 6 feet (72 inches) x 72.6 feet. 
1/100-acre circle, 11-foot 9-inch radius ; 1/1000-acre circle ; 3-foot 8-inch; 100-square-foot circle, 5-foot 
7-inch radius. 

2. Tally groups separately by species, that is, deer, elk, cattle, and specify which species is involved in 
summary. 

• 3. Correction factor for 100-square-foot plot is 100 x number of plots 
43,560 

R4-2600-1 ( 5/64) 
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Gire r Plot Method 

l. Locate the center of the circular plots at predetermined intervals along the 
transect or compass line as the key game range is traversed. 

2. Mark the center of each plot with a stake to which a wire or light rope has 
been attached so that it will pivot freely. Circumscribe the perimeter of pellet groups with­
in the plot. Checking the number by making a second trip around the plot in opposite di­
rection will give a higher degree of accuracy. 

The following items must be considered for either method used: 

Care must be taken to count only those groups deposited during the previous period 
of range use to be measured, i.e., winter, summer, or full year. 

Preferably 20 or more plots should be counted in sampling a key game range area in 
conjunction with each browse utilization or independent pellet group count transect. An 
exception to this is the small number of strip plots that are counted at 3-Step Transect or 
line intercept transect locations. 

The pellet groups for each big-game species should be recorded separately. From this com­
pute the total number of groups per acre tor each species using one of the following for­
mulae: 

For 100 sq. ft. plots 100 x number of plots N1..•mber pellet groups 
Total number pellet groups 43,560 - per acre 

For 1/100 acre plots Number of plots Number of pellet 
Total number pellet groups 100 - groups per acre 

Determine the days' use per acre by dividing the number of pellet groups per acre by 13. 

95.32 - Fenced Study Plots. Dual enclosures can be constructed on key areas used by 
both big game and livestock and studies made to determine grazing use intensity by each 
class of animals. This study should consist of three plots of at least "ne acre each. One 
fenced plot should exclude all grazing use, an adjacent plot would permit big-game use 
but exclude livestock, and the third or control plot would be unfenced to permit grazing 
by both big game and livestock. 

Studies on the dual type enclosures are particularly desirable where there is a need to de­
termine the amount of 1.: ,.-e by both big game and livestock. Pellet group and dropping 
counts should be taken annually. It may also be desirable to make browse utilization 
studies at these enclosures if it is apparent that livestock use important browse species. 

95.33 - Use of Utilization Cages. Utilization cages are valuable tools for use in wildlife 
habitat studies. On key areas where there is excessive use of browse plants, it will be de­
sirable to use cages to protect some plants in order that nonnal twig growth can be com­
pared with utilized twigs. Protected plants are valuable as a guide to forage variations due 
to yearly climatic changes. The cages may be used as demonstration plots to show utiliz­
ation rates. It is often desirable to have some permanent utilization cages on a key area 
in order to have a basis for determining vigor of browse plants, especially where there are 
no fenced exclosures, or relic areas to be used for comparison. 
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95.4 - Other Studies. 

95.41 - Habitat Studies. On some Forests, there have been established, on key areas, 
quadrats, browse plots, clipping studies, photo plot transects, or other studies. Studies 
such as these should be continued if data from them will be of value. 

95.42 - Trend Counts. In the past, emphasis has been placed on game counts. Studies 
have indicated it is not practical, and almost impossible, to accurately count numbers of 
deer on a typical deer range. In some states, personnel from the Forest Service, State Fish 
and Grune Departments, and other land management agencies cooperate in making trend 
counts of big-game animals. 

Counts repeated for several years provide an indication of herd trends. This information 
should be correlated with habitat studies such as forage production and utilization. These 
records should be maintained currently by herd units. (Exhibit 92.21-B). 

95.43 - Hunting Records. Kill records, sex-ratio counts, and similar studies have been 
used to furnish valuable information on big-game herds using National Forest range. These 
records and studies should be maintained currently by herd units. (Exhibit 92.21-E). 

96- RECORDING AND ANALYZING HERD UNIT DATA. All information and data 
pertinent to each species of big game will be placed in a separate classifile folder and filed 
under the following designation: 

Example: 2620 Planning 
(Surveys, Studies, Plans) 
Big-Game Range Analysis 
South Fork Deer Herd 

Herd unit classifile folders should be organized as follows: 

Page #1 Written and Graphic Section 

1. Unit management plan 

2. Herd unit maps 

3. Aerial photograph when used 

Page #2 Correspondence 

Page #3 Herd Unit Analysis Summary Forms 

1. Land area and approximate ownership 

2. Key area record 

3. Herd unit trend count summary 

4. Browse utilization transect trend 

5. Growth index trend 

6. Use index trend 

7. Pellet group transect summary 

8. Forage removal per acre trend 

9. Herd unit kill summary 
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Page #4 Utilization and Pellet Group Field Sheets 

Page #5 Condition and Trend Studies 

1. Parker 3-Step (reference list of transect name, number, and where they are 
found in the range 3-Step file.) 

2. Line intercepts 

3. Phc plot studies 

-!. Exe. ures 

5. Range analysis field sheets 

Page #6 Special Studies 

Each Di!,trict Ranger will maintain a separate folder for each species of big game for each 
herd un: on his District. Any data gathered previous to designatin_ the herd unit and 
starting · te big-game range analysis should '.,e filed in the above designated folder and 
cross-re;ceL"enced in the original folder. Information gathered and studies made in range 
analysis will be used where applicable in the big-game range analysis. Cross-reference notes 
for data pertinent to big-game habitat management should be filed in the 2620 folder so 
the information can be readily located for use. 

Factual records including photographs should be kept current and maintained by herd units 
over a period of years in order to show actual trends. Past records should be incorporated 
on these up-to-date forms. 

97-REFERENCES 
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WILDLIFE AND FORAGE REMOVAL 

Estimated Forage Taken (in pounds air dry weight) 
Correlated with Pellet Groups 

Days use per 
Estimated Forage Removal Per Acre 

acre based on ANTELOPE MULE DEER ELK 
13 pellet groups 3it per day by 4.5f per day llf per day 

per day1 antelope by deet by elk 
90it animal2 135it animal2 425it animat2 

0.77 2.3 3.5 8.5 
1.0 3.0 4.5 11.0 

1.9 5.8 8.7 21.2 
2.5 ... 7.6 11.4 27.9 
3.8 11.5 17.3 42.3 
5.8 17.3 26.0 63.5 

7.692 23.077 34.615 84.615 
15.4 46.2 69.2 169 
23.1 69.2 104 254 
30 90.0 135 330 

30.8 92.3 138 338 
38.5 115 173 423 
46.2 138 208 508 
53.8 162 242 592 
60 180 270 660 

61.5 185 277 677 
69.2 208 312 762 
76.9 231 346 846 

9 ------ -----· 100 
22 ..... . 100 ...... 
33 100 -----· ...... 

1. 13 pellet groups per day per animal is based on experimental data for deer. Assumed 
to be the same for antelope and elk. 

Formula: 

No. Per Acre=Deer days use No. Per Acre=Deermonthsuse 
13 390 

2. Based on review of numerous feeding studies and determination ot average herd rur 
weights. 

97-
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..10MESTIC LIVESTOCK AND FORAGE REMOVAL 

Etimated. Forage Taken (pounds air dry weight) 
Correlated with Pellet Groups and Droppings 

Estimated Forage Removal 
Days use Per Acre 

groups or per acre 2.75# per Estimated Forage 
droppings based on day by 1/2 4# per day Days use per Removal Per Acre 

per 13 pellet permitted by average acre based on , cattle 
1/100 groups per sheep2 ewe3 12dropping 20 perday 
acre day1 

90# animal 125# animal groups per day4 80-0# animal 

0.12 ........ ...... . ..... 1.0 20.0 
0.13 1.0 2.75 4.0 ....... ------
0.25 1.9 5.3 7.7 2.1 41.7 
0.33 2.5 7.0 10.2 2.8 55.0 
0.50 3.8 10.6 15.4 4.2 83.3 
0.75 5.8 15.9 23.1 6.3 125 

1.0 7.692 21.154 :-l0.769 8.333 166.667 

2.0 15.4 42.3 61.5 16.7 333 
3 23.1 63.5 92.3 25.0 500 
3.6 ...... ...... .. ..... 30 600 

3.9 30 82 120 ------ ----·· 
4 3o.s· 84.6 123 33.3 667 
5 38.5 106 . 154 41.7 -.33 
6 46.2 127 185 50.0 J. ;)0 
7 53.8 148- 215 58.3 1167 
7.2 -·-··· ------ ....... 60 1200 

7.8 60 165 240 .... ... .. .... 
8 61.5 169 246 66.7 1333 
9 69.2 190 277 75.0 e1500 

10 76.9 212 308 83.3 1667 

.6 ....... ....... ...... 5 100 
3.25 25 ----·- 100 ....... ...... 
4.7 36 100 ······ ......... ...... 

1. 13 pellet groups per day per sheep are based on experimental data for deer. Fonr.wa: 

No. per A.=Sheep days use No. Per A.=Sheep months use 
13 390 

2. A permitted sheep, in usual R-4 summer grazing practices, includes two animals, 
a 125# ewe, plus a le.mb with average summer weig"ht of near 55#, or a total of 
180# of sheep. The 180# of animal will take an estimated average of 5.5 pounds of 
air dry forage per day. Pellet group counts indicate the number of individual animals, 
and would therefore show two ti.mes the permitted number in the case of ewes with a 
100% lamb crop. Forage removal of 2.75# per day per animal would therefore be 
½ of the removal per permitted sheep. 

Examples: One pellet group per 1/100 acre-7.69 sheep days use, or 21.15# of forage 
removal per acre (based on ewe-lamb average). 
Two pellet groups per 1/100 acre=l5.4 sheep days use or 42.3# of 
forage removal per acre, but only 7.69 permitteed sheep days use per acre. 

3. Domestic ewe weight is the estimated R-4 average . 

4. 12 droppings per day per animal for cattle ar, based on experimental data. 

Formula: No. Per Acre=Cattle days use No. Acre=Cattle months use 
12 
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PRACTI<-:AL BIO GAME HANGE SURVEY ?{ETHOOO* 

2620 

We could spend days or weeks discussing range survey 
principles and methods. There are many different systems and 
procedures, some most popular in the East, others in the West. We 
cannot begin to describe ~hem all. So we will take up a few basic 
approache~ and make mention of some of the variations. 

It has been satd that a migratory deer herd unit is made up 
of a winter range (or group of related winter ranges or deer yards) 
and the complementary spring, summer and fall range where the majority 
of the animals that use the winter range spenQ the balance of the 
year. Usually the winter forage on winter range is not only limited 
in qnantity but almost always in quality. And, because of these 
limitation~, the winter ranr,e often places a ceiling on the number 
of deer a herd untt can support. We will assume that all of these 
conditions apply to our deer herd unit. 

Our first ,job 1B to locate and delineate the winter ranee. 
The increasinr, human population wtll be of help to us here. There 
are enough people about nowadays that someone will know where deer 
are seen in the winter. Once we r,et the general area located, the 
anowline, the differences in vegetative cover, the variation in 
elevation and exposure, and the deer sign, will enable us to draw 
a boundary around the range used by deer during the winter period. 

At this atage of our investigation, we will want to make 
use of the key area conceptu 

Key Areas 

The pattern of use by grazing and browsing animals is seldom 
even. On some ranges, it is so uneven that it results in areas of 
light, moderate, and heavy cropping of forage. This is true 

· particularly on winter ranges where snow concentrates deer during 
the mid-winter period. As a result, the forage plants on these 
concentration (or key) areM are sub;ject to much heavier use than 
occurs elsewhere on the range. It follows, therefore, that when 
the preferred foraee on key areas is not over-browsed, over-browsing 
should not occur elsewhere on thP. winter range (2). 

Key area~ can ~ex-ve the deer range manaeer once'they are 

* Prepared by William P. Dasmann, Division of Range & Wildlife, 
Region S, Forest Service. q / 11 , ,~ , 



located. He can give these critical areae the attention they deserve. 
For, if he takes care of the key areas on a range, the rest of the 
range should take care of itself. 

So the next step is to locate the key area or areas by a 
reconnai~sance survey. Thie is not so hard as one may thinK, but 
it will involve considerable foot or horsebacK travel. We can find 
the key areas by the ranr,e sign. The areas where forage is most 
heavily used and where deer droppings are moat numerous, are usually 
the portions or the range upon which survival of the deer herd is 
dependent. 

Ir the key area is subject to heavy use, and many of them 
are where deer populations are not closely regulated, there will 
be Tar1oua indicators that will be evident to the trained eye. 
So• ot these indicators of deer range abuse are: 

Absence of seedlinr;s and young plants or preferred 
forage species, 
Poor vigor of better browse species, 
High browse lines on tall shrubs, 
Dead, dying and severely hedged shrubs, 
Moderate to heavy use of "starvation" forages, 
Preferred browse species present only on protected 
eites, 
Excessive deer trails, 
Abundant droppings, 
Excessive use on ridges, 
Heavy trampling around salt licks (7). 

Through the use of range sign, together with information about 
mid-winter snow-depths, as well as exposure and cover types, we 
will be able to draw a boundary around key areas. These are the 
portions of the range where we will make an intensive survey, 
because the~e are the areas that must be maintained, improved, or 
extended, if we are to stay in the deer business. 

We said we will make an intensive survey. Of what does such 
a survey consist? 

First of all, it will consist or a range inventory. We will 
want to t1nd answers to the following questions¥ 

What do we have? 
What condition is it in? 
Is the condition getting better or worse? 

In short~ we will want to make a range condition and trend survey. 
Most range managers are convinced tnat this type of survey is basic 
to intelligent management or ranges. 
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Let's aesume we have found that the winter ranee covers nhout 
100,000 acroeg a good round number, and that the key areas cover at 
least 30,000 acreso Ohviously, we won't be able to examine each acre 
or classify each shrub. We will need to resort to range sampling in 
order to get the information we need. 

Ranee Sampling 

In this age of public opinion polls, nearly everyone has 5ome 
understanding of sampling. So we will proceed immediately to say 
that ranee samplinp; can be ver.v complex or q11ite simple. Ranr;e 
scientists involved in research will need to use the more co~plcx 
methods. These involve stratification of sample areas, randomization 
of sample plot locations, statistical analysis of sample data in 
order to determine confidence limits and the like. Some ranr,e managers 
have yielded to the temptation to use the research approach, and 
have become bogged down in detail. But we will settle for si~pler 
methods. 

If our only interest was to determine the present condition 
of the key nroa:'l, we coul<i .1u~t ride or walk throuP,hout the ra.nr,c 
and form a judgment on basis of ranr,e sign. Any trained .range 
oxaminer, through reconnais~ance survey, can tell whether a ranee 
is being used lir,ntly, modorately 9 heavily or excessively. nut we 
want to establi~h bench-marks that can he used at a later date to 
determine whether the condition of the rnn~e is Ratting better or 
worse. So, we will need to do more than reconnaissance. 

Memory ie a poor substitute for recorded measurements. And 
even if the hroad-scale estimate:'! of reconnaissance surveys are 
recorded, the,v cannot escape the influence of individual bias. 
Today we may decide that 50 percent of the key forage plants are 
over-browsed. Tomorrow, in a different light, we may neree that only 
35 percent belongs in this cate~ory. Obviously, this is not r,ood 
enou~h. For the chanr,ee in condition of range veget~tion often are 
so r,radual and so unaprarent that broad-scale evaluations are not 
adequate for the detection of ranr,e trend. To pin the thinp; down, 
we will have to malce aqt11al counts :ind measurements. We will need 
to entablish permanently locatect sample plots on repre~entative 
portione of key areaso 

What do we mean by representative sites? ••• not the ~0st 
lightly used parts of the range, surely, nor the most llea.vi.l_y us1,d 
parts. Rather, we will pick out areas that are more or less typical 
of the general condition found on the lcey area. We said "more or 
less typical"; it doesn't matter really if we lean a little one way 
or the other. Rut it is essential that we piclc areas that sup?ort 
key forage species. 

Key Farace ~pec1es 

We know that deer exhibit preference for certain kinds of 
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fornge. It follows thnt s11~h p~eferrc<l species 9 like key nrcns, can 
be used to rP.duce the prohlom of 3ampling. Because key for.'lV,e :irecies 
Are suh.1ected to the heaviest hrowsinp;p it can be assumed that no 
other fora~e species will be over-browsed eo lonf. a~ the most preferred 
forages are properly uoed (2). Ae eaid before, it is inrortant that 
key speci~e be determined on each range because forage preferences 
of deer chanr,e with eite, Beason, and composition of cover. Once 
they are determined, however, the rnnge examiner can limit his obser­
vations to n limited n11mher of the more important forar,e specie!5. 
Thie simplifies the job immen~ely. 

It should be remembered, thoup,n, t.hat on most ranees there 
are plant species of very limited abundance which are sour.ht by 
deer and heavily cropped wherever found. Not offering sufficient 
volume9 of fora~e to serve ae a practical base for management, such 
plant species should not be called lc:ey epeciee, but rather 11 ice 
cream" speci.es. 

We could wait to determine the lcey epoc1es on tho winter rn.n1:c 
by a special survey. nut in the course of our reconnais~anco we 
oheerved that bttterbrueh and curlleaf mahogany were by far tho most 
henvily browsed forage species on the range. So we will be careful 
to choose aample areas where one or the other of these key forn1~0 
epeciee are pro~ent in typical numbers. We are now ready to cstabli~h 
the £1ret eample plot. 

Suppose we plant two marlc:er stakes in the ground some dit; tance 
apart, and stretch a tape in a straight line between tho two ~takes. 
If we make a careful record of the kind and condition of the plants 
that occur directly under or over the tape, we will end with an 
inventory of the vegetation on a definite area on a definite date. 
Now, if we come back 9 or some other examiner comes back, five years 
hence and stretches a tape between the same marker stake~ and ma~es 
a similar record of the vegetative cover, the two records can be 
compared to determine what changes have occurred in the interval. 
And, if it is obvious thnt significant changes have occurred, nobody 
can gainsay tho fact that at the very lea~t a chang~ has. occurred 
in the vegetation alons the line of survey~ 

Now, let ue extend this thests to take ln rnore ,~round, est.:i.b­
li~hin~ a dozen or more transects on repregent~tivo ~ite3 scatt~~cd 
throughout the key area. If our re-survey shows that chnngP.s have 
occurred on all or mo:,t of the sample plotsy '-'ho can doubt the 
probabili tics are high that eimi lar chanees have occurred throue;hout 
the key area? 

If you accept thie, we are ready to proceed. If you don't 
you had better return to research mothode. But let us assume you 
are content and ready to get on with ~he job. 

Now, we will haTe to choose which kind of sample plot to use. 
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We have t.alkt1d about ~Jt,rotcninr; r, tapa betwoon two perm.--1nr.ntly loca Led 
stakes or markers. Actually, several survey method8 are ba~ed on t~is 
approachM But we will describe only one w •• the line-point transect. 
Other methods are based on areas of ground, ratlier tnan line:;. We 
will describe two of these area methods~ the belt transect and the 
circle-plot transect. All of the methods described are simple in 
principle and fnirly rapid in application~ Personal judgment is to 
a large extent limited to yes-or-no type of decisions. Hen can learn 
rather quickly to eather data with these eurvey methods that will 
be adequately uniform. 

Line-Point Method 

The line-point method iB be~t adapted to open, rather than 
dense, vegetation types. With this method, a hundred foot tMpe is 
:i5trotched betwoon two permanently located iron stakes (usually 
ll-2 inch anr,le iron)u The dominant clnss of cover that occur~ 
directly under or over oach of the foot-marks on the tape is recorded 
on a field form~ Because there are 100 marks on the tape, the 
number of hits on each clasa of cover can be used directly as 
percentages (J)o 

rr the vegetation is scattered or patchy, we may want to 
extend the length of transect to 200 or 300 feet and make readinr,s 
at every second or third foot in order to sample all elements. Cr 
we can read each of the 200 or JOO points and divide the sum by two 
or three to get percentages (J). Or else a cluster of two or three 
separate 100 foot transects can be established at each of the sample 
eitee (13). 

In the line-point method, it is the frequency of cover that 
1.s measured~ rather t\1an the r;round area covered by ver;etation or 
the actual number of plants in the stand. But the method does pro­
vide a Bimple and precise · way to measure cover as it exists on a 
specific line on the date of ~urvey. 

Two slightly <lifforent line-point methods are in u~e. The 
most common is the Parker J-~tep Method developed by the Forest 
Service (lO)o This method wa3 dosip,nod primarily to rnensure hcrba­
ceou~ cover. Tho tape ueunli.y in pl:iced within :1 few inches of the 
r.rounci eurface, and 11 rod with a steel loop (3/t! inche5 in diameter) 
i:J held 1.n a vertical po3ition at each of thP. foot-mark::; on the taµe. 
Tho claRS of covP,r which occurs within the lonp is recorded. All 
measurements nrc made on the left side of tho tape as tho examiner 
proceed8 from the ~ero to tho 100 feet end. 

Hits on live crowns of Ahrubs are recorded b,v species. Hits 
on dond shrube that are st:!..11 rooted in plnca and on dead portions 
of living shrubs are also rocorded by species, and the cla~s of cover 
on tho ground directly undernoath is recorded. The occurrence of 
annual vegetation within tho loop ordinarily is recordod by dot tal:y. 

1 
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R-5 RANGE CONDITION & TREND F'i rur~ 1 
RECORD OF PERMANENT LINE TRANSECT 

----------- -NATIONAL FOREST 

,I lotment I Cluster No. I Transect No. 

Dote I Reference Marker and Location 
WHAT. ANO WHS:AS: - OIUCRIIIS: 

3" .... ,.., 
AE IJ'I sc:,::::,. 1;,. ~ 
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TRE,;, ,.OCK, ,,.oN POIT - o• ■ c,.,.. , - --- - - - --------------- . -
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1----- - - - ---------------------'-- ---------- ------------ . 
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I--_-_ -..:.,-=.-=.: -=--=--=--=-2-_ -_ ~..,.. -_ -_ -__:J~-=-::-=--=--=-4-=--=-:l-=--=--=--5=--_ -_ ~+-
1

-_ --~--'6:~~i!--.---_-.:..-7~~;1~~~:z.8 ____ ~1
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---------- ---- --
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If more than one species occurs wlthin the loop, all epecie3 are 
recorded. 

The other line-point method was developed by the Californi~ 
Department of Fish and Game prj_marily for measurinr, shrub cover ( J ) . 
With this method, the tape usually is located several feet ahove the 
ground. It is similar to the Parker 3-Step Method except for the 
following differences. 

A four inch (rather than 3/4 inch) circle is used for rn<~;ic.urin.-, 
ver,etation, reportedly because it i9 large enour,h to overcome the 
influenco of non-aienificant elemAnts and yet small enough to allow 
rapid decisions. 

The c~nters of the four inch circles are located by han~inr 
a plumb-bob from the t,1pe footmarks " 

The class of cover which dominates the area within the circle 
is recorded, except that (a) hits on browse are recorded when the 
point of the plumb-bob falls within the 1i ving crown of a shrub, and 
(b) hits on per0nnjal grasses are limited to those where the root­
crown is hit by the plumb-bob point (3). 

Also, with the California method, a hit is recorded for sr.r,:·os 
or bushy trees when the plumb-bob falls within the perimeter of the 
living crown even though the point is directly over or under an i~ter­
space. It is claimed that, were such lnterspaces recorded as misses, 
the growth or loss of a few leaven or small twirs might result in 
data indicating chanr,es not warranted by actual conditions. The 
same standard, but more strictly applied, is ua~d for dead shrubs 
which are still rooted in place()). 

With both mothod!'I, bare soil is defim~d as all so .il and rock 
particles undor 1/Rth inch in diameter. Rock particles from 1/C t.h 
to 3/u inches in di amoter are classed as erosion pavem~nt. Rocks ov~r 
3/4 inchos in diameter are recorded ns rock. Litter is defined Js 
all dead orr,anic matter on the r:round surface, except shrubs th Rt are 
still rooted in plnce. 

With both methods~ inrli.v:irlual shrubs and other plnnts ;;re i~~::­
tif,iod for future reference by recording each h:i t in a box lahc l ~rl 
with the tapA foot-mark at whjch it occurred. A sample form, sho•,:ini"': 
the method of recording the datnj w.; 11 be found in :":i r,lire l. Once 
a line-point transect j s aurvoyed and the data recorded, the oo~ ·\ ti or.s 
of all plants are fixede Thia position record helps in re-locat~nr. 
the tape during subsequent surveys and may help trend interpret:rti.ons 
in the future v 

So much for line-point transectse Now, let us consider the 
survey methods that are based on ground surfaco areas, rather than 
lines. 
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Belt Trnm.e ct, Mot.hod 

Belt tran~ects may be of any width or lenP,th~ but to be clas~ed 
aa a bolt they should ho considerably lonr,er~ than wide. The typo 
of belt deecribed here was developed by the Forest Service (Region 5) 
as a method to determine: 

the kinds and numbers of forage plants, 
the annual supply 0f browse~ 
the der,ree of deer demand, 
the effect of deer use on the browse resource (13). 

The belt tran3ect has an advantage over the line-point transect in 
that it can provide actual number composition of browse stands, rather 
than index data. It is ueed in open vegetation types where foot 
travel alonr, a 3traight line may be done with minimal hindranc0, and 
where deer droppings can bo counted while pacing the strip. 

A bolt five feet wide nnd 660 feet long is used. Ttrn area 
involved is ~pproximately 1/l)th acre. The transects arc marked at 
both ends with painted angle-iron posts. Liberal use of paint on 
rocks and trees along the centerline is recommended as. an aid in 
relocation. 

During the i.nittal survey all shrubs that are rooted within 
the belt are tallied by species and classified. During subse~uent 
eurveye, observations may be confined to preferred, or to preferred 
and staple, forar,es since these are the plants that will be the 
first to show response to either heavier or lighter use. 

You may wonder why a 1/l)th acre size transect was chosen when 
there are so many round numbers availahle. We will see why a little 
later, whr.n we ciiscuse deer pellet-group counts. 

r.trcle Plot Tran:.oct Mothod 

Where the vor:etRUvc covC'!r il'l so dense that foot travel .1.:0:1· 

a Atratcht lino i~ difficult, the forest Service in California 1::-.es 
a circle-plot transect. TitiA con~ists of a five or ten chain line 
along which ten circular plots of 70, inch rrtdi.us (l/uOOth acre) are 
spaced at either half or full chain intervals. The ten circular 
plote add up to 1/liOth acre ( 13). 

The ends of tho transect are marked with angle-iron posts. 
The cantors of each of the circle plots are marked with iron rein:orcir.c 
rod. All shruhs rooted within the plot are tallied by species and 
claeeified for condition. 

Where straight lines do not fit the vogetation types or terr~in, 
B V, U or L shaped line may be used for either belt or circle-plot 
tranaeot. 
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So much for tno three klncir, J1" oamplc plotR. tnt' s crioo"c 
one or the other of them And plnnt our end-s takeB on the r;round. 
Let's hnmmor thoso stnk1rn in rnnl deepJ Tt is r,urprtsi.ng how many 
ranr.e examinerB are content to implant "perll\Jinent" stake:, only six 
or ei~ht inche~ into the ground if the ~oin~ is hard. Rut thc~e 
stakoe are supposed to r.tay in place for SO or 100 years or more 
if we are to ~et the tr11e v:Jlue out of condition and trend plots. 
Perhap15 we should con:=:ider n<ldinr, a hag or two of "readi-mix" conc:-ete 
to our survey kitj and make a practice of pourine a concrete collar 
around each end-stake. Future generations of deer range managers 
may bless us if we do. 

We have our transect located and are ready, at las~, to ~tart 
the measurements. But there are other elements to consider. We 
want to make a record not only of the kinds and present condition 
of the browse. To do thil5 1 we must know about age classes and 
form claeses. 

BrowAe Aee Classes 

It usually ia sufficient to claBsify browse plants into 
seedlings, young plante, crown-eprouts, mature plants, decadent 
plants and dead plante (J). We will describe briefly each of thc 3c 
claeeea. 

Seedlings are very youne plRnts which have survived the early 
die-off perioda Each favorahle yenr, thousands of seeds r,erminate 
and produce small seedlinga 1 the majority of which succumb to one 
cAuee or another before the year iR out. It is the fraction of 
these whi~h survive and become established that are of interest, 
the one, two, three year olds. Such very young plants can be 
diAtinguished by their relative ei~e, simple branching, and suc­
culent bark. With tree species, both 15eedlings and saplings will 
fall into this category. 

Young plants are larcer, and have more complex branchine and 
more fihrous bark, than do those in the seedling class- Dut they 
do not ehow the size nnd other sir,ns of maturity, euch as the rounding 
off of crown and heavy fibrous steme- With trees, the pole cl~ss 
fallA into this categoryu 

Crown-eprouts develop from the root-crown of some browse 
epeciee after burninf, or cru~hinr,. They are ~o clnesed until they 
begin to show the charactoriatic3 of 111J1ture plant,s-

Kature planta will bo distinguished by their compl~x branchir.e, 
rounded growth form 11 lnrger size, and heavier and sometimes gnarlr.d 
etem~. The crown should be made up or more than three-quarters 
liTinp, wood~ 

Decadent plante are defined an thoso ehr11hs or trees which 
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are dyinp from ar,e or other factoTe. Their crowns should show 
one-quarter or more dead wood. 

DeRd plant~ include only thoee dead shrubs and trees which 
are still rooted in place on the range. 

Browne Form r.lasses 

Form clasr.es of woody plants, as used in deer ranre surveys, 
are a composite rating of both degree of hedging and of present 
availability of forage. 

When shrubs or trees are not browsed, or only lightly browsed, 
they tend to assume the natural forms, or shapes, which are normal 
for each species. As intensity of browsing increases, the departure 
from these normal shapes becomes more strikingo Continued heavy 
browsing, year after year, results in tightly hedged or highlined, 
and partly dead browse plants, which stand out as evidence of poor 
condition and declining forage yield (J). 

Degree of hedginc is hroken down into three classes as follows: 
little or no hedr;ing, moderately hedp:ed, and heavily hedr,ed. Hedr:inc 
is a product of past use and should not be confused with current 
croppin~. The tip,htly hedged class is reserved for shrubs so closely 
cropped they are being damnged, are losing vigor, and are moving into 
decadence. 

Browf'!e plants are claAeed for availability as: all avai.lnhle, 
largely available, mostly unavailable, and unavailable. It is 
believed that thie classification will cover moet conditions found 
in the field. 

The composite ratinee (or form classes) of browse plants are 
broken down as shown below: 

Form alas■ 11 
2: 
)1 

4: 
5= 
61 
71 
81 

All available, little or no hedging 
All avnilable, moderately hedged 
All available, heavily hedged 
Larr,ely available, little or no hedp,ing 
Larr,ely available, moderately hedged 
Lar~ely available 9 heavily hedged 
Mostly unavailBhle 
Unavailable 

Availability may rc~ult from heignt, location, or density of µl~n~~. 
For most races of deer, the browsine; height limit has been set at 
five feet. 

IndiTidual browse plants are cone1dered as all availnhle i :' 
they are under five feet in height, even thou~h eome or the interior 
growth may not be available for brclf&i"'2'• Where ehrnhe or treos occ\:r 



in dtm~e i,tandfl, lonvtn1~ only thf' r;rowth around the marp;ins of the 
stand available for deer, Buch ~tnndR or patches should ho classified 
as largely available or mostly unavailable depending on condition 
even thouch le~s than five feet tall. 

Browse plants that are growing out of reach of deer, but which 
still offer considerable forar,e below the five foot level, are clas~cd 
as largely available. Where browsing, shading or other factors, ~~ve 
killed most of the available growth below the five foot level, or 
along the margins of impenetrable bn1sh stands, the browse ~hould be 
classed as mostly unavailable or, if no available forage i~ present, 
as unavailable. 

In classifyinr, browse plants for degree of hedging, rememter 
that those plants that exhihit a more or less natural shape are classed 
as lir,htly hedged, while those that have been hedged so severely that 
they exhibit poor vigor and short growth are classed as heavily hedged. 
All others will fall into the moderately hedged class. 

It is recor,nized that no nr,e or form class description will 
!it all epecies of shrubs and treeR, and that personal btas has room 
to operate in borderline caneA. It will be necessary to develop 
written etandarde in the field in order to overcome these wctlkne:,~es. 

BeU.evP tt or not, now we are ready to proceed with measure,.cnt 
of our sample "plotA. We will record the various kinds of browse plants 
by species and by ar,e · and form clRss. When we finish with the first 
sample plot, we will establish another 9 and another, and another until 
we have a bare minimum of ten (but preferably twenty or more). Once 
we have ma.de careful records of the various elements involved in tr.e 
survey, we will take our record sheets back to the office and start 
compilation. When we _are finished with this mechanical job, we are 
ready to analyze the data. 

Analysis of Data 

With the line-point mo thodn, thf~ data on ground cover wi 11 
be workod up into percentar:e~. We may find that 20 nercent of tho 
~round is hare, 30 percent cover~d with litter, another JJ perc~~t 
with herhaceoun vecctation, nnd 20 percent with browse p!1nt~ nn; 
other woody vegetation. It may dovclop th<l.t .'.3acebru~,1 :nu\,.l~S u;) ), 

percent of the ground cover, hi tterbrush 1. 5 p~rcent and snowhrt.;~,11 
O. 5 percent. These data may he 11;-rnd immcdia tc ly for comparin;': t,;,~ 
ranr,e with other winter ranges. But their chief value will Lie in 
comparisons wi ~.h the findinr;, of future surveys in order to deter-mine 
range trends. 

In compiling the data from belt or circle-plot transects, the 
browse epeciea should be groupe..-1. into preferred, staple and low valuP. 
speciee. The number recordod for" ear.h species ~rirl for en.ch group 
ehould be c0111piled on an acre baote. Thie information will form the 



base from which rut.ure changeA c1n he measured. 

We are now ready to analyze the break-down of the form class 
data. 

Whil0 many species of hrnwse will produce vi~orOlrnly under 
morterate hed1~inr;~ V'ir,or will dncUne and production fall of if .. ea:rJ 
hed,~ing prevails over a period of years. Deer are reported as heing 
dainty feederag inclined toward light and scattered browsinc (5). 
There can be no doubt that, pound for pound, the leaves and twj;i:s 
tAken in such fa:!lhionll if only on the basis of lower perce.-.~.a:-e 
fiber, are more nutritious than are the coarser twigs and jtems 
consumed where shruhs are browsed heavily. Hence, heavy cropping 
of browse may be evaluated from two perspectives: the effect on 
the browse plants, and the effect on the browsing animals. With ~ome 
specie~ of spiny or stiff-stemmed browse, enour,h leafar,e is protected 
within their cage-like growth forms to enable the plants to survive 
extended perio~ of severe use. In such cases, either because bf 
an a~tual ahortage or critical rorar,e or because of the lower 
nutritive value of the plant parts eaten, the browsinr, animalo may 
~how an adverse effect from heavy cropping before there is an actual 
decline in the browse stand (h). So, whether from a ranee plant or 
a ranr,e animal standpoint, a h1p,h percentage of heavily hedeed 
preferred browse plants spell9 trouble. 

We wi 11 break down our form class d.ata into porcentnr,os in 
order to determine what percent of the stand of preferred anu ~tnple 
hrowiu, epecies aro honvi l,v herlr:ed, BR well ne wh11t percr.nt 1.~ 
Avlli h.hle to de,ir. It Ahould bn rn,·or:nized, howAver, thnt 1 r ciP.cr 
are at all R.h11ndnnt, eome or the 1'hruhn will he heavily hed1•.cd. ?or 
this reaAon, we w1.l 1 n1Ake nn allowance of 15 percent ( the mo~- t we are 
wi 111-ng to s11 r.ri rice). for preferred browse and 5 percent for sta.r,lc 
browAe. Areas on which more than this allowable percentage or browse 
plant1' is heavily hed~ed will be classed as beinp; in "Unsatisfactory" 
condition, as will areas where the better ~pecies have declined to 
such low occurence that condition ratings must be based on low value 
foraree (1)). 

A word of warninp:, thour,h • in the analys i.!1 of form and ar~e 
clnsi. data derived from line-point transects. We mu~;t not forr;et 
that line-point data are indexer; 1rnci will not neceosari l y h~• 
repre::ient,ativo of the actunl numbor of plants in f'al~h n~e and for•r: 
cla:.s. Becan:!le the points tenet to hit larr:t- plants more freq11ently 
than small plants, the porcentage:i will comlllonly be low for se0dlinc: 
and younr, plants nnd high for mature plants. If data on actual pLant 
numbers are desired, a belt or cirGle-plot transect shoulci be used, 
either as a separate method or in conjunction with line-points. 

While we are about it, we mny as well finish by analyzing t~e 
age class data. 

The re1ati'f'9 abundance or •arious ~" ola,,,ees of ~:\rnbs rnay 
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he an exprAsslon of site, compAt.it1on or f1re, or it may re:. 11lt fro:n 
damar,e hy ranr,o ani.mal-,. The ah:1ence of one or more ar:e cl,1;i .~C'.1 from 
a Atnnd sho11ld bo cause for deliheration, especiRlly when youn;i:~r 
classes nre 1'!carce or Rbseht ev,rn thour,h the older shrubs arl:! ct:rin:,­
out. The effect of climatic cycles, soil erosion, or fire may favor 
some Rper.iea a~ the expense of others. Thia can result in a ;~ll-off 
of reproduction in the suppressed species. Stands of ver:etation at 
full density { optimum t1t:rnd3 for the Ai te) may lack a reprP,~en tat ion 
of younr,er plants becau3e of severe competition from established 
vep,otation. Species of plant~ that reseed Ratisfactorily only after 
burning represent another p,roup from which young plants may he 
absent due to a cause other th:rn hrowsi.nr, pressure. But, ~, :-1ere 
ranges are overstocked with deer or other browsers, the younger 
age group of preferred forn~e plants are particularly susceptible 
to loasee resulting from over-cropping. 

Where the better forage species on any dP.er range are dying 
without replacement, the carryinr, capacity is declining. Whetner 
drought, blight, insect~, fire, livestock or deer has caused the 
decline, measures must he taken to balance food demand with food 
supply. Otherwise, the increaserl pressure on the remaininr, plants 
will result in further losses. An analysis of the form classes of 
shrubs on such a range will rev~al to what degree browsing has 
contributed to the present ar,~ composition of the shrubs. 

In analyzing the age class data then, our chief concern will 
be to determine whether there are enough seedlings and young pl~~ts 
on th~ rar1Re to fill in behind the decadent plants. If the percenta~e 
of these younr,er ~hrubs exceeds tile percentage of decadent silr11bs 
by more than 5 percentage point~, the apparent trend in hrowse con­
dition is claeeed as "llpward". for in~tance, if eeedlinr;:,i and younf~ 
plantn m.'lke up )0 percent or a !'ltand of preferred hrowse, while 
dncndcnt plant~ make up 2h percent of the stand, tho difference is 
more than S percentar,e points ao the trend is cla~scd as Upward. 
If the percentnr,e of decadent plants exceed~ t.hat of the younr, tl('.C 

cla~sos by more than 5 percentar,e points the apparent trend is cl~ssed 
11 D()wnward". Otherwise, the browse condi t1on is considered ".'.-",ta tic". 
Notice, we have lltied the term "apparent trend". We must wait for a 
resurvey 3 to 5 years hence to learn the actual trend in condition 
of the brow~e range {lJ). 

While apparent trend i!'l ll!'lual ly based u;:)on browse <lf'.t:· c ~.-,:,~~c.s , 
there are ranges where browae valUf~~ are decL.ninG because of dec rc.'.\.sin.,; 
availability of foraGe for deer. ln such cases, tl1e apparent trcr.J. 
is classed as upward so long a9 SS percent or more of the prefer,ed 
browse falls into the "All Available" class. It is clas.'-ed as down­
ward if 55 percent or more falls into the "Largely Availahle 11 or 
"Mo!ltly Unavailable" claeeee. Otherwise the condition i!'l con!'-idercd 
static (l))o 

And eo we hsYe made our rRl'lS;" lnvontor:,r. Wo hn.v(' u ~er.orJ 1,. 
now of the kinru, and amount8 and condition of browAe plants proscnt 



on perl'flanently located eBmple plot.a. Thie record can Aerve AP.veral 
purpo8es. We can compare the ranr,e vith other wint:.er ran~ea on which 
ftUrveye have been rnade. We can learn from this how this particular 
range fits into the big picture. Also, by cowsparine the size and 
the condition of deer and the fawn production and survival on the 
various ranges with the forage inventory records, we can learn what 
kinds or range are best for deer. Rut, 1'10et important, we have 
established benchmarks from which up or down chances in range con­
dition can be meaaured. In five years or ten, ve can go back and 
re-111euure vhat is actually happening on the winter range. 

But suppose our re-survey five years hence shows the range 
condition has improved or declined during the interval? To make 
our picture complete, w will viBh to lcnow why. We vill want to 
111euure other factors ao ve can learn why the depletion or the 
ii..,rove•nt occurred. 

For one thing, we will need weather records. We should have, 
also, s0111e lftBasure or annual forage production and or the annual use 

_or the range by deer. To get thia, we will need to make yearly checks 
on browse growth and on range use by browaing ani•la. We can make 
these 111eaaure'Nnte on the 11a11e suple plote that, we established tor 
the condition and trend surve1. 

Browe Utilization Surveya 

S0111e ~•me departments have made annual forage utilization 
ftUrvftys an important feature in their deer ranp,e man&rement system.s. 
We will use ut11hat1.on checks only where needed to provide infor­
mation wanted to 11olve 11peoitic probleffl8. I .r there 111 need to 
detemine the relative a1'10unte or torage coneu111ed by livestock and 
hy deer on co111m0n use ranges, tor inat-nce, utilization surveyff 
will be.helpful. f!ut ·annual nuatuationa in forage production, 
coupled with tluctuationa in deer numbers, make forage utilization 
levels a very insecure baae upon which to 111anage deer. 

No, we will turn to condition and trend surveys for guidance 
in regulating deer population size. We will base manaeement decisions 
on the effect of use on the condition of the range, rather than upon 
the use 1t.eelt. But, because there will be occasions when we will 
have need tor utilization surveys, we will rlescribe three methods 
which are col'llfflOnly uaed. These are the tagged twig method, the 
marked buah method, and the tvig count method. It should be empha­
sized that the.ae methods are not intended to yield precise measure­
ment ot actual vol'111118 or weight of forage oonaul'lled. Rather the 
methoda yield indices ot use which may be correlated with range 
condition 1ntormation in order to determine etrecte ot utilization 
levels on trenda, or tor other purpoeea. 

Tagged Mg Method 

The tagged twig nathod vorka beet where aeuonal growth of 
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browse tentls to bo "..lm:rn.1'~ With t.i•LI'. mf!t.hod, one to f>evcral twir; 
clusters on each bush or trer. 1 n tl10 nample a.re marked wi t,h stiort 
piecee of hrip,htly colored imrnlnted wirr,. A mensurement is tr1en 
made of the length or current growth on each twir; in the marked 
cluster ( 3). 

A first mca~ur~ment t~ mnde of the current production after 
the plant. hns mndo ful 1 p:rowth \.n late Bummer or early fall l n order 
to determin~ the amount of twi;r1we l.\vailable for brow!'linr,. Onl,v 
leaders thnt mcnouro )/h inchnl'I or more in length are included in the 
eample. Shorter lateral ep11rfl are ir:nored. A second meas11r~ment 
i~ taken just hefore the Rtart of the next growinr; :!'!eason. Thi~ is 
made to determine the amount, of twir,ege removed by browsin{1, up to 
the end of the r,rowth year. 

If brow!'linr, takes placA duri.nr; the r,rowinr: period, it wi 11 
be neceeE1ary to re corn meaAurements for uncroppnd lenciers r.epa rate ly 
from crr.pped leaders during the first measurement. If hrowsinr, 
during the summer is so heavy that most leaders are cropped at the 

-time of ·11ensurement, we will Med to protect some plants from hrowsing 
eo that annual pr0d11ctj nn mny hA rl~termined. Dtfferent plants shnuld 
be chosen for protoction each yP-nr. A shrub or tree that has heen 
protected for aeverRl yP.arf! will producP.t diffprently fro"' <'ne tr~t. 
ie browsed (3). 

Good sampling wtll roquir~ di.ntribution of marken twir. clusters 
at different he1r,ht lovel:1 on th~ Rhrubs or tree~. Usually, eacn 
BP.parate twir, or lender in thA twi r. cluster is measured to the n°::i.rest 
1/2, or in r-ome cnnes to t.hn nfHlrP.nt l/4 inch in order to de ter'1ine 
the total linenr r,rowth (J). 

It has hoen found he~t to m;irk fresh twig clusters e~ch ye.::i.r, 
rather than rcmca~ure the same clu3t.crs year after year. UndP.r ~.:ie 
latter practice j the pattern of r;rowth will become more complex .:i.r.ci. 
h:irder to mcarrnro accurately with each successive senf:on. For the 
:i,ame reason 9 simple rnther than complex twif1; clunters should be 
chosen for mea:rnrcment where posf!ible. Often, toward the end of 
the growth year, it bocomef! difficult to distinr,ui::;h the ol,j growth 
frorn tho currant growth. Where twi~ patterns nrP- simple and well 
defined, the probabili tiet'I of error from this !'lource are :;such 
reduced (J)~ 

Marked Hu□h Mnlhod 

Tho rr./\rkt•d h11:-:h mnt.,h,, i i:1 1 modifir..:i.lion of tlw '".a;;:eJ t-,Lt:; 
md,hod. With thb nppronch~ onl.1 hu.:Jhes or tr,~cs, no L i ., ti ,,-1 1;.;;1: 

tw1.r, clnotoro~ nro marked. On ench of the mnrlrnci b11:;he . .:;. t..,1:,. 
cluc1 ter~ aro ~rnbbocl nt rnndom, 11nd the c11"."r~rit, t',rowth ,'n ~ 11.:::- fi ··e 
t"'i~9 noar~et the thumb i~ mcaflUr{~ri. i\ total of between ·:, .::nli :~ ·, 
twir,a are mcanurod on each b11r-;h ( B). No effo1·t l~ m.1de tf'I r(-lrr,pa~:u:-c 



the some twigs when rechecks ar~ made. The numher of twigs mea5ured 
h considered large enour,h to r~lve a repreA~ntative sample ( 13). 

All twir, measurement nw,thoda give best results whP-n browsir~ 
occur~ after the P,rowth of the year is complete. This, of course, 
is the case on deer winter ranr,es, unleee livestock U:5e thesA areas 
during the summer. 

While the data from tw1,.-,: mea::iurement methods is most usually 
pre~ented as avera~e percentare utili,.atjon by plant, by nl •.1t, or 
by ranRe, there iR a p,reat advantage in expressing the fi~rlinrs in 
terms of inches of r,rowth. This is illu!trated in Table l (12). 

Table 1 - Co 
ear mount Percentage 

length Consumed Utilization 

1959 6.o inches 2.0" 33 

1960 ).0 II 2.0" 67 

It will be seen in the Table that a fixed demand for food, i.e. 2 
inches, can result in a 33 percent utilization one yP,ar and a 67 
percent utilization another year solely ae a result of fluctuations 
in annual browse production. Where the data is presented !Olely in 
terTM of percentage utilization, increases or decreases of deer 
numbers may be inferred that are not warranted by the field facts. 

Twig Count MP.thod 

The twig count method i:i, a simple operation. Ei;~ht or ten 
twir, clusters are cho~rnn at r;indom on each bush. A count is m..1.cie 
of the browsed and or thf! unbrowsed twi1;s. The percentage of hro·,,sGd 
twip2' may hA u:i,ed directly as an index of use, or it i·an bt'. cr,riv,' rtc.:i 
into percentage uti 11zat1 on of linear growth, or of weight, br mtians 
of correlation r.urvoe or tnhlr.r1 (13). 

In all method!'! ciescrib~d above, i. t aprl'.!rtrs he" t tl c; Lnin:1 :.,: 
the "mo:ittly unnvailflhlo" form ~la[;i=; of brow0e from the sample. .Suen 
plAnt~ offn:r only !Jmall amount.:, of aval lahlP fornge nnd ar,: ,, ft.t?n 
only li.r;htly cropped even where the general rrtnt,":~ u~e 1.~ lie.ivy. n::ie 
incluftion of such plants may ohRcure the vital ~tory of what, i.s . 
hnppeninP, to the range. The younr,er and Avnilable brow0~ plnnt~ ~nkc 
up the claee of foraP,e which ehould be protected from over-brow:-, i nr:. 
It is these plants upbn which the future forage supply will dcp~nd. 



Production Index 

We have nlrc11dy ~tre~s--.<1 thn.t. the s11ppl_v or fora.re on n r:in~•P. 
mny chnnr:e r,rP.atly from :rnar tn .Y•·nr ns n rP.rrnlt. 0 1· d1an,,e~ in ;u.~.:..al 
rainfall or in fnvorahle ~rowinr wnather. An irutex of forare pro­
duction is helpful in the evR.111.,tion of ranr:e trend:!!. Since a poor 
year or a rood year for one hrr1'Wf;P. species is apt to the ~:inie for 
all hrow~e specieg, measurements of current tw1p; r,rowth on one, or 
two, important ~pecies will he enou~h for index purposes. 

'Measurements sho11ld be tnken from a minimum or ten, 1nd pre­
ferahly twenty or more, ::ihruhf'I of e,1ch species. The aver:i,Te lrn,7:tb 
of l~ader or twir, r,rowth for the ranr,e may be used directly as a 
p:rowt.h or production index (3). The index gives a roup;h measure of 
tho supply of food avni lahle for cfr?er ear:h year. Thii. may be r.ompared 
vi tii the domand for rood h.v doer ati shown by pellet r;roup countr;. 

Pellet-Oro11n r.ounti, 

We haTe made pa~Rinr: referenr.e to pellet-group counts scver:il 
timee in our talks about survey methods. Now it is time to explain 
what they are about. 

Animals in the wild u::.uallv ilre difficult to count becau~e so 
often they seek to hide from the ohserver. Rut the "sign" anj m:1ls 
leave on their ranp,e rr~Ainq in place for the trained obser,er io 

analyze. Hunters, trapperf'I and stockmen learn early to reari ani~al 
si,~n. The presence of fresh deer droppings, for instance, as~ures 
the deer hunter that his quarry has been in the area recently. A 
count of r;roups of deer droprinr;~, or pellet-groups, inform:, t.hr: 
deer ranP,e rnanar,er of deer ahunrlance and hrowsinp.; pressure (1,9). 

Deer pellet-r,roup rountc, r:ive an excellent inriex of ranr':c 
U1'le. If there are twice 11:=i m:rny r:ronps on one area of rrinr,! ::i:. 

r.ompnrnd to anothnr, it is a Rnfn hnt that the forar:n r~~ovcrl fr0n 
th~ firttt area was ahout, twfrn thnt. triken frnm the :.ccond. :u~, u1.:1r 
pellet-p;roup ~onnts mnde ov<'r n per1 oct of .vear~ wi 11 inform the' :-;-.n ·G 

mA.nar:er of trenrls in deer u~P. /\ compnrison of c-ounts rn.1rl(' ,,,1r,~\i:·,,1-
out the wintP-r ranp;e will rt·vcA.l the areas where deer conc 1'n~r.1.:.,e. 

With this mp,thod, r,r011p~ of deer droppinr:~ :-irr. c'.0i::1•~eri nn 
tiample plate. 'I'he snmple p('rl od m.1,v bf' the .c;11'.'lm1~r or wi 1ilt''" ,,·:1s,··~ . 
. 1ttl'lt endj nr, 11t the t1 me of r,n,int, or it ir.oy h: the intcr"Di. "·1''~: ., .. ,, 

t,lme 11 ii,ample plot WI\R cle:irf>d or p,-llete to tho ti.me of c-•-"1:1:. 

On Re1H1onal r:rnr,ns, current, p!'!lkt-r,roup!". r:-.n be riic;t.: :~-· ·· .:-.! 
from ol rlP.r P,ronp~ hy color and Rhine Anrl by lack of rlisi nt.c1•r.1.r,1 v,. 
The nl,nence of r~edin~ mnrks of dun~ ~':otlt1!e may olno t1clp : "·t.i ~- ,1is~ 
pel letA of the SP.A.son. It in 1•00<1 prnr:t,1.cf' to ni.1tc-e some fr<',-h l.v 
dropped pellete at the plot mnrk111r 1'1t,a\c111 P.ttch yn.'\r for URA tht" f1)l­

lowing eeaeon ·for con,pRriflon w1 th v,roupe of tho t1oannn. 

' I. 



It is of utmo~t import.st.nee that counts bfJ made d11rinr, riry 
weather. Studiel'I have shown it 1.s mnch harder t ,, dil!tin;, 1ii.sh r:Hrrcr.t 
droppinr,s from tho~e of previous seasons when pellets are wet (6,12). 

The cleari.nr, of old p~llet P,roups from plots at time of 
e~t&blishmenty and after each successive count, i" time-consumin,i: 
hut it makes for more accurate results. Thie practice should not 
be necessary on seasonal ra~es once workers become trained in the 
method. On yearlong ranges, r1owf'!ver, cleared plots may be essential 
to reliable counte. 

Where sheep uso the name ranr:e as deer, but at different times 
of year, cleared plots may be used to determine tho amount of u~e 
by each class or animal. If the ranr.e is used in common by sheep 
and deer during the same seaAon, the best that can be done is a total 
count 1ndicatiYe of the dual u~e. There is no reliable way to __ tell 
sheep from deer droppinr,e. 

Once the counts are rnRde on a ranee, the data may be aver.wed 
and used directly aa an index. Or, better, it may be converted to 
"pellet-groups per acre", a meae11rement unit that allows rapid com­
parisons with data from other rariiz;es no matter what the plot si7.e. 
Or the count data may be converted into "deer days per acre", but 
this procedure does involve d1ff1cult1ee with conversion rates. 

A deer day is the amount of ranr.e u.~e ordinarily made by 0ne 
deer for one day. Ten thousand deer days can mean that 10,000 deer 
were on the ranP,e for one day, or 1,01)0 deer for ten days, or 10) 
deer for a hundred daye. nut, i r we know the numhcr of da:v~ trJ• 
d.-.P.r were on the ranre 9 or the numher sin,·e the sample plots were 
cleared, we can divide this tnto the total deer days to derive tr.e 
approximate number or animals involved. 

A conversion rnte or ll prllAt r:roups per dny 15 in common 
uRe. Pellet-~roup counts in An cnrly n~1dy in Utah, mnde on f~nrcd 
hrowee ra.np:e with known number~ of deer, indicated th:1.t th,~ nni '!l,1ls 
defe~nted an RV('rar:e of 12.·1 timf"ll'I in t1,,1ent.v-fo11r hours (11). Later 
investip,Atione h.-1ve 11hown thf' fr~quency of defecatton v;iriPs with 
the kind,. q11.1ntity and :rncculcncc or rood. A conversion r.,t.:~ or 13 
has heen recommended for 11r1e on w1.nter ranr,e on whir.h browsinr; i~ 
heayY, and one or 15 where u~e i~ moderate (6,11,12). 

The eample plot 11Red for re lle t-p:ro11p counts workR he~ t wr.ere 
it ie a multiplf'! of an acr~ ~o t.o Rllow eRRY computation to ~n 
acre&P,e basiA. If tt is planned to convert counts to deer nays 
per acre, a l/l1th Rcre hclt traneP-ct has decided advantar.es in that 
each group counted may bo con~idered ~~ one deer day per acre on 
r&nr,ee where a conversion rate or 13 is used. On other ranr,es, a 
l/l5th acre size plot will offer the same advantar,A. 

The opportunity for IMkinr: snpplP.rMntal count~ of cattle 
droppings, or of the droppins'.A of horso~, antelope, e~k or rabbits, 
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should not he over-lookAd. Such counts a.re useful to show rnnr:e 
pro~suree by different classes or animals. 

It should be pointerl out that pellet-group counts on circul3r 
plots aoffletimes yield hir,her rerrnl ta than do those t'ro~ he l t t.r:-,n):,. c ~,:;. 
PoM1hly, this differt!nco ir, derived frorrt tl1e clo:rnr obsf~rvation river. 
emnller plotn, or it mny re1rnlt from the much weir:htier effe~t of 
bordorl1ne r:roups in convcr~ion of small plot data to a per-acre bn5is. 
The importance of usinp; equal cnre in counting largo belt trannec ti, 
is obviom1. There i.s especial need for careful judgment in countinr, 
pell~t-r;roups that fnll alone plot mare;iM. Only thor-:e mar1•inal 
p;roups should bo counted of which more than halt the individual pellets 
occur within the sample plot. The inaccuracies involved in mixini; 
different kinds or sample plots (viz. belts and circles) on one sample 
unit should be avoided. 

Since it is our plnn to use pellet-group counts directly as 
an index of uee by deer, and because we do not plan to convert the 
counts 1.nto population data, ve need not be concerned with the many 
~ources of error that can affect population determinations. 

It ii, r;ood practice to write pellet-r,roup count data directly 
on a ~•P of the unit at approx~mate counting locations. In this way, 
deer w,e patterns vlll be revealed and concentration are~s lqcated. 

This completes our surve,y. Let' a enumerate our find1.nr:s: 

An inventory or the vegetation and or its current condition. 

An annual 100asurement of the deer food supply. 

An annual measurement of rai:ige use by deer and other animal~. 

Where needed, a check of foraRe utilization by livestock and 
by deer. 

A condition and trend survey every five years or so to learn 
what th~ effect of the current level of use has had on the range 
resource. 
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