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Executive Summary
The Foothills Fescue Natural Subregion is the moistest of the four Natural Subregions
that make up the Grassland Natural Region. The Foothills Fescue is defined by Orthic
Black Chernozemic soils with potential natural vegetation dominated by rough fescue,
Parry oatgrass, |daho fescue and wheatgrasses. Summer aridity and frequent winter
Chinooks limit the persistence of woody species. Consequently, forest and shrub
communities are limited to riparian areas and sheltered sites. The Foothills Fescue once
occupied about 3.8 million acres in southwestern Alberta. Today about 16.8% of the
original grassland landscape remains, primarily on commercial ranching operations
where rough fescue is prized as awinter forage.

This, and other plant community guidesin the series, replace the original Guide to Range
Condition and Stocking Rates for Alberta Grasslands by Wroe et al. (1988). The guideis
designed for use with the field workbook - Range Health Assessment for Grassland,
Forest and Tame Pasture (Adams et al. 2003).

A new feature of this guide is a soil correlation mechanism that provides more guidance
in determining range site, an important link to range plant communities. The guide
should be used with published soil survey information or AGRASID (Agricultural
Regions of Alberta Soil Information Database). Other site information like landscape,
soil features and textural groupings will aid in range site determination.

A rich history of range research is reviewed from the Stavely Research Substation,
managed by Agriculture and Agri-Food Canada. Past range plant community studies are
also reviewed.

The analysisidentified atotal of 30 plant communities, 20 native grassland types, four
modified grasslands and an additional six open shrub communities. Plant communities
are reported in three categories. The reference plant communities are considered to
represent the potential natural community for the sitein question. Successional and
modified plant communities are also identified in relation to the reference plant
communities. These communities reflect the impact of variation in frequency and
intensity of disturbance to the reference plant community. Suggested carrying capacities
are provided for each plant community type.

Future studies will address riparian plant communities and other range sites of lesser
extent on the landscape. The report also includes consolidated guidelines and scoring
notes for range health assessment in the Foothills Fescue.
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Comments on the Second Approximation

The second approximation adds an additional 10 plant communitiesto the original 20in
the first approximation. This classification provides an initial plant community guide to
provide basic standards for assessing range health using the new range health assessment
protocol (Adams et. a 2003). The first approximation guidesin the Grassland Natural
Region provide plant community information in asimilar format to the plant community
guides developed by Willoughby et. a (2003) for Boreal and Rocky Mountain natural
regions thus ensuring a more standardized format province wide.

A new feature of guidesin the Grassland Natural Region will be an improved framework
for correlating soils information to range site and plant community. A strength of the
original stocking guide (Smoliak et. al 1966, Wroe et. a 1988) was the use of generic
range sites definitions that allowed users to recognize site potential. The new system
builds on the old framework but provides more objectivity in determining range site.

Recently Thompson and Hansen (2002) have classified riparian and wetland plant
communities in the Grassland Natural Region. The 3" approximation of this guide will
integrate their riparian plant community types as a new research project provides soil
correlation guidelines for riparian landscapes in the Grassland Natural Region.
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USING THE GUIDE - MAJOR TOPICS

Determining Ecological Range Sites

To use this plant community guide, you will need information about the dominant and
co-dominant soils for the landscape you are interested in within the Foothills Fescue.

I dentification of the potential natural community (or reference plant community) for a
site begins by recognizing the ecological range site. Range siteisidentified through key
attributes of the landscape, of soil features and by textural groupings.

Important! - Review the reference materials identified in this chapter, especially
AGRASID 3.0' (Agricultural Regions of Alberta Soil Information Data Base)

Chapter 2.0 provides a detailed review of physiography, climate and soils of the Foothills
Fescue Natural Subregion:

. General overview of physiography, climate and soils in the Foothills Fescue
................................... page3-9

. General definitions for ecological range sites - Appendix 9.1........ page 74

. Correlation of soils and ecological range SIteS .........cevveveeieererieneene page 10 - 13

. Procedure for determining range SIteS .......ovveveeceveevie e, page 14 - 17

. A concise guide for guideto assist users of AGRASID .................. page 76 - 83

Review of Literature

Previous grazing studies and plant community studies are reviewed in chapters 3 and 4 of
the report:

. Grazing research in the Foothills Fescue Natural Subregion ........ page 18 - 21
. Previous plant community studiesin the Foothills Fescue................ page 22 - 24

Range Plant Communities (Reference, Successional and Modified) and
Suggested Carrying Capacities

The KEY to range plant communitiesis on the following page.

Chapter 6 is the core chapter describing range plant communities within the Foothills
Fescue, their successional relationships, suggested carrying capacities and detailed plant
community descriptions:

. Summary table of reference, successional and modified plant communities
....................................... page 28 - 31
. Summary of range plant communities and suggested carrying capacities

! To obtain acopy of AGRASID 3.0 go to:
http://www.agric.gov.ab.ca/soil/agrasid/agrasidmainpage.html
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. Description of native grassland communities.......c.ccceeeveneneenne. page 32 - 52
. Description of modified grassland communities..........cccccccueneee. page 53 - 56
. Description of shrub communities ... page 57 - 62

Guidelines for Assessing Range Health in the Foothills Fescue Natural
Subregion

. Guidelines for assessing ecological status, plant community structure, soil
exposure, litter abundance and noxious weeds in the Foothills Fescue Natural
ST o] o o] o [T page 63 - 68



Key to Range Plant Communities

Plant Community Categories

1. Native grasslands found in the FoothillS FESCUE .........ccveiveiecieiie e, Native Grassand Key
Plant communities are modified to non-native species or are shrub COmMMUNItIES...........ccevveeeevereeeene 2

2. Plant communities dominated by non-native species like Kentucky blue grass, awnless brome and
Timothy and/or weedy disturbance SPeCies .........coererieienene s, Modified Grassland Key
Plant communities have more than 5% canopy cover of Willow, Common Rose or Ground Juniper
......................................................................................................................... Shrub Community Key

Native Grassland K ey

1. Native grassland is dominated?® by rough FESCUE ........c.cueueieeeccececiete ettt 2
Native grassland is dominated by Parry oatgrass, |daho fescue, upland sedges, northern and western
wheat grass or KentUCKY DIUBGIaSS........ccviiiireieee st seese ettt sae e enaeeennens 8

2. Native grassland is dominated by rough fescue and Parry oatgrass, with or without Idaho fescue.. ........ 3
Native grassland is dominated by rough fescue, daho fescue, Richardson’ s needle grass, or
wheatgrasses with only minor amounts of Parry 0atgrass.........c.ccvvveveereeiieeieseeseese e see e s 4

3. Native grassland is dominated by rough fescue, and Parry oatgrass with or without Idaho fescue and isa
[0AMY FANQGE SITE...c.viiceirieeee e b Rough Fescue - Parry Oatgrass FFA5
Native grassland is dominated by rough fescue and Parry oatgrass with or without Idaho fescue and isa
thin breaks or shallow-to-gravel/gravel range SIte. ........cccvecieiiccii i e 5

4. Native grassland is dominated by rough fescue and Parry oatgrass with or without Idaho fescueand isa
thin break range Site .......ccovvveiniiirccnee, Rough Fescue - Parry Oatgrass - June Grass FFA17

Native grassland is dominated by rough fescue Parry oatgrass with or without Idaho fescue and isa
shallow-to-gravel/gravel range site....... Rough Fescue - Parry Oatgrass - Kentucky bluegrass FFA9
5. Native grassland is dominated by rough fescue and Richardson needle grass and is aloamy range site

on steep slopes (NOT thin breaks)........cccoeeeeeneenene Rough Fescue - Richardson Needle Grass FFA23
Native grassland is dominated by rough fescue, Idaho fescue or wheatgrasses and; Parry oatgrass
OCCUI'S iN MINOF @MOUNES OF IS BI0SENL........c.iireiirirreerirre e 6

6. Native rough fescue - Idaho fescue dominated grassland has been recently disturbed by drought or short
term grazing impacts and shows a significant cover of disturbance species like fringed sage....................
................................................................................ Rough Fescue - Fringed sage - |daho Fescue FFA3
Native grassland is dominated by rough fescue with Idaho fescue or northern and western wheatgrass

3S SUDAOMINGNE SPECIES ...veuveveiveterieeeeeee e steste s e seste s e e e eseesees e saestesee sesseeseessessentes saressesseesennsensessensessensens 7
7. Native grassland is aloamy range site dominated by rough fescue, |daho fescue and upland sedges,
Parry oatgrassis absent or in minor amounts..................... Rough Fescue - |daho Fescue - Sedge FFA2

Native grassland is dominated by rough fescue with Idaho fescue and/or wheatgrasses as subdominant
SPECIES ..ttt sttt etttk etk btk b etk h e R E e R R £ R R e £ e R e R s R £ R e R eR £ AR e £ eR e AR e b e R e R e R s e Rt R e bRt b et ene bt ens 7a
7a. Native grassland is dominated by rough fescue and northern or western wheatgrass
................................................................ Rough Fescue - Northern and Western Wheatgrass FFA24
Native grassland is aloamy range site dominated by rough fescue, 1daho fescue and northern or western
wheatgrass and is aloamy range site.......Rough Fescue - | daho Fescue - Western Wheat Grass FFA1

8. Native grassland is dominated by Parry oatgrass and rough fESCUE.........c.cceoerviienerine e 9
Native grassland is dominated by Idaho fescue, upland sedges, northern or western wheat grass, green
needle grass or KentUCKY DIUEQIESS........cviviieiieceeieses ettt 11

2Dominated is defined as species that forms the highest percent cover, or higher than other
associated individual species.



9. Native grassland is dominated by Parry oatgrass and rough fescue and is aloamy range site ..............
............................................................... Parry Oatgrass - Rough Fescue - Kentucky Bluegrass FFA6
Native grassland is dominated by Parry oatgrass and rough fescue and is a thin breaks or
gravel/shal | OW-tO-gravel FANQGE SITE.......c.o ittt bbb e e 10

10. Native grassland is athin breaks range SIte.........coiveiieiieei s e
.................................................... Parry Oatgrass - Rough Fescue - Western Por cupine grass FFA18
Native grassland is a gravel/shallow-to-gravel range Site..........oovveeririeirinereeee s
....................................................................... Parry Oatgrass - Rough Fescue - |daho Fescue FFA10

11. Native grassland is dominated by Kentucky bluegrass....K entucky Bluegrass - Rough Fescue FFA19
Native grassland is dominated by upland sedges, northern or western wheatgrass, |daho fescue or green
NEEOIE GIBSS ...tttk h bbb bbb bbb bt b et bt e b e e Rt b e bRt b e e Rt b et et bbb a et 12

12. Native grassland is dominated by upland sedges and fringed Sage..........ccocerere i ncnceee e
................................................................. Upland Sedges - Fringed Sage - Kentucky Bluegrass FFA4
Native grassland is dominated by northern or western wheatgrass, |daho fescue or green needle grass

13. Native grassland is dominated by Idaho fescue and rough festue...........cocoeeveiinieciciencne e,
............................................................................... Idaho Fescue - Rough Fescue - Junegrass FFA13
Native grassland is dominated by northern or western wheatgrass or green needle grass............ccove...... 14

14. Native grassland is dominated by green NEEdIE grass.........ooevvereirieieesee e
...................................................................... Green NeedleGrass - Fringed Sage - June Grass FFA28
Native grassland is dominated by northern or western Wheatgrass ..........cccceveeverieiceeveeseerie e see e 15

15. Native grassland is dominated by northern or western wheatgrass with rough fescue as subdominant

Native grassland is dominated by northern or western wheatgrass with green needle grass or western
porcupine grass as the major subdominNant SPECIES.........cccueiierieiiriie e e e e e sneens 17
16. Native grassland is dominated by northern and western wheatgrass and rough fescue on aloamy range
ST e e Northern or Western Wheatgrass - Rough Fescue FFA25
Native grassland is dominated by northern and western wheatgrass and rough fescue on alimy range
S e Northern and Western Wheatgrass - Rough Fescue FFA29
17. Native grassland is dominated by northern or western wheatgrass with green needle grass as the major
subdominant ....... ..eceeereneninienenn Northern and Western Wheatgrass - Green Needle Grass FFA27
Native grassland is dominated by northern or western wheatgrass with western porcupine grass as the
major subdominant....... ..... Northern Wheat Grass - Western Porcupine Grass - Junegrass FFA14

M odified Grassland Key

1. Modified grassland community is dominated by awnless

Modified grassland community is dominated by Kentucky bluegrass...........c.cooeeevireiriinncncncneenes 2
2. Modified grassland community is dominated by Kentucky bluegrass with awnless brome and native
wheatgrasses as a SUDAOMINANE SPECIES..........ceieereerieeieseeseeseese e sae e sreesae e e e sre e re e beenbesseesreesreens
............................. Kentucky Bluegrass - Awnless Brome - Northern and Western Wheatgrass FFB4
Modified grassland community is dominated by Kentucky bluegrass with Timothy or fringed sage as
SUDAOMINGNT SPECIES.......eeeieieiieeeie ettt sttt b e s bt be st he et et e bese e be s aeeb e e st e aeeneeseebeseeebesaeaneennaneabenee 3
3. Madified grassland is dominated by Kentucky bluegrass and Timothy...........ccccceevveiieiinicesceveececceen,
.................................................................................................. Kentucky Bluegrass - Timothy FFB1
Modified grassland community is dominated by Kentucky bluegrass and and fringed sage
.............................................................................................. Kentucky Bluegrass - Fringed Sage FFB2

Shrub Community Key

1. Shrub community isawetland or sub-irrigated range site with beaked willow and other willows being

the principal shrub species at between 5 and 15% CaNOPY COVEY .........ccvveeieereereeeieeseeseesseeseeeeesseesseenes 2
Shrub community is an upland range site with more than 5% canopy cover of common wild rose,
SNOWDEITY OF GrOUNG JUNIPET ...ttt sttt ettt sttt b et ebe e et se et sb et se et et ese e st et e seese et e seenesbeseenenrens 3



. Plant community is dominated by beaked willow, sedges and tufted hair grass..........cccccevvecvreseeseenen.
.................................................................................. Beaked Willow/Sedge - Tufted Hair Grass FFC2

Plant community is dominated by invasive agronomic species like Kentucky bluegrass, Timothy and

awnlessbrome................ Beaked Willow/K entucky Bluegrass-Timothy - Tufted Hair Grass- FFC3
. Range siteis athin breaks type and plant community is dominated by ground juniper ...........cccocvvuennene. 5
Plant community is dominated by common wild rose or Western SNOWDEITY .........cceveeeeererenieseenieneenn 4

. Plant community is a highly disturbed plant community with grazing resistant shrubs like common wild
rose and invasive and weedy species like Kentucky bluegrass, Timothy and dandelion........................
................................................................ Common Wild Rose/K entucky Bluegrass - Dandelion FFC1
Plant community isalimy range site on cool north or east facing slopes and is dominated by western
SNOWDEITY .ottt ettt te et s e e e te et e enaesnaenreerean Snowberry/ Awnless Brome FFC5

. Shrub community is dominated by ground juniper and Parry 0atgrass ...........ccoereereneresenseseneseseens
............................................... Creeping Juniper/Parry Oat Grass - Western Porcupine Grass FFC4
Shrub community is dominated by ground juniper and northern and western wheatgrass ............cccue......
Creeping Juniper/Northern and Western Wheatgrass FFC6
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1.0 Introduction and Background
1.1 Thisguideisan aideto range health assessment

This plant community guideis provided as an essential reference for range health®
assessment in the Foothills Fescue prairie. Range health assessment (Adams et al. 2003)
isanew approach that builds on the traditional range condition concept that considers
plant community type in relation to site potential, but also adds new indicators of
important natural processes and functions.

Range management strives to protect and enhance the soil and vegetation complex while
maintaining or improving the output of consumable products along with a wide range of
other values and natural functions. Ranchers and resource managers have used the
concept of range condition in Alberta to measure any deterioration that has taken place
within arange plant community due to disturbances, especially those from livestock
grazing. Range condition has been rated in relation to a concept of site potential or
climax vegetation. The first stocking guide for the Grassland Natural Region The Guide
to Range Condition and Stocking Rates for Alberta Grasslands, was patterned after the
US Department of Agriculture - Soil Conservation Service “range site” concept (Smoliak
et a 1966, Wroe et al 1988). Since the first guide was published, several generations of
ranchers and range resource managers have devel oped an understanding of range sites
and the ecological conditions that they represent. The new range health tools are
similarly intended for use by range resource managers and ranchers and for awide
variety of other groups and users that share an interest in healthy rangelands.

Range managers generally strive to maintain plant communities at or near the climax or
potential natural community (PNC) stage in order to provide higher levels of ecological
functioning and to sustain an optimum flow of products like livestock forage. Healthy
range plant communities perform important ecological functionsand provide a broader
suite of goods and services than lower seral stages. Early and mid seral stages need to be
present in the landscape to represent the full range of natural variation that existed prior
to European settlement, but should not be predominant.

Our use of the term “range health” instead of “range condition” flags achange in
approach that builds on the traditional range condition approach that considers plant
community typein relation to site potential, but also adds new indicators of important
natural processes and functions, important functions performed by healthy rangelands.
We use the term range health to mean the ability of rangeland to perform certain
ecological functions. These functions include:

* net primary production,

*The range health approach is being adopted in the United States and Canada by a variety of
agencies and organizations including the Natural Resource Conservation Service (NRCS), the US Forest
Service and the Bureau of Land Management (Butler et a 1997, Busby et al 1994, and Task Group on
Unity in Concept and Terminology 1995). The Alberta Rangeland Health Assessment project will provide
new rangeland monitoring tools for Alberta rangelands (Alberta Range Health Task Group 1999).



maintenance of soil/site stability,
capture and beneficia release of water,
nutrient and energy cycling and,

plant species functional diversity.

Healthy rangelands will provide sustainable grazing opportunities for livestock producers
and also sustain along list of others products and values. Declinesin range health will
alert the range manager to the need for management changes.

1.2 Ecological Range Sites and Grassland Plant Communities

Range health is measured by comparing the functioning of ecological processes on an
area of rangeland to a standard known as an ecological site description. An ecological
siteis similar to the concept of range site, but a broader list of characteristics are
described. An ecological site as defined by the Task Group on Unity and Concepts
(1995), “isadistinctive kind of land with specific physical characteristics that differs
from other kinds of land in its ability to produce a distinctive kind and amount of
vegetation” . Thisissimilar to the ecosite/ecosite phase concept described by Archibald
and Beckingham (1996) largely applied in the forested portions of the Rocky Mountain,
Foothills and Boreal Forest Natural Regions where forest cover provides avaluable aide
to community classification.

Ecological classification systems are an important tool for resource managers (Archibald
and Beckingham 1996, Willoughby et. al 2003) and they:

* help usto organize what we know about ecosystems,

 provide resource managers with a common language for range resource management
and planning,

« facilitate ecologically based decision making,

* help usto understand and refine resource potentials and carrying capacities over time.

Early grassland studies in the 1940’ s and 1950’ s (Clark et. al 1943, Coupland 1950,
1961) provided a broad and generalized understanding of prairie grassland communities,
but a comprehensive classification of Alberta Grassland Natural Region has never been
completed. An ecological classification system must provide a method for identifying
site potential and to help predict where a particular plant community islikely to occur in
the landscape. In aforest setting, forest canopy provides important evidence of growing
conditions and site potential. In grassland environments, soils information is essential to
predicting the potential natural community, especialy where disturbance history may
limit the resource manager’ s understanding of the ecological status of the current plant
community vs. the potential for the site. In range health assessment, werefer to the
plant community that isan expression of site potential asthereference plant
community (RPC) sincethisisthe community that acts asa standard for
comparison.



With the development of AGRASID (Agricultural Region of Alberta Soil Inventory
Database, ASIC 2001), it is possible to establish site and soil characteristics within an
acceptable degree of accuracy from the AGRASID for landsin the agricultural settlement
area of the province. The soil/range site correlation tables developed by LandWise Inc.
(1998, 2001) provide a crosswalk that allows users to apply information about soils and
other landscape variables to establish range sites. Range site descriptions are used to
predict reference plant communities in the current project.

Grassland plant communities are defined in an ecological classification systemin a
similar fashion to forest communities by grouping vegetation data (from research plots
and range surveys) “into similar functional units that respond to disturbance in asimilar
and predictable manner (Archibald and Beckingham 1996)". An important part of this
classification processisto correlate the plant communities with recognizable range sites
in the prairie landscape. The plant communities presented in this project represent the
first approximation for the soil correlation areas (SCASs) and Natural Subregionsin
guestion and will be further revised and refined when additional vegetation survey data
becomes available.

2.0 Physiography, Climate and Soils of the Foothills Fescue Grassland
2.1 Overview*

The Foothills Fescue Natural Subregion is one of four Natural Subregionsin the
Grassland Natural Region, along with the Dry Mixedgrass, Mixedgrass and Northern
Fescue (Fig. 1). The Foothills Fescue accounts for 1.95 % of the area of Albertaand it
covers 13.45% of the Grassland Natural Region (ASIC, 2001). The boundaries of Natural
Subregions correspond closaly to the boundaries of the Agricultural Regions of Alberta
Soil Information Database (AGRASID) Soil Correlation Areas (SCAS) (ASIC 2001).
The Foothills Fescue Natural Subregion is correlated with SCA 5 in the south (Del
Bonita through Cardston to the Pekisko area), and with SCA6 in the north (Stavely north
to Crossfield and Trochu). We estimate that about 16.8% of the original grassland area
of the Foothills Fescueis still intact, most of whichislocated in SCA 5 (Fig. 2-in
green).

The Foothills Fescue Natural Subregion occurs along the lower and eastern flanks of the
Foothills Geologic Belt. The Foothills Fescue displays a wide range of physiography due
to variation in glaciation and bedrock topography. Elevations in the Foothills Fescue are
much higher than in the other grassland subregions (Achuff 1994), but lower than in the
Foothills Parkland to the west. The Foothills Fescue Natural Subregion includes four
Ecodistricts’ (Fig. 2). From south to north they are: a highland area on the Milk River
Ridge named the Del Bonita Plateau, the Cardston Plain, the Willow Creek Upland,
which occurs at lower to mid elevations on the flanks of the Porcupine Hills, and the

* For adetailed description of physiography, climate and soils of the Grassland Natural Region,
see LandWise Inc. (2003).

® Ecodistricts are based on distinct physiographic and/or geologic patterns. They are distinguished
by similar patterns of relief, geology, geomorphology and genesis of parent material.



Delacour Plain, which isentirely on the plains. Two small isolated occurrences of
Foothills Fescue also occur within the Mixedgrass Natural Subregion between
Mossleigh and Milo (Buffalo Hill Upland), where elevations are higher than on the
surrounding plains (Fig. 2). The Foothills Fescueisalso presented in relation to
adjoining Natural Subregions (Fig. 3).

Fig. 1. Foothills Fescue Natural Subregion in relation to soil correlation areas 5 and 6.
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Figure 1: Foothills Fescue Natural Subregion in Relation to Sail Correlation Areas 5 and 6




Fig. 2. Ecodistrictsin the Foothills Fescue, and the Buffalo Hill Upland areas.
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Fig. 3. Foothills Fescue, and the Buffalo Hill Upland ar eas, and adjoining Natural
Subregionsin SW Alberta.
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The climate in the Foothills Fescue Natural Subregion is characterized by short summers
with warm days and cool nights, and long cold winters, similar to the climate throughout
southern Alberta. However, winter temperatures in the Foothills Fescue Natural
Subregion are moderated by frequent chinook winds, which are strong westerly winds
that occur most frequently in late fall and winter. The adjoining Mixed Grass Natural
Subregion (Table 1), isdrier, warmer in summer and has less intense Chinooks. To the
west the Foothills Parkland is cooler and moister.

Tablel. Key distinguishing features of the Foothills Fescue Natural Subregion
compared with neighboring Natural Subregions.

Natural
Subregion

Dominant Soils

Dominant
Vegetation

General Climate
Compared to Foothills
Fescue

Foothills Fescue

Black Chernozem

Foothills rough

winter climate moderated by

fescue Chinooks, high frequency of
snowfall in late winter and
early spring (Achuff 1994)
Mixed Grass Dark Brown Wheatgrasses | drier, warmer summers, less
Chernozem and spear grasses | intense Chinooks

Foothills Parkland

Black Chernozem

Foothills rough

cooler and moister

(Thick) fescue, shrubs
and aspen forest
Northern Fescue Dark Brown Plains rough colder, more continental, drier
Chernozem and fescue and and fewer Chinooks
Dark Brown Porcupine grass
Solonetz

Central Parkland

Black Chernozem

Plains rough
fescue, shrubs
and aspen forest

colder with significantly fewer
Chinooks

Mean annual precipitation in the Foothills Fescue ranges from about 397 mm at Del
Bonitato 589 mm at Pincher Creek. The Cardston Plain receives more precipitation than
the other three Ecodistricts (Table 2) due to its proximity to the Rocky Mountains and the
higher frequency of snowstormsin late winter and early spring. The Foothills Fescue
overall receives more snowfall in late winter and early spring than does the Northern
Fescue Subregion (SCA4) (Achuff 1994).

Mean daily temperature in the Foothills Fescue ranges from 3.8°C at Whiskey Gap and
High River, to 5.4°C at Cardston (Table 2). Cardston is highly influenced by chinooks, in



addition to experiencing warmer summers than the Milk River Ridge (Del Bonita
Plateau) to the east and the Foothills Fescue north (SCA6). Mean daily temperatures have
risen about 0.5°C between the earlier recording period (1951 to 1980) and the more
recent period (1971 - 2000) (Table 2). The increases at Calgary and High River may at
least partialy reflect the rapidly growing urban area.

A ninety day frost-free period has been considered a diagnostic value for the higher
elevation areas of the Foothills Fescue. The frost-free period for the Milk River Ridge
Upland was reported as less than 90 days by Kjearsgaard et al. (1986), consistent with the
88-day Climate Normal value for Whiskey Gap. It is assumed that the mean daily
temperature and the frost-free period in the Willow Creek Upland is more similar to the
Del Bonita Plateau than to the Cardston Plain, although the only recorded dataiis

precipitation at Claresholm/Meadow Creek, at an elevation of 1052 m.

Table2. Summary of climatic data for selected stationsin the Foothills Fescue

Natural Subregion

Z Precipitation — Potential Evapotranspiration

TEcodistrict _ Station Mean Total Mean % of (P- Effective  Frost-
and Daily precip. (P) precip. as ppt. PE) Growing free
Elevation Temp. (mm) rain (%) from (mm) Degree period
in meters (°C) May to Days (days
Sept. (EGDD > (>0°C)
5°C)
Del Bonita | Del Bonita 4.3 397 76 1390
Plateau
Whiskey 3.8 452 61 1321 88
Gap
Cardston Cardston, 4.8 (5.4) 550 (557) 58 (61) (58) 1543 (1579) 111
Plain 1193
Pincher Y4.1 589 59 (1396) 106
Creek
Town
Willow Claresholm 444 67 61
Creek /Meadow
Upland Creek,
1035
Delacour Cdgary Int. 3.6(4.1) 423 (413) (78) 70 (76) -204 1281 (1431) 113
Plain Airport,
1084
Trochu- 35 419 74 68 (1578)
Equity, 854

YValues without brackets are compiled from Atmospheric Environment Service (1951 — 1980 Normals),

and most are published in Brierley et al. (1991), MacMillan et a. (1987).

*Values in brackets are Canadian Climate Normals for the 1971 — 2000 period (From www.msc-
smec.ec.qgc.ca/climate/climate normals/results

WV alues are published in Walker et al. (1991).



The Foothills Fescue Natural Subregion is dominated by Black Chernozemic soils (Table
3). Parent materials are dominantly glacial till, an unsorted mixture of sand, silt and clay
deposited directly from theice. Glacio-lacustrine deposits are the next most common
where silt and clay have settled from suspension from ice-marginal glacial lakes. Glacia
fluvial (outwash) sediments occur in glacial meltwater channels, in middle and upper
terraces of major creeks and river valleys. These deposits are often composed of greater
than 20% gravel and cobbles, within a coarse matrix of loamy sand and sand, in lenses or
bands. Residual and fluvial-aeolian parent materials have a minor occurrence in the
subregion. Topography is dominantly undulating, but hummocky, inclined, level, rolling
and ridged areas also occur. Drainage is dominantly north to the South Saskatchewan
River drainage, but a drainage divide occurs on the north escarpment of the Milk River
Ridge, and the drainage to the south flows to the Missouri River system.

The level and undulating areas of the Foothills Fescue Natural Subregion are largely
devoted to crop agriculture. Upland areas, including the Willow Creek Upland and the
Del Bonita Plateau, are dominated by native vegetation and are used for livestock
grazing.



2.2 Correlation of Soils and Range Sites

The major soil series and their associated range sites for each Ecodistrict in the Foothills
Fescue Natural Subregion are summarized in Table 3. LandWise Inc. (1998, 2001)
developed soil correlation guidelines to link soils and site to ecological range site types.
A complete listing of ecological range site types can be found in Appendix 9.1.

» Soil correlation guidelinesto range sites for SCA 5 and 6 can be found in Tables 4 and
5 on pages 12 and 13. You can use AGRASID 3.0 or a published soil survey report to
determine the dominant and co-dominant soils for the site you wish to evaluate. Use
the soil series name or three letter name abbreviation to determine range site.

* Range site can also be determined using the range site descriptionsin section 2.3 on
pages 14-17.

» SeeAppendix 9.2 A Concise Guideto Assist Usersof AGRASID
Major Soil Ordersand Great Groupsin the Foothills Fescue Natural Subregion

Black Chernozemic soils dominate in the Foothills Fescue Natural Subregion.
Chernozemic soils are well- to imperfectly-drained soils that have developed under
grassland communities. They are characterized by a dark-coloured surface (A) horizon
that isat least 10 cm thick, resulting from the accumulation of debris and decomposition
of organic matter derived from grasses and forbs. The A horizon of Black Chernozems
has a colour value darker than 3.5 moist and dry. Chromaisusually 1.5 or lessdry. The
soil climate is sub-humid. An important distinction also includes Ah horizon thickness.
In the Foothills Fescue, Ah horizons normally are less than 20 cm in thickness on an
average slope position, and hence, are loosely termed Orthic Black soils. Thick Black
Chernozems predominate in the Foothills Parkland (Table 1) where growing conditions
are cooler and moister.

Regolosolic soils occur to aminor extent. Regosols lack a B horizon greater than 5 cm
and may also be characterized by a shallow A horizon. Regosols are weakly developed
soils for many reasons, which can include development on young geologic materias
(flood plains), or in unstable locations such as steep slopes, active flood plains or
locations prone to wind erosion.

Brunisolic soilsare also of relatively minor extent in the Foothills Fescue Natural
Subregion, but they occur where shallow parent materials overlie sandstone bedrock, or
with weathered sandstone. Brunisolic soilslack a Chernozemic A horizon, and are
usually characterized by an Ah lessthan 5 cm thick. Brunisolic soils represent an
intergrade between Regosolic and Chernozemic soils.

Solonetzic soils contain a high proportion of sodium in the subsoil and they are
characterized by a hardpan layer in the subsoil that is massive and hard when dry, and
impervious and very sticky when wet. They are usually associated with areas of former
saline and sodic groundwater discharge, but they can also occur where sodium rich
bedrock material occurs at or near the soil surface. The limited occurrence of Solonetzic
soilsin the Foothills Fescue Natural Subregion is normally associated with discharge
areas where sodium salts have influenced soil development.

Gleysols are subject to periodic flooding or prolonged wetting, and typically lack oxygen
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during a portion, or most, of the growing season. Gleysols are often nutrient poor due to
denitrification, and because decomposition is hindered by wetness. Gleysols are
representative of seasonal to semi-permanent wetlands.

Table3. Major soilsand associated ecological/range sites, by Ecodistrict or area.

Ecodistrict Major Soil Soil Subgroup Parent Material Ecological/Range Site
or Area Series
Del Bonita | BZR (Beazer) Orthic Black Chernozemic glacial till Loamy (Lo)
Pl ateau,
géif't?;id RFD (Rockford)  Orthic Black Chernozemic gravelly medium Shallow to Gravel
glaciofluvia (SWG)
OKY (Ockey) Orthic Black Chernozemic till veneer over bedrock Thin Breaks (TB)
Del Bonita | DLB (Del Orthic Black Chernozemic loess Loamy (Lo)
Plateau, [ Bonita)
ungé?fi';t]ed HLM (Hillmer)  Orthic Black Chernozemic medium slope-wash fans Loamy (Lo) on higher
elevations; Overflow
(Ov) on lower
elevations
Cardston | CTN (Cardston)  Orthic Black Chernozemic fine glaciolacustrine Clayey (Cy)
Plain
CWY (Cowley) CalcareousBlack Chernozemic  fine glaciolacustrine Limy (Li)
BZR (Beazer) Orthic Black Chernozemic glacial till Loamy (Lo)
NNK Black Solodized Solonetz glacial till Blowouts (BIO)
(Ninastoko)
OKY (Ockey) Orthic Black Chernozemic till veneer over bedrock Thin Breaks (TB)
WiTTow BZR (Beazer) Orthic Black Chernozemic glacial till Loamy (Lo)
Creek
Upland OKY (Ockey) Orthic Black Chernozemic till veneer over bedrock Thin Breaks (TB)
NFK (North Orthic Eutric Brunisolic till veneer over bedrock Thin Breaks (TB)
Fork)
PSO (Parsons) Rego Black Chernozemic glacial till Limy (Li)
ODM (Oldman)  Rego Black Chernozemic coarse glaciofluvial Limy (Li)
Buffalo HIT [ ADY Orthic Black Chernozemic glacial till Loamy (Lo)
Upland (Academy)
Dé!ac_our ADY Orthic Black Chernozemic glacial till Loamy (Lo)
Plain (Academy)
RKV Orthic Black Chernozemic medium glaciolacustrine Loamy (Lo)
(Rockyview) veneer over till
DEL (Delacour)  Orthic Black Chernozemic glacial till Loamy (Lo)
MDP Orthic Black Chernozemic moderately coarse Sandy (Sy)
(Midnapore) glaciofluvial
ARE (Ardenode) Orthic Black Chernozemic very coarse fluvia/eolian Sand (Sa) and Choppy
Sandhills (CS)
LTA (Lyalta) Orthic Black Chernozemic medium glaciolacustrine Loamy (Lo)
blanket
KYN (Kathyrn)  Saline Gleyed Black medium glaciofluvial Saline Lowland (SL)
Chernozemic veneer over till
KEO (Keoma) Gleyed Black Solodized moderately-fine Blowouts (BIO)
Solonetz laciofluvial veneer over till
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Table4. Sail correlation with ecological range sitesin SCA 5, Black Soil Zone, SW
Alberta, Foothills Fescue Natural Subregion.

Productivity
Rating

Ecological/Range Soil or Landscape

Site

Description

More herbage due
to superior soil
moisture

Overflow (Ov)

Fan, apron, channeled or
concave (non-saline)
landscapes

Subirrigated (Sb)

Gleyed; imperfectly drained
(CSSC 1998)

Wetlands (WL)

Gleysols; poorly drained
(CSSC 1998)

Normal vegetation
response

Clayey (Cy)

Fine (FI) or very fine (VF)
textures (refer to Fig. 4)

Loamy (Lo)

Medium (ME) or moderately
fine (MF) textures (refer Fig.
4)

Sandy (Sy)

Moderately coarse (MC); or
very coarse (VC) veneer over
medium (ME) textures (refer
to Fig. 4)

Limited by
moisture (or soluble
salts adversely
affecting plant
growth)

Badlands (BdL)

Bedrock exposures >10%,
and bedrock generally <1m
deep; AGRASID landscape
modelsinclude 14, 14m, and
|5

Blowouts (BIO)

Dominant or co-dominant
s0ils in the Solonetzic order
(CSSC 1998)

PGN, MAM

Choppy Sandhills
(C9

Duned landscape models;
very coarse (VC) textures
(refer to Fig. 4)

Gravels at the surface or <30

Gravel (Gr) cm from the surface RND
Calcareous or Rego

Limy (Li) subgroups; or eroded phases gI\EAI/?Y:(VI\\/I/gLNéaODM , PSO,
(CSSC 1998) 1

SdlineLowlands | Saline discharge; salt- ZNA

(SL) enriched
Very coarse (VC) and not

Sands (S9) duned (CSSC 1998)

Shallow to Gravel
(SwG)

veneer (30 — 100 cm) over
gravels

“Soil Series

HLM, LVY, SND

JAT, ZGW

CTN, PNR, SND, CWY
BUL, BZR, DLB, HLM,
ODM, OWD, RFD, SAK,
SOF

KNT, LVY

CGE, KGT, NNK, OXY,
BFT, RFD I

Thin Breaks (TB)

Bedrock generally, 1 - 5m;
bedrock exposures <10%

MKN, NFK, OKY, OWD,
OXY

ZFor a complete description of soil series attributes please refer to the Soil Names filein AGRASID 3.0
(www.agric.gov.ab.calasic). Y aa indicates soil seriesthat occur mainly in abordering SCA, with only a
small areain this SCA. Note: Soil series codesin bold occur in more than one ecological/range site.
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Table5. Sail correlation with range sitesin SCA 6, Black Soil Zone of SW Alberta,
Foothills Fescue Natural Subregion.

Productivity
Rating

Ecological/Range
Site

Soil or Landscape Description

“Soil Series

More herbage due
to superior soil
moisture

Overflow (Ov)

Fan, apron, channeled or
concave (non-saline) landscapes

KEO

Subirrigated (Sb)

Gleyed; imperfectly drained
(CSSC 1998)

KEO, KYN

Wetlands (WL)

Gleysols; poorly drained (CSSC
1998)

DWT, IND, ZGW

Normal
vegetation
response

Clayey (Cy)

Fine (FI) or very fine (VF)
textures (Refer to Fig. 4)

THH, TWG

Loamy (Lo)

Medium (ME) or moderately
fine (MF) textures (Refer to Fig.
4)

ADY, DEL, LTA, RKV,

YSAKaa

Sandy (Sy)

Moderately coarse (MC); or
very coarse (VC) veneer over
medium (ME) textures (Refer to
Fig. 4)

HPV, MDP

Limited by
moisture (or
soluble salts
adversely
affecting plant
growth)

Badlands (BdL)

Bedrock exposures >10%, and
generally <1m deep; AGRASID
landscape models include 14,
[4m and 15

Blowouts (BIO)

Dominant or co-dominant soils
in the Solonetzic order (CSSC
1998)

BED, KEO

Choppy Sandhills
(C9

Duned landscape models; very
coarse textures (VC) (Refer to
Fig. 4)

ARE

Gravel (Gr)

Gravels at the surface or <30
cm from the surface

BOV

Limy (Li)

Calcareous or Rego subgroups,
or eroded phases (CSSC 1998)

EBO, HIW, HPV,
"NSKaa, ZER

Saline Lowlands
(SL)

Saline discharge; salt-enriched

BZC, GAY, KYN, ZNA

Very coarse (VC) and not duned

Sands (Sa) (CSSC 1998) ARE, HIW
Shallow to Gravel | veneer (30 — 100 cm) over RSB

(SwG) gravels

Thin Bresks (TB) | Bedrock generally, 1-5m; YHFDaa

bedrock exposures <10%

ZFor a complete description of soil series attributes please refer to the Soil Names filein AGRASID 3.0
(www.agric.gov.ab.calasic).
¥ aa: indicates soil seriesthat occur mainly in abordering SCA, with only asmall areain this SCA.
Note: Soil series codes in bold occur in more than one ecological/range site.
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2.3 Guidelines for Determining Range Sites
Ecological Range Sitesin the Foothills Fescue Natural Subregion

Ecological/range sitesin the following guidelines are divided into three groups based on
their main defining feature of landscape, soil or texture.

Group 1 Ecological Range Sites Defined M ainly by L andscape

Badlands/Bedrock (BdL):

Appliesto al inclined to steeply sloping landscapes with greater than 10% bedrock
exposures of softrock or hardrock. Slopes generally range from 15% to 60% (in isolated
cases 7% to 100%). Includes 14m, 14h and 15 landscape models from AGRASID 3.0.

Overflow (Ov):

Applies to non-saline Chernozemic (soilswith A, B and C horizons) and/or Regosolic
soils (soils that lack a B horizon >5 cm thick, and may lack an A horizon) on landscapes
that are low-relief inclinesin valley or basinal settings. Overflow sites are usually fan or
apron deposits, where upslope streams enter lowland areas and experience a marked
decrease in gradient. Slopes generally range from 2% to 9% (in isolated cases from 0.5%
to 15%). Overflow occurs only on lower slope positions or adjacent to stream(s), and the
percentage of eligible overflow ranges from 10% to 50% per SLM (specific rules within
each SCA). Overflow includes 13l and 14l landscape models from AGRASID 3.0, and
also appliesto the soil series Hillmer (HLM) and Shandor (SND) in SCAS.

Riparian (Ri):

Appliesto al stream channels and flood plains. Includes FP1, FP2, FP3, SC1-I, SC1-h,
SC2, SC3 and SC4 landscape models from AGRASID 3.0. Trueriparian areas only
include the valley floor (from bottom of bank to bottom of bank on the other side of the

valley).

Thin Breaks (TB):

Appliesto: 1) all steeply-sloping landscapes with less than 10% bedrock exposures; 2) to
largely vegetated areas with bedrock at or near (within 5 m of) the surface; 3) the soil
series Mokowan (MKN), North Fork (NFK), Ockey (OKY), Owendale (OWD) and
Oxley (OXY).
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Group 2. Ecological/Range Sites Defined Mainly by Soil Features

Blowouts (BIO):

Appliesto all SLMswhere soils from the Solonetzic order are dominant (>50%) or
co-dominant (30 to 50%). Solonetzic soils have an impervious hardpan layer (Bnt
horizon) in the subsoil that is caused by excess sodium (Nat+). The land surfaceis
frequently characterized by eroded pits. Appliesto the soil series Crowlodge (CGE),
Klemengurt (KGT), Ninastoko (NNK), Piegan (PGN), Mami (MAM), Beddington (BED)
and Keoma (KEO), and also applies to undifferentiated Solonetz (ZSZ).

Limy (Li):

Appliesto all immature or eroded soils with free lime (calcium carbonates) at the soil
surface or in the B horizon. Free limeis detected by effervescence when soil is treated
with 10% hydrochloric acid (HCI). Limy soilsinclude Rego or Calcareous
Chernozemics, eroded phases, and subgroups from the Regosolic order if they are
calcareous. Appliesto the soil series Cowley (CWY), Mokowan (MKN), Oldman
(ODM), Parsons (PSO), Elbow (EBO), Highwood (HIW) and Happy Valey (HPV).

Sub-irrigated (Sb):

Appliesto all Gleyed, non-saline, medium to very coarse textured soils. Gleyed soils
occur where the water table occurs near the soil surface, but does not often occur above
the soil surface. Gleyed subgroups have faint to distinct mottles within 50 cm, or
prominent mottles between 50 and 100 cm.

Saline Lowland (SL):

Appliesto all salt-enriched sails, including Saline phase Chernozemic, Saline phase
Regosolic, and Saline phase Gleysolic soils. Saline phase soils have an electrical
conductivity greater than 4.0 dS/m, which retards most plant growth. Applies to the soil
series Balzac (BZC), Gayford (GAY), and Kathyrn (K'Y N), and also applies to
undifferentiated saline soils (ZNA).

Wetlands (WL):

Appliesto all non-saline or weakly-saline of the Gleysolic and Organic orders. Gleysolic
soils occur in seasonal to semi-permanent wetlands. They are typified by dull colours or
prominent mottles with 50 cm due to prolonged periods of intermittent or continuous
saturation, and the lack of oxygen in the soil. Organic soils are dominated by the
accumulation of decomposing peat material derived mainly from sedges and reeds.
Appliesto the Gleysolic soil series Joanto (JAT), Dewinton (DWT), and Indus (IND),
and also applies to undifferentiated wet soils (ZGW).
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Group 3 Ecological/Range Sites Defined Mainly by Textural Groupings

Soils are made up of varying components of sand, silt and clay, with the sum of the three
equal to 100% (Fig. 4, the soil textural triangle). Soils may aso include particles larger
than 2.0 mm, or coarse fragments (Table 6).

Table 6. Definition of soil particle sizes.

Category Particle Diameter (mm)
Components of soil clay <0.002
texture silt 0.002 to 0.05
sand 0.05to0 2
Coarse fragments gravel 2t0 75
cobbles 75 to 250
stones 250 to 600
boulders >600 I

Clayey (Cy):

Appliesto all non-saline and non-gleyed Chernozemic soils (soilswith A, B and C
horizons), and non-saline and non-gleyed Regosolic soils (soils that lack a B horizon >5
cm, and may lack an A horizon) with soil texturesin the fine or very fine (E.g., clay and
silty clay) textural subgroups (>40% clay, Fig. 4). Applies to the soil series Cardston
(CTN), Pincher (PNR), Shandor (SND), Three Hills (THH), and Twining (TWG).

Loamy (Lo):

Appliesto al non-saline and non-gleyed Chernozemic soils (soilswith A, B and C
horizons), and non-saline and non-gleyed Regosolic soils (soils that lack a B horizon >5
cm, and may lack an A horizon) with soil textures in the medium and moderately fine
textural subgroups (E.qg., loam and clay loam, Fig. 4). Appliesto the soil series
Academy (ADY), Bullhorn (BUL), Beazer (BZR), Delacour (DEL ), Del Bonita (DLB),
Hillmer (HLM), Lyata (LTA), Rockyview (RKV), Sakalo (SAK), and Standoff (SOF).

Sandy (Sy):

Appliesto all non-saline and non-gleyed Chernozemic soils (soilswith A, B and C
horizons), and non-saline and non-gleyed Regosolic soils (soils that lack a B horizon >5
cm, and may lack an A horizon) with soil texturesin the moderately coarse (sandy |oam)
textural subgroup (Fig. 4). Appliesto the soil series Knight (KNT), Lonely Valley
(LVY), and Midnapore (MDP).

Sands (Sa):
Appliesto all non-saline and non-gleyed Chernozemic soils (soilswith A, B and C

horizons), and non-saline and non-gleyed Regosolic soils (soils that lack a B horizon >5
cm, and may lack an A horizon) with soil texturesin the very coarse (loamy sand)
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textural subgroup (Fig. 4). Sa does not apply to duned landscapes. Appliesto the soil
series Ardenode (ARE) and Highwood (HIW).

Choppy Sandhills (CS):

Appliesto all non-saline and non-gleyed Chernozemic soils (soilswith A, B and C
horizons), and non-saline and non-gleyed Regosolic soils (soils that lack a B horizon >5
cm, and may lack an A horizon) with soil texturesin the very coarse (loamy sand)
textural subgroup. CS appliesto soilsthat occur on duned landscapes, including DI 1,
D1m, D1h, D2I, D2m and D2h in AGRASID 3.0. Appliesto the soil series Ardenode
(ARE).

Gravd (Gr):

Appliesto any soil with less than 20 cm of a surface mantle of any textural class over
very gravelly or very cobbly (>50% gravel or cobbles) material. Appliesto the Rinard
(RND) and Bow Valley (BOV) soil series.

Shallow to Gravel (SWG):

Appliesto any soil with 20 to 50 cm of a surface mantle of any textural class overlying
gravelly or very gravelly or cobbly to very cobbly (>20% gravel or cobbles) material.
Appliesto the Blackfoot (BFT), Rockford (RFD) and Rosebud (RSB) soil series.

Fig. 4. Soil texturesand their relationship to ecological/range sites.
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3.0 Review of Grazing Research in the Foothills Fescue Prairie
Why is plant community important?

Ranchers and range resource managers generally strive to maintain plant communities at
or near the climax or potential natural community (PNC) stage because they provide
higher levels of ecological functioning. Healthy range plant communities are said to
perform important ecological functions and to provide a broader suite of goods and
services than lower seral stages. A rich history of grazing research has been undertaken
in the Foothills Fescue grassland and continues at Stavely, the Agriculture and Agri-
Food Canada research substation, which was established in 1948. The original studies
were undertaken to understand carrying capacity. Much of this research considers the
character and response of the rough fescue grassland to a spectrum of grazing intensities
that have either maintained or transformed the plant community and soils. The highlights
of thisresearch are reviewed below. The major functions of intact rough fescue
grasslands are summarized in Table 7. These special attributes help us to understand
why rough fescue in now Alberta s provincial grass.

Long-Term Stocking Rates Study

One of the principal long-term studies compared the effects of four stocking rates over a
35 year period (Johnston 1962, Johnston et al. 1971, Willms et a. 1985, Dormaar and
Willms 1990): light, 2.0 acres per Animal Unit Month (ac/AUM); moder ate, 1.5
ac./AUM; heavy, 1.0 ac/AUM; and very heavy, 0.5 ac/AUM. Theinitial impact was
to replace the deep-rooted and productive rough fescue with shorter and shallow-rooted
species including Parry’ s oatgrass and Idaho fescue. With very heavy grazing, the plant
community was further modified to dominance by Parry oatgrass but included many
weedy species such as common dandelion, sedges and pussytoes. Rough fescue was
largely eliminated from the stand after five years of heavy grazing and the lowest level of
range condition was recorded after 13 years of very heavy stocking (Willms et al. 1985).
Forage production declined by 50% from a stable average of 1780 |b./ac. and became far
more variable and more dependent on current precipitation (Willms et al. 1985).
Stocking at 1.5 ac/AUM was judged as the best of the four rates to sustain the plant
community.

Grazing Impactson Soilsand Water shed Function

The soil responses to very heavy stocking followed those of the vegetation, i.e., the
character of the soil was modified to that of adrier climatic region (Johnston 1962,
Willms et a. 1985). With changes in the vegetation there was a corresponding decline in
soil organic matter, loss of soil structure, increased surface sealing and reduced
infiltration rates (Johnston 1962, Johnston et al. 1971, Naeth et al. 1990). With reduced
levels of surface residue in the form of carryover, increased evaporation and reduced
snow catch were likely consequences (Dormaar and Willms 1990). The net effect was
less soil water to support plant growth.

Grassland plant cover normally prevents soil erosion, regardless of stocking rates. Naeth
et a. (1990) reported the decline in water infiltration rates with heavy stocking rates due
to excess removal of plant cover and soil compaction. As grazing intensity increased,
water intake and water holding capacity declined. The consequence was more runoff.
Once athreshold value of 10 to 15% soil exposure was exceeded, soil erosion processes
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increased such that they contributed to loss of more than 5 cm of Ah horizon under the
heavy grazing treatment. In arelated study, measurable declinesin soil quality could be
detected on fescue grassland (Dormaar et al. 1989) in aslittle as five years at high rates
of forage utilization (80%).

In very recent studies at Stavely (Chanasyk et al. 2002, Manfumo et al. 2002), runoff
rates were higher on heavy to very heavily grazed fescue grassland during larger
summer storm events and during spring runoff from snow melt.

Plant Community Weathering L osses

Rough fescue is considered a“hard” grass. A well developed sclerenchymatous layer in
the leaves and the characteristic of leaf rolling permit a high curability and hence
improves the grass' s value for dormant season grazing. Willms et al. (1996) reported
that plant community and growing conditions had a strong influence on dry matter losses
in the fescue prairie. Weathering, trampling and herbivory (insects and mammals) may
limit the amount of forage available for livestock to graze. In athree year study at
Stavely, average losses for arough fescue community 24%. Weathering losses
increased dramatically to 43% in the Parry Oatgrass - Kentucky Bluegrass community
and to 56% the Kentucky bluegrass - low sedge type. Theterm “soft grass’ is applied to
this latter community due to the higher weathering potential.  The key management
implications are that overgrazing diminishes the value of fescue prairie for winter grazing
and weathering losses must be factored in when setting forage utilization levels.

Winter Grazing

The Foothills Fescue prairie is renowned for its adaptation to provide winter forage for

livestock and wildlife specieslike elk. Fescue grasslands can be readily damaged by

heavy grazing pressure in summer but are very tolerant of winter grazing (Willms et al

1998). Historically, fescue prairie supported populations of wintering bison. Long term

ranching practice and research at Stavely have confirmed winter grazing of rough fescue

as an economical and sustainable practice (Willms et al. 1993) although it must be
stressed that rough fescue must be present as a significant part of the pasture composition
since it will provide most of the winter forage when snow is present. A number of
efficiencies are gained with winter use. One common misconception is that winter
grazing is advantageous because heavy utilization of forage is possible because plants are
dormant. Research shows that other reasons likely explain the adaptation to winter
grazing:

* In clipping studies of rough fescue, highest herbage yields were provided by asingle
harvest during dormancy. Multiple harvests and clipping during the growing season
provided lower herbage yields (Willms and Fraser 1992).

* Livestock will tend to graze rough fescue more uniformly during winter given its
availability through the snow and its erect and available structure.

The long-term stocking rate studies at Stavely showed that in the moderate grazing
treatment, under season-long grazing (the rate that generally maintained range condition),
forage utilization averaged only 30 to 40% (Willms, personal communication). Inthe
winter grazing studies (Willms et a, 1993), forage use averaged less than 50%.

Though fescue prairie soils have the highest moisture regime of any other plant
community in the Grassland Natural Region, litter residue must still be provided. Litter
enhances forage production by improving moisture infiltration, reducing soil temperature
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and reduced evapo-transpiration. Without adequate litter or mulch, forage yields will
likely be reduced by about one third during dry years (Willms 1995). Heavy grazing of
winter range will have a“drying out” effect on fescue prairie. Yieldswill be lower in dry
years and more unstable. This drying effect from heavy use of winter range is borne out
by much anecdotal evidence from rancher experience. Heavy grazing of rough fescue
plants also results in moretillers per plant but shorter leaves (Willms and Fraser 1992).
This may make rough fescue forage less available depending on snow conditions.
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Table 7. Functions and attributes of healthy rough fescue plant communities.

Functions and Why are healthy plant communitiesimportant?
Characteristics of Rough Impact of excessive disturbance on values and functions.

Fescue Plant Communities

Forage Productivity « forage production is highest from the rough fescue-dominated communitiesin
the black soil zone

forage yield potential declines with species shiftsto Parry’s oatgrass and
Kentucky bluegrass - sedge

Forage Quality and forage quality in rough fescue may be similar to many other graminoids in the
Availability community during spring and summer, but rough fescue cures better and is
more available through the snow during dormancy

Risk given deep rooting
as species shift to lower seral communities, forage yields fluctuate more and are
more dependent on current precipitation conditions

Managerial Efficiency and high curability of rough fescue permits winter grazing, reducing wintering costs
Flexibility and making grazing options more flexible for the producer

lower successional communities are subject to greater forage weathering losses
and declines in forage quality and are unsuitable for winter grazing

Ranch Maintenance Costs as rough fescue canopy cover declines, other more grazing resistant species
increase; at heavy to very heavy rates weed invasion will increase resulting in

higher maintenance costs for weed control

Site Stability and Soil rough fescue communities normally have little exposed soil and are stable; soil
Maintenance loss increases as soil exposure exceeds about 10 to 15%
5to 7 cm of topsoil may be lost after 40 years of very heavy grazing pressure

Moisture Retention and rough fescue communities produce substantial litter that servesto conserve
Water shed Function scarce moisture, enhance moisture infiltration and retention

heavy grazing pressure increases soil compaction and reduces infiltration into
the soil; runoff increases accompanied by an increasein soil erosion

Plant Community Structure late seral communities feature tall bunchgrass structure

plant community structure declines towards lower seral communities

Wildlife Habitat Values

rough fescue provides quality winter forage for elk and high cover values for a
wide variety of wildlife species

Production Stability and forage yields tend to be very stable in rough fescue-dominated communities ‘

Vulnerability to healthy range will resist change caused by grasshoppers; forage supply is more
Grasshopper Impacts and abundant and rough fescue provides poor egg laying sites

Soil Insect Abundance abundance and diversity of soil arthropods (mites) was greater in the more
productive rough fescue communities

Biodiver sity M aintenance

highest species richness at light to moderate levels of grazing

ungrazed rough fescue has simpler species composition with litter build up and
heavy to very heavy grazing leads to species impoverishment

 with heavy grazing pressure, invasion by agronomic species leads to serious
decline in plant species diversity
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4.0 Previous Plant Community Studies
4.1 Native Plant Communities

A seminal monograph on the rough fescue association istitled The Fescue Grassland in
Alberta (Moss and Campbell, 1947) and some of the highlights are summarized below.
The original fescue grassland association, was considered to occupy any landscapes with
Black Chernozemic features and most of the organic accumulation in these soils was
attributed to a single species. rough fescue. The zone was considered to be much larger
than its current extent due to fire control which accompanied European settlement
permitting forest expansion and modification of grassland soils due to forest soil genesis
processes.

In most areas of the rough fescue association, the bunchgrass may grow to the exclusion
of other species under light grazing impact. 1n southwestern Alberta, Parry oatgrass may
replace rough fescue as grazing pressure increases and may also form an edaphic climax
on some sites. Moss and Campbell noted, though rough fescue normally dominates in
climax communities, that Parry Oatgrass may be locally dominant on shallow soils of
rocky and gravelly slopes and sites that are windblown. They also correlated this
phenomena with the area between Waterton and the southern Porcupine Hills. Moss and
Campbell felt that rough fescue prairie was the true climax prairie of the foothills region
and was not heavily impacted by bison like many areas of the Mixedgrass prairie
(Coupland 1961). It could be that the role of dormant season grazing was not understood
as the key to the maintenance of rough fescue communities. Thisis also the most likely
regime under which bison also used the prairie (Epp 1992).

Moss and Campbell also described important ecological gradientsto other natural
regions. In the southwest of Alberta’ s Foothills Fescue, species associated with the
Palouse prairie (Central Washington) to the west and southwest were recognized
including Idaho fescue, Columbian needle grass, bluebunch wheatgrass and a number of
forbs including sticky geranium and balsam root. Along the eastern and southern extent
of the fescue association, a number of needle grass species were recognized as co-
dominant.

Coupland described the fescue association of the Cypress Hills as an important outlier of
fescue association (Coupland 1961). He further described the communities that adjoin the
black soil zone in the mixed prairie where rough fescue is less competitive, where
western porcupine grass is a key subdominant and where ground cover from little club
moss is much more significant than in the black soil zone.

Looman (1982) and Hills et a. (1995) defined three rough fescue zones in Alberta: 1) the
largest of the three in east-central Albertais dominated by plains rough fescue (Festuca
hallii); 2) in the southwest and on the top of the Cypress Hills bench, is dominated by
foothills rough fescue (Festuca campestris); and 3) extends north of 50 degrees N, in the
foothills and mountains of north-central Alberta and is dominated by northern rough
fescue (Festuca altiaca) .

Rough Fescue - Idaho Fescue is a major community type extending from Montanainto
southwestern Alberta (Mueggler and Stewart, 1980). In Montana, this type occupies sites
more mesic in character than Rough Fescue - Bluebunch Wheatgrass, another Palouse
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prairie type of British Columbia and the Northwestern US. Range sites for thistype are
mostly loamy with awide variety of slopes but generally less than 30%.

Rough fescue dominated communities have been classified for the Upper Foothills,

subal pine and Montane Subregions of southwestern Alberta ( Willoughby (1999, 2001)
and Willoughby et al. (2003). In these three natural subregions Willoughby describes 35
rough fescue dominated communities. The majority are grassland communities, four are
shrub types and five involve forest succession. About two thirds of the communities
were either late-seral in character or representative of grazing succession. About 10 of
35 communities have been modified by grazing and other disturbances to include a
significant component of non-native species like Kentucky bluegrass. One of the key
plant communities relative to this study is the Rough Fescue - Idaho Fescue - Parry
Oatgrass community (Willoughby et al., 2003). Like Moss and Campbell (1947), this
community is considered amodal community broadly representative of Black
Chernozemic soils at 1300 to 1900 m elevation. Inthe Montane, Willoughby et al.
(2003) have consider Idaho Fescue-Parry Oatgrass - Rough Fescue to be an edaphic
climax community found generally upsiope of the rough fescue type described above.

4.2 Modified Plant Communities

A number of agronomic grasses may invade Foothills Fescue grassland, especially with
excessive disturbance from activities like road construction, overgrazing, oil and gas
development, logging and recreational activities. For example, Kentucky bluegrass, a
native of Europe and northern Asia, has been considered an invasive non-native species
in much of North America

Indiansreferred to it as“ white man’ s foot grass” ; they believed that, wherever the
white man trod, this grasslater grew as enduring markers of hisfootprints. The
invasion and expansion of Kentucky bluegrass were so marked and rapid that early
Kentucky pioneers .....wrote about the abundance of grass meadows similar to
those of Europe. At present most authorities agree that Kentucky bluegrass, like
timothy and other cultivated grasses, was introduced into the country from the Old
World, whereit is native...(USDA 1988)

Invasion of Alberta grassland communities by agronomic grasses is most apparent in the
black soils of the foothills and parkland. Moisture availability will strongly influence the
competitiveness of these species as they move into native plant communities. Table 8
shows the frequency of agronomic speciesin the Foothills Fescue Grassland vs. Foothills
Fescue Parkland vegetation based on the plot data that has been evaluated in this report.
In the Foothills Fescue, 68% of plots sampled contained Kentucky bluegrass, with 36%
containing Timothy and 7% containing awnless brome. In the Foothills Parkland,
Kentucky bluegrass had a similar frequency of occurrencein plots, but Timothy and
awnless brome were two and three times more frequent in the moister growing
environment of the foothills parkland.
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Table 8. Percent of plotswith Kentucky bluegrass, Timothy or awnless brome grassin
two natural subregions.

Natural Subregion Kentucky bluegrass Timothy Awnless Brome
n=sample plots
Foothills Fescue 68 36 7
n=487
Foothills Parkland 75 73 21
n=410

Once invaded by non-native species, the potential for recovery to a native community
seems quite limited based on current knowledge. Willoughby (1997) found that some
rangeland reference area sites which were protected from grazing before Kentucky
bluegrass became established recovered to Rough Fescue-l1daho Fescue-Parry Oatgrassin
20-30 years. In contrast sites that had significant Kentucky bluegrass invasion recovered
to a Rough Fescue-Kentucky Bluegrass-dominated community over the same time period
instead. Brown (1997) attempted to reduce the cover and competitiveness of awnless
brome and Kentucky bluegrass on a project site near Calgary with repeated fire and
mowing treatments but was met with poor results. At Stavely, a6 year regime of annual
cropping with glyphosate applied in the first year failed to eliminate agronomic grasses
like Kentucky bluegrass from plot sites adjoining native grassland (Willms, personal
comm.).
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5.0 Classification Methods
5.1 Plant Community Classification Methods

Datafor thisanaysis consisted mostly of range survey and rangeland reference area data
collected by Alberta Sustainable Resource Development from 1986 until present. A total
of 487 vegetation inventory forms were analyzed. All data records were reviewed for
compl eteness, species seven letter codes were assigned along with aunique identifier
number for each transect. The data were then entered into the Prairie Data Base
(Rangeland Management Branch, Alberta Sustainable Resource Development). The data
base calculates mean values for species composition, total vegetation, moss/lichen and
bare soil cover.

The results of vegetation transect queries were extracted from the Prairie Data Base and
formatted for analysisin atwo dimensional matrix inthe *.wk1 format that PC-ORD
requires. Ordination and classification studies were carried out on the data sets using PC-
ORD (MJM Software, Gleneden Beach, Oregon). The corresponding land data including
soils and site information were sorted into a corresponding land data matrix.

In order to establish major plant community types, ordination and classification
interpretations were devel oped by using two statistical procedures (Willoughby 1997):
a) De-trended Correspondence Analysis was applied (Gauch 1982). This procedure
compares similarity and dissimilarity among sites. Plotting of the ordination scoresin
three dimensional “species space” allows viewing of site and species distributions and
facilitates grouping of sites by community types.

b) A cluster analysis procedure was employed as an aternate grouping technique to
compare and contrast with the results of the DCA procedure. Ward's method of cluster
analysis was the most easily interpreted from the six or more procedures that might be
chosen.

Plant community type summaries were generated in Quattro 9 by averaging plant species
composition, range in composition and percent constancy of occurrence among groups of
vegetation inventory plots considered to form a unique plant community type.
Environmental data were subsequently sorted into the same plant community groups as
described above for further analysis and correlation with plant community groupings.
Total vegetation canopy cover, moss/lichen and bare soil estimates were also calculated
for the plant community type groupings of vegetation inventory plots. The resulting plant
community descriptions are reported in one page summaries similar to those used by
Willoughby et a. (2003).

Ecologically sustainable stocking rates (ESSR) values are suggested for each plant
community. These values reflect the maximum number of livestock (e.g.Animal Unit
Months (AUM)/acre) that can be supported by the plant community given inherent
biophysical constraints and the ecological goal of sustainable health and proper
functioning of the plant community. When the ESSR is multiplied by the area (e.g. acres)
of aplant community polygon the result is termed ecologically sustainable carrying
capacity (ESCC), and is expressed as AUMSs. At times, the ESCC must be adjusted for
management factors (e.g. reduced livestock distribution), management goals (e.g.
improve rangeland health, multiple use and values, etc.), drought conditions, and other
natural phenomena impacting the site (e.g. forage quality, fire, pests, etc.). This
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adjusted/reduced value is the ecologically sustainable grazing capacity (ESGC). The
ESGC values are not provided in the plant community guide because the necessary
adjustments are determined by the rangeland resource manager.

Suggested ESSR values may be determined from a combination of forage yield clipping
studies, long-term rangeland reference area data, estimated production and historical
grazing experience. In order to sustain ecological health and function of the plant
community, the ESSR was based on historical grazing rates where the information was
available, and on forage yield data when historic grazing records were not available. A
number of assumptions underlie the development of ESSRs:

» Ecologically sustainable forage utilization levels are set between 25 % to 50% total
herbage production for grassland plant community types and the forage requirements
of one animal unit (i.e. 455 kg of dry matter per month).

» Theremaining biomass production (carry over), is allocated for the maintenance of
ecological functions (e.g. nutrient cycling, viable diverse plant communities,
hydrological function, and soil protection, etc.) and plant community services (forage
production, habitat maintenance, etc.).

» Theadlocation of biomass production in this manner is well established and supported
by the scientific community, and the amount required varies with Natural Subregion
(Holechek et al. 1995).

In this study, the historical grazing records and forage productivity data were correlated
in establishing ecologically sustainable stocking rate (ESSR) value through the following
steps:

* A ranking was made of major reference plant communities by ecological range site,
based on productivity data where available from rangeland reference areas.

» Existing ESSR estimates were correl ated with the appropriate range sites from Wroe
et al. 1988.

* New carrying capacity data were summarized from grazing records on file for selected
grazing dispositions that typify a particular plant community.

* A review team of experienced field staff then reviewed the suggested carrying
capacity values and modified carrying capacity estimates where appropriate.

* Inthe absence of grazing records, and especially with minor plant community types
that normally have a small area of occurrence on the landscape, forage yield data or
forage yield estimates were applied to derive an ESSR.

6.0 Resultsand Discussion

The analysis evaluated 487 vegetation plots and distinguished 30 plant communities of
which 20 were native grassland types, four were modified grasslands and six were shrub
types. The reference plant communities, their corresponding successional communities
and modified communities are summarized in Table 9. Ecologically Sustainable
Stocking Rate values and ranges are provided in Table 10. Each of the 28 plant
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communities is summarized on pages 31- 62. A total of 60 unclassified vegetation plots
are summarized in Table 21 of Appendix 9.3. Owing to small sample size or
unacceptable variability in the ordination Eigen values, the plots were not designated as
plant communities in this approximation. As additional data become available, these
unclassified plots will be reconsidered in future refinements of this guide.

Reference plant communities and associated successional communities were defined for
seven ecological range sites including wetland/subirrigated, four loamy types,
gravel/shallow to gravel and thin breaks. The most significant of these are the three
loamy types designated asloamy 1, 2 and 3 (Table 9).

» TheLoamy 1 plant community (FFA5) Rough Fescue - Parry Oatgrass, represents the
moistest of upland loamy sites and is most common in the Willow Creek Upland.
Historically, this type was likely extensive in the Delacour Plain, where only small
remnant parcels of native grassland remain today. FFAS isrecognized by the
presence of Parry oatgrass which may occur with or without Idaho fescue as a co-
subdominant.

* Loamy 2 (FFA2) Rough Fescue - Idaho Fescue, tends to occur in more southerly
portions of the Willow Creek Upland and south to the US border. Thistype seemsto
define a north-south moisture gradient, with Parry oatgrass dropping out of the stand
in the southern Porcupine Hills and Oldman river drainage in the Cardston Plain.

* Loamy 3 (FFA1) isadry loamy range sites and is found along the eastern boundary
with the Mixedgrass Natural Subregion and the Milk River Ridge. The presence of
Western wheatgrass signal s the transition to the drier Mixedgrass prairie that adjoins
the Foothills Fescue to the east.

» Loamy 4 isatransition plant community (FFA24) to the Mixedgrass and is the driest
of the loamy types.

Gravel/shallow to gravel range sites are common in the Pekisko and Oldman drainages.
Limy range sites are commonly found in the Cardston Plain and the Del Bonita Upland.
While plant communities closely resemble a number of loamy types, subtle differencein
subdominant species are evident and productivity for these sitesis considerably lower
than on loamy sites.

Successional community types, where defined, are listed for each reference plant
community in column three of the Table 9 and are ordered in descending successional
ranking. Plant species changes for each plant community are described in the summary
pages for each plant community. A significant feature of plant community changes, as
disturbance increases, is the increase in non-native species like Kentucky bluegrass.
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Table9. Plant communitieslisted by ecological range site within the Foothills Fescue grassland.

Ecological Range Site

Range Plant Community
(Reference Plant Community)

Successional Community Types

M odified Plant Communities

Beaked Willow/Tufted Hair Grass
(Wetland and Subirrigated)

FFC2 Beaked Willow/Sedge -
Tufted Hair Grass

FFA15 Sedge-Kentucky Bluegrass-
Tufted Hairgrass

FFC3 Beaked Willow/Kentucky
Bluegrass — Tufted Hairgrass

FFC1 Common Wild Rose/K entucky
Bluegrass — Dandelion

Foothills Rough Fescue
(Loamy 1)

FFAS5 Rough Fescue — Parry
Oatgrass

FFAG Parry Oatgrass - Rough
Fescue

FFA19 Kentucky Bluegrass - Rough
Fescue

FFB1 Kentucky Bluegrass — Timothy

Foothills Rough Fescue
(Loamy 2)

FFA2 Rough Fescue - Idaho Fescue
- Sedge

FFA3 Rough Fescue - Fringed Sage
FFA4 Sedge - Fringed Sage

FFB2 Kentucky Bluegrass

Foothills Rough Fescue
(L oamy?2 Steep Slopes)

A23 Rough Fescue - Richardson
Needle Grass

Foothills Rough Fescue
(Loamy 3)

FFA1 Rough Fescue - Idaho Fescue
- Western Wheatgrass

FFA14 Northern Wheatgrass —
Western Porcupine Grass

Foothills Rough Fescue

FFA24 Rough Fescue - Western and

FFA25 Northern and Western

FFB3 Awnless Brome - Alfafa

(Loamy 4) Northern Wheatgrass Wheatgrass - Rough Fescue FFB4 Kentucky Bluegrass- Awnless
FFA26 Awnless Brome - Northern Brome
and Western Wheatgrass

Foothills Rough Fescue FFAZ27 Northern and Western FFA28 Green Needle Grass -

(Loamy 4 - Steep Slopes) Wheatgrass - Green Needle Grass Fringed Sage

Foothills Rough Fescue
(Limy 1)

FFA29 Northern and Western
Wheatgrass - Rough Fescue

Foothills Rough Fescue
(Limy 2)

FFC5 Snowberry/Awnless Brome-
Kentucky Bluegrass
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Ecological Range Site

Range Plant Community
(Reference Plant Community)

Successional Community Types

M odified Plant Communities

Foothills Rough Fescue
(Gravel and Shallow to Gravel)

FFA9 Rough Fescue — Parry’s
Oatgrass

FFA10 Parry’s Oatgrass — Rough
Fescue — Idaho Fescue

FFA13 ldaho Fescue — Rough
Fescue

Foothills Rough Fescue
(Thin Breaks 1)

FFA17 Rough Fescue—Parry’'s
Oatgrass — June Grass

A18 Parry’s Oatgrass — Rough
Fescue — Western Porcupine Grass
FFC4 Creeping Juniper/Parry
Oatgrass - Western Porcupine Grass

Foothills Rough Fescue
(Thin Breaks 2)

FFC6 Creeping Juniper/Northern
and Western Wheatgrass
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Table 10. Range plant communities and ecologically sustainable stocking rates (AUM/ac and acres/AU) by ecological range site within the
Foothills Fescue grassland.

Community Community Type ESSR ESSR Range ESSR ESSR Range
Number ( RPC(reference plant community), Successional, Modified) AUM’s/Acre AUM’s/Acre acresAU acresAU
(Range Site)
FFC2 Beaked Willow/Sedge - Tufted Hair Grass 13 1.0-15 9 8-12
FFA15 Sedge-Kentucky Bluegrass-Tufted Hairgrass 0.9 0.8-1.3 13 9-15
FFC3 Beaked Willow/Kentucky Bluegrass - Tufted Hairgrass 0.8 0.5-1.0 15 12-24
FFC1 Common Wild Rose/Kentucky Bluegrass - Dandelion 0.5 0.4-0.6 24 20-30
(WL and Sb)
FFAS Rough Fescue - Parry’s Oat grass 0.65 0.55-0.7 18 17-24
FFAG Parry’s Oatgrass - Rough Fescue 0.5 0.45-0.55 24 23-27
FFA19 Kentucky Bluegrass - Rough fescue 0.45 0.40-0.50 26 24-30
FFB1 Kentucky Bluegrass - Timothy 0.4 0.35-0.45 30 27-34
(Lo1)
FFA2 Rough Fescue - |daho Fescue - Sedge 0.55 0.50-0.60 22 20-24
FFA3 Rough Fescue - Fringed Sage 04 0.35-0.45 30 27-34
FFA4 Sedge - Fringed Sage 0.3 0.25-0.32 40 37-48
FFB2 Kentucky Bluegrass 0.3 0.25-0.35 40 34-48
(Lo2)
FFA23 Rough fescue - Richar dson Needle grass 04 0.35-0.45 30 27-34
(Lo2 steep
slopes)
FFA1 Rough Fescue - |daho Fescue - Western Wheatgrass 0.5 0.45-0.55 24 23-27
FFA14 Northern Wheatgrass - Western Porcupine Grass 0.35 0.30-0.40 34 30-40
(Lo3)
FFA24 Rough fescue - Western and Northern Wheatgrass 04 0.35-0.45 30 27-34
FFA25 Northern and Western Wheatgrass - Rough Fescue 0.35 0.30-0.4 34 30-40
FFA26 Awnless Brome - Northern and Western Wheatgrass 0.32 0.28-0.35 38 34-43
FFB3 Awnless Brome - Alfalfa 0.35 0.3-04 34 30-40
FFB4 Kentucky Bluegrass- Awnless Brome 0.32 0.28-0.35 38 34-43
(Lo4)
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(TB2)

FFA27 Northern and Western Wheatgrass - Green Needle Grass 0.32 0.28-0.37 38 32-43
FFA28 Green Needle Grass - Fringed Sage 0.25 0.20-0.30 48 40-60
(Lo4 steep
slopes)
FFA29 Northern and Western Wheatgrass - Rough Fescue 0.35 0.25-0.37 34 32-48
(Limy 1)
FFC5 Showber ry/Awnless Brome-Kentucky Bluegrass 0.25 0.2-0.30 48 40-60
(Limy 2)
FFA9 Rough fescue - Parry’s Oatgrass 04 0.35-0.45 30 34-27
FFA10 Parry’ s Oatgrass - Rough Fescue - 1daho Fescue 0.35 0.30-0.45 34 27-40
FFA13 Idaho fescue - Rough fescue 0.3 0.27-0.32 40 37-44
(Gr/swG)
FFA17 Rough fescue - Parry’s oatgrass - June grass 0.35 0.30-0.45 34 27-40
FFA18 Parry’ s Oatgrass- Rough fescue- Western Porcupine grass 0.3 0.25-0.35 40 34-48
FFC4 Creeping Juniper/Parry oatgrass - Western Porcupine grass 0.3 0.25-0.35 40 34-48
(TBY)
FFC6 Creeping Juniper/Northern and Western Wheatgrass 0.28 0.25-0.32 43 43-48
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Foothills Rough Fescue - |daho Fescue - Western Wheat Grass - Fra1
(Festuca campestris - Festuca idahoensis - Agropyron smithii) Herbaceous

n=9 This is the reference plant community for black loamy soils in the Foothills Fescue prairie on the
Milk River Ridge and in the eastern portions of the Foothills Fescue prairie adjoining the Mixedgrassprairie.
Soils are medium textured, well drained with Orthic Black Chernozems and surface Ah horizons less than
20 cminthickness (often 10- 15 cm). Thiscommunity type occurs on very similar soilsto FFA2, but inthe
more southerly and southeasterly portions of the subregion in areas of higher summer temperature extremes.
With heavy grazing pressure, rough fescueis replaced by Idaho fescue and numerous forb species especially
by pasture sage, lupine and golden bean. This plant community will have slightly more soil exposure aswell
as mosg/lichen cover than in FFA2 or FFA5.  Winter Chinook winds expose this grassland type and it is
commonly used for winter grazing, a practice which serves to maintain a high abundance of rough fescue.
In this drier variant of the foothills rough fescue community, litter management is important to maintain
moisture retention on the site.  Productivity data reported here is from monitoring of unburned grassland
adjoining the Granum fire area for the years 1998 to 2000.

Sail Exposure: 7 % (0-28)Moss/Lichen Cover: 9% (0 - 66) Total Vegetation: 87% (66 - 97%)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST
SHRUBS RANGE SITE
UNDIFFERENTIATED ROSE LoAamy 3
(Rosa) 1 0-5 67
BUCKBRUSH SoiLs
(Symphoricarpos occidentalis) ORTHIC BLACK (HILLMER, DEL BONITA)
3 0-8 89
ELEVATION (M):
FORBS 1250 T0 1300
PASTURE SAGEWORT
(Artemisia frigida) 1 0-5 78 SoIL DRAINAGE:
SILVERY PERENNIAL LUPINE WELL DRAINED
(Lupinus argenteus) 1 0-2 78
GOLDEN BEAN SLOPE:
(Thermopsis rhombifalia) 1 0-4 56 VERY GENTLE; GENTLE
UNDIFFERENTIATED ASTER
(Aster) 1 0-2 56 ASPECT:
N/A

Eggj:ﬁ R FORAGE PRODUCTION (LB/AC)
I(DieﬁtchaE ;:grjréaeﬂris) 61 3685 100 Eg:;s g%ﬁogzm

- . SHRUB NOT AVAILABLE
(Festuca idahoensis) 7 1-13 100 LITTER 1334 (799-1870)
WESTERN WHEAT GRASS
(Agropyron smithii) 6 1-11 100 ToTAL 1491 (1156 - 1823)
UNDIFFERENTIATED SEDGE
(Carex) 5 311 100
JUNE GRASS Ecologically Sustainable Stocking Rate
(Koeleria macrantha) 1 0-4 44 0.50 Aum/ac
GREEN NEEDLE GRASS
(Sipa viridula) 1 0-3 44
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PLANT COMPOSITION CANOPY COVER(%)

to complete ground cover with little exposed soil.

Foothills Rough Fescue - |daho Fescue - Sedge - FrA2

(Festuca campestris - Festuca idahoensis - Carex spp.) Herbaceous

n=28 Thisisthe reference plant community for black loamy sites in the Foothills Fescue grassiand.
Soils are medium textured, well drained Orthic Black Chernozems and surface Ah horizons of 10 - 15 cm
in thickness (normally 10 - 15 cm). Thiscommunity type occurson very similar soilsto FFAS5, but ismore
common in the southern portion of the subregion, on black soils adjoining the Mixedgrass prairie and areas
of higher summer temperature extremeslike the Oldman River valley. With heavy grazing pressure, rough
fescueisreplaced by Idaho fescue and numerous forb species. This plant community normally has close
Winter Chinook winds expose this grassland type and

itiscommonly used for winter grazing which servesto maintain a high abundance of rough fescue. Forage
production data presented here is from the Waldron Ranch rangeland reference area.
Soil Exposure: 9 % (1-28)M oss/Lichen Cover: 7% (1- 35) Total Vegetation: 77% (45 - 96%)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER
(Juniperus horizontalis) T

FORBS
THREE-FLOWERED AVENS
(Geum triflorum) 2

GRASSES

FOOTHILLS ROUGH FESCUE
(Festuca campestris) 36
IDAHO FESCUE

(Festuca idahoensis) 12
UNDIFFERENTIATED SEDGE
(Carex) 9
NORTHERN WHEAT GRASS
(Agropyron dasystachyum)5
WESTERN PORCUPINE GRASS
(Stipa curtiseta) 6
CALIFORNIA OAT GRASS
(Danthonia californica) 3
PARRY OAT GRASS
(Danthonia parryi) 4
JUNE GRASS

(Koeleria macrantha) 3
RICHARDSTON NEEDLE GRASS
(Stipa richardsonii) 1

0-7

0-15

13-59

2-35

0-16

0-14

0-25

0-19

0-16

0-9

0-22

39

100

100

93

96

75

46

43

93

14

RANGE SITE
LoAMY 2

SoiLs
ORTHIC BLACK (BEAZER, DEL BONITA,
BULLHORN AND STANDOFF)

ELEVATION (M):
M

SOIL DRAINAGE:
WELL DRAINED
SLOPE :
MODERATE, STRONG,
VERY STRONG, GENTLE

ASPECT:
VARIABLE

FORAGE PRODUCTION (LB/AC)
GRASS 1340 (351 - 1909)
ForB 221 (106 - 362)
SHRUB NOT AVAILABLE
LITTER 1126 (721-1982)
ToTAL 1561 (713 - 2015)

Ecologically Sustainable Stocking Rate
0.55 Aum/ac
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PLANT COMPOSITION CANOPY COVER(%)

Foothills Rough Fescue - Pasture Sagewort - |daho Fescue - FFa3
(Festuca campestris - Artemisia frigida - Festuca idahoensis) Herbaceous

n=5 This plant community is alate to mid seral grazing modified stage of the Rough Fescue - 1daho
Fescue - Sedge community type within the Foothills Fescue grassland. Reduced rough fescue composition
andincreased cover of western porcupine grass, June grass, sedges, pasture sage or three-flowered avens
are aresult of moderate to heavy grazing. This plant community isfairly responsive to rest and rotational
grazing. Rangerecovery back to rough fescue domination may occur within afiveto ten year period with
rotational grazing and proper stocking rates. Soil exposuremay be substantially increased (16%) and total
vegetation canopy is reduced.

Soil Exposure: 16 % (1-31)Moss/Lichen Cover:19 % (12 - 34) Total Vegetation: 55% (43 - 71%)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER
(Juniperus horizontalis) 2

FORBS

PASTURE SAGEWORT
(Artemisia frigida) 14

THREE-FLOWERED AVENS
(Geum triflorum) 1

GRASSES
NORTHERN WHEATGRASS
(Agropyron dasystachyum)9
BLUEBUNCH WHEATGRASS
(Agropyron spicatum) 2
UNDIFFERENTIATED SEDGE
(Carex) 8
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 16
IDAHO FESCUE
(Festuca idahoensis) 13
JUNE GRASS
(Koeleria macrantha) 8
ALKALI BLUEGRASS

(Poa juncifolia) 2
WESTERN PORCUPINE GRASS
(Sipa curtiseta) 11

0-9

10-17

3-17

0-9

4-12

10-31

7-20

2-14

0-8

3-20

20

100

40

100

20

100

100

100

100

60

100

RANGE SITE:
LoAMY 2

SOolLS:
ORTHIC BLACK (BEAZER, STANDOFF)

ELEVATION (M):
M

SoIL DRAINAGE:
WELL DRAINED

SLOPE:
MODERATE

ASPECT:
N/A

FORAGE PRODUCTION (L B/AC)
GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.40 Aum/ac




PLANT COMPOSITION CANOPY COVER(%)

Sedge - Pasture Sagewort - Kentucky Bluegrass - Fra4

(Carex spp. - Artemisia frigida - Poa pratensis) Herbaceous

n=6 Thisisahighly disturbed early seral stage of the Rough fescue- Idaho Fescue-Sedge community
type (FFA2). Typical increaser species include pasture sage, low sedges, June grass, early bluegrass and
numerous forb species. Abundance of Kentucky bluegrass and dandelion are substantially increased as
well. Soil exposure may reach very serious levels (about 35%), alevel at which significant surface soil
erosion may be evident. Total vegetation canopy is reduced which limits hydrologic functions such as
infiltration and moisture retention.
Soil Exposure: 34 % (12-48) Moss/Lichen Cover: 14 % (1- 39) Total Vegetation: 42% (18 - 67%)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
BUCKBRUSH
(Symphoricarpos occidentalis)
1
FORBS
PASTURE SAGEWORT
(Artemisia frigida) 13

CoMMON DANDELION
(Taraxacum officinale) 2

GRASSES

NORTHERN WHEATGRASS
(Agropyron dasystachyum)10
UNDIFFERENTIATED SEDGE
(Carex) 18
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 6
IDAHO FESCUE

(Festuca idahoensis) 5
JUNE GRASS

(Koeleria macrantha) 9
EARLY BLUEGRASS

(Poa cusickii) 4
ALKALI BLUEGRASS

(Poa juncifalia) 2
KENTUCKY BLUEGRASS

(Poa pratensis) 11
WESTERN PORCUPINE GRASS
(Sipa curtiseta) 4

2-24

0-6

3-13

11-26

0-10

0-11

3-19

0-12

0-6

0-27

17

100

50

100

100

83

83

100

83

50

83

83

RANGE SITE:
LoAMY 2

SolLS:
ORTHIC BLACK (BEAZER, STANDOFF)

ELEVATION (M):
M

SoIL DRAINAGE:
WELL DRAINED

SLOPE :
MODERATE

ASPECT:
SOUTHERLY, WESTERLY

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
ForB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.30 Aum/ac
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Foothills Rough Fescue - Parry Oat Grass FrAs
(Festuca campestris - Danthonia parryi) Herbaceous

n=19 Thisis a reference plant community for Black Chernozems in the Foothills Fescue Natural
Subregion. Soils have mostly loam and silt loam textures, are well drained and have surface Ah horizons
generaly greater than 15 cmin thickness. In the subregion, this community occurs on awiderange of site
positions from well drained valley bottoms to midslopes and strong slopes. This community occurs on
similar soils to FFA2 but is more common on the moister ranges of these soils, in the more northerly
portionsof Soil Correlation Area5 and in grasslandsadijoining thefoothills parkland subregion. With heavy
grazing pressure, rough fescue is replaced by Parry Oatgrass and numerous forb species. Given the good
soil moisture conditions associated with this site and plant community, there is considerable potential for
K entucky bluegrassto becomeabundant. Shrubby cinquefoil ispresent but generally at lower canopy cover
valuesthan found on shall ow-to-gravel and gravel sites. Thisplant community normally producescomplete
ground cover with about 1% soil exposure. This is the one of the most productive grassland plant
communitiesin the foothills environment and is highly prized for winter grazing, agrazing practice which
serves to maintain the abundance of rough fescue. Forage production datais from the Stavely Rangeland

Reference area.

PLANT COMPOSITION CANOPY COVER(%)

Soil Exposure: 1% (0-11) Moss/Lichen Cover: 1% (0 - 4)

Total Vegetation: 96% (83 - 98%)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS RANGE SITE:
SHRUBBY CINQUEFOIL LoAamy 1
(Potentilla fruticosa) 3 0-11 74

PRAIRIE ROSE SoILS:

(Rosa arkansana) 2 0-6 74 ORTHIC BLACK (BEAZER, DEL BONITA,
FORBS STANDOFF)
SILKY PERENNIAL LUPINE

(Lupinus sericeus) 3 0-7 84 ELEVATION (M):
GOLDEN BEAN

(Thermopsis rhombifolia) 3 0-9 95

GRASSES SoIL DRAINAGE:

FOOTHILLS ROUGH FESCUE

WELL DRAINED

(Festuca campestris) 35 19-46 100 SLOPE :
PARRY OATGRASS STRONG, MODERATE
(Danthonia parryi) 18 10-25 100 ASPECT:
KENTUCKY BLUEGRASS N/A
/imgs\t/i”;?wm 4 013 95 FORAGE PRODUCTION (LB/AC)
GRASS 1920 (1436 - 2642
(Agropyron subsecundum)4 0-11 89 FORB 353 (£7 4-614) )
BLUEBUNCH FESCUE
: . SHRUB NOT AVAILABLE
(Festucaidahoensis) 3 010 95 LITTER 2400 (1800 - 4200)
UNDIFFERENTIATED SEDGE
ToTAL 2273 (2050 - 2816
(Carex) 2 0-5 95 ( )

NORTHERN AWNLESS BROME
(Bromus inermis ssp

Ecologically Sustainable Stocking Rate

pumpellianus) 2 0-6 84 0.65 Aum/ac
JUNE GRASS
(Koeleria macrantha) 2 0-9 68
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Parry Oat Grass - Foothills Rough Fescue - Kentucky Bluegrass Frae
(Danthonia parryi - Festuca campestris - Poa pratensis) Herbaceous

n=47 Thisisalate sera plant community on loamy ranges sites with Black Chernozems in the Foothills
Fescue grassland.  This community type summary is particularly representative of lightly to moderately
grazed fescue grasslands on moderate to strong slopes. The prominence of Parry oatgrass is normally
thought to be afunction of grazing history, but like the Parry Oatgrass-Rough Fescue-Western Porcupine
Grass community type, thiscan be both areference plant community and agrazing influenced successional
community, especially on strong slopesin the Foothills Fescue grassiand. Moss and Campbell (1947) and
Willoughby et al. (2003) suggest that Parry Oatgrass may be dominant due to grazing pressure and may
increase in abundance on steep, exposed and windswept slopes, making evauation of ecological status
difficult. The presence of Kentucky bluegrass at 5% cover is of concern to resource managers as further
increasesin Kentucky bluegrass will diminish the value of the plant community for grazing and wildlife.
Despite minor changesin the plant community, mean soil exposure and moss/lichen cover arelow at 2 and
3 % respectively.

Soil Exposure: 2 % (0-16)Moss/Lichen Cover: 3% (0-37) Total Vegetation: 93% (50-98)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST

SHRUBS RANGE SITE:

SHRUBBY CINQUEFOIL LoAamy 1

(Potentilla fruticosa) 1 0-8 47 THIN BREAKS

PRAIRIE ROSE SolLS:

(Rosa arkansana) 1 010 72 ORTHIC BLACK CHERNOZEM (BEAZER, OCKEY)

FORBS ELEVATION:

SILKY PERENNIAL LUPINE

(Lupinus sericeus) 2 0-6 62 SoiL DRAINAGE:

GOLDEN BEAN WELL DRAINED

(Thermopsis rhombifolia) 3 0-11 83 RAPIDLY DRAINED

GRASSES SLOPE:

PARRY OAT GRASS STRONG

(Danthonia parryi) 32 875 100 MODERATE

FOOTHILLS ROUGH FESCUE

(Festuca campestris) 19 1-34 100 ASPECT:

KENTUCKY BLUEGRASS SOUTHERLY

(Poa pratensis) 5 021 72 WESTERLY

WESTERN PORCUPINE GRASS FORAGE PRODUCTION (LB/AC)

}ig%ggfeta) 4 0-19 68 GRASS NOT AVAILABLE

(Koeleria macrantha) 1 0-3 67 Z?EEB “81 ﬁxﬁ:tﬁsi

AWNED WHEAT GRASS LITTER NOT AVAILABLE

(Agropyron subsecundum) 3 0-16 81 ToTAL NOT AVAILABLE

UNDIFFERENTIATED SEDGE

(Carex) 2 0-20 81

IDAHO FESCUE Suggested Carrying Capacity

(Festuca idahoensis) 2 0-12 85 0.50 AUM/ac
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PLANT COMPOSITION CANOPY COVER(%)

Foothills Rough Fescue - Parry Oat Grass- Kentucky Bluegrass rrag
(Festuca campestris - Danthonia parryi - Poa pratensis) Herbaceous

n=15 Thisis the reference plant community for gravel and shallow-to-gravel range sites within the
Foothills Fescue and Foothills Parkland Natural Subregions. Soils are Orthic Black and Rego Black
Chernozems devel oped on a course outwash gravels. The shallow surface horizons are loam to silt loam
intexture. These soilsare more droughty in character compared to loamy sites, productivity islower and
lessstable. With heavy grazing pressure, rough fescue will be replaced by Parry oatgrass and bluebunch
fescue. Evenwith poorer soil growing conditions, this plant community will normally have only about 4%
soil exposure. Productivity data presented here is from the Maycroft Rangeland Reference area (new
Rangeland Reference on gravel range site was constructed in 2002 at Rocky Flats).

Soil Exposure: 4 % (0-28)M oss/Lichen Cover: 3 % (0-14)

Total Vegetation: 92% (66-98)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
SHRUBBY CINQUEFOIL
(Potentilla fruticosa) 1

FORBS

SILKY PERENNIAL LUPINE
(Lupinus sericeus) 1

THREE-FLOWERED AVENS
(Geum triflorum) 4
NORTHERN BEDSTRAW
(Galium boreale) 2

GRASSES

FOOTHILLS ROUGH FESCUE
(Festuca campestris) 35
PARRY OAT GRASS

(Danthonia parryi) 11
KENTUCKY BLUEGRASS

(Poa pratensis) 7
IDAHO FESCUE

(Festuca idahoensis) 6
UNDIFFERENTIATED SEDGE
(Carex) 5
NORTHERN WHEAT GRASS
(Agropyron dasystachyum)3
AWNED WHEAT GRASS
(Agropyron subsecundum) 2
JUNEGRASS

(Koeleria macrantha) 1

0-3

0-3

0-12

0-9

19-65

0-32

0-24

0-17

2-10

0-10

0-8

0-5

40

47

87

87

100

73

60

93

100

73

67

67

RANGE SITE:
GRAVEL AND SHALLOW TO GRAVEL

SOILS:
ORTHIC BLACK CHERNOZEM (BLACKFOOT,
ROCKFORD, RINARD)

ELEVATION:

SOIL DRAINAGE:
RAPIDLY DRAINED

SLOPE :
NEARLY LEVEL
VERY GENTLE
MODERATE

ASPECT:

SOUTHERLY
NORTHERLY

FORAGE PRODUCTION (LB/AC)

GRASS 1078 (272 - 2262)
ForB 296 (134-678)
SHRUB NOT AVAILABLE
LITTER 726 (478 - 1139)
ToTAL 1374

Ecologically Sustainable Stocking Rate
0.40 AUM/ac
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Parry Oat Grass - Foothills Rough Fescue - |daho Fescue Fra1o0
(Danthonia parryi - Festuca campestris - Festuca idahoensis) Herbaceous

n=12 Thisisalate seral plant community on gravel and shallow-to-gravel range sites in the Foothills
Fescue and Foothills Parkland Natural Subregions. Most of the gravel and shallow to gravel parent
materials occur along the gradient between the two natural subregions so it is difficult to distinguish
communitiesfor each subregion. Soilsare Orthic Black and Rego Black Chernozemsdevel oped devel oped
on coarse outwash gravels. The outwash shallow surface horizons are loam to silt loam in texture. The
increased abundance of Parry Oatgrass and |daho fescue are normally associated with grazing history but
may be afunction of site aswell. Gravelly soils normally have a higher canopy cover and constancy of
shrubby cinquefoil, a shrub that commonly increases with grazing pressure. Compared to loamy soils,
gravel and shallow to gravel sites are more droughty, forage yields are lower and less stable. This
community type is somewhat more resistant to invasion by Timothy and Kentucky bluegrass than loamy
sites. Soil exposure will normally be less than 5% on this type.

Soil Exposure: 1 % (0-3) Moss/Lichen Cover: 8 % (0-26) Total Vegetation: 92% (83-98)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST
SHRUBS RANGE SITE:
SHRUBBY CINQUEFOIL GRAVEL AND SHALLOW TO GRAVEL
(Potentilla fruticosa) 2 0-10 50
SOILS:

ForBs ORTHIC BLACK CHERNOZEM (BLACKFOOT,
SILKY PERENNIAL LUPINE ROCKFORT, RINARD)

(Lupinus sericeus) 1 0-4 50 REGO BLACK CHERNOZEM
THREE-FLOWERED AVENS ELEVATION:

(Geum triflorum) 3 0-13 58
NORTHERN BEDSTRAW SoIL DRAINAGE:

(Galium boreale) 2 0-6 92 WELL DRAINED

RAPIDLY DRAINED

GRASSES VERY RAPIDLY DRAINED

PARRY OAT GRASS

(Danthonia parryi) 32 19-43 100 SLOPE :

FOOTHILLS ROUGH FESCUE NEARLY LEVEL

(Festuca campestris) 11 2-24 100 VERY GENTLE

BLUEBUNCH FESCUE

(Festuca idahoensis) 8 4-14 100 ASPECT:

UNDIFFERENTIATED SEDGE SOUTHERLY

(Carex) 6 2-11 100 NORTHERLY

KENTUCKY BLUEGRASS FORAGE PRODUCTION (LB/AC)
(Poa pratensis) 4 013 58 GRASS NOT AVAILABLE
AWNED WHEAT GRASS FORB NOT AVAILABLE
SAgrogyron subsecundum) 4 1-10 100 SHRUB NOT AVAILABLE

UNE GRASS

(Koeleria macrantha) 3 0-10 83 -If-gTTff mgl ﬁxﬁ: tﬁzi
TIMOTHY

(Phleum pratense) 2 0-13 42

Ecologically Sustainable Stocking Rate
0.35 AUM/ac
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| daho Fescue - Foothills Rough Fescue - June Grass Fra13
(Festuca idahoensis - Festuca campestris - Koeleria macrantha) Herbaceous

n=9 This is a late seral plant community in the Foothills Fescue grassland on gravel range sites
associated with the Rinard soil series. Thereference plant community for thisrangesiteislikely dominated
by rough fescue but the area of the gravel range site is very small in the Foothills Fescue Subregion.
Moderate to heavy grazing pressure will increase the abundance of 1daho fescue along with other grazing
resistant grasses like June grass, sedges and wheatgrass species. Due to the aridity of the site, this range
siteislikely moreresistant to invasion from Kentucky bluegrass and Timothy than most loamy range sites.
Range recovery isexpected to be very slow, since gravel-based soils are shallow and drought prone. Note
that the exposed soil and mosg/lichen cover is much higher and total vegetation cover much lower than for
rough fescue plant communities that have developed on loamy range sites.

Soil Exposure: 11 % (0-19) Moss/Lichen Cover: 21% (0-45)

Total Vegetation: 77% (55-91)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS RANGE SITE:

PRAIRIE ROSE GRAVEL

(Rosa arkansana) 1 0-3 14

SOILS:

FORBS ORTHIC BLACK CHERNOZEM (RINARD)

PASTURE SAGEWORT

(Artemisia frigida) 2 0-8 89

CoMMON DANDELION ELEVATION:

(Taraxacum officinale) 2 0-9 56 1300 10 1350 METERS

GRASSES SoIL DRAINAGE:

IDAHO FESCUE WELL DRAINED

(Festuca idahoensis) 25 21-32 100 RAPIDLY DRAINED

FOOTHILLS ROUGH FESCUE

(Festuca campestris) 13 5-22 100 SLOPE:

JUNE GRASS LEVEL

(Koeleria macrantha) 10 2-20 100

UNDIFFERENTIATED SEDGE ASPECT:

(Carex) 5 0-11 100

WESTERN PORCUPINE GRASS FORAGE PRODUCTION (LB/AC)
(Stipa curtiseta) 5 0-14 100 GRASS NOT AVAILABLE

PARRY OA.T GRAS.S ForB NOT AVAILABLE
(Danthonia parryi) 5 0-13 89 SHRUB NOT AVAILABLE

NORTHERN WHEAT GRASS LITTER NOT AVAILABLE
(Agropyron dasystachyum)4 I-11 100 ToOTAL NOT AVAILABLE

BLUEBUNCH WHEAT GRASS

(Agropyron spicatum) 2 0-5 56

PLAINS REED GRASS Ecologically Sustainable Stocking Rate
(Calamagrostis 0.30 AUM/ac
montanensis) 2 0-6 89
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PLANT COMPOSITION CANOPY COVER(%)

Northern Wheat Grass - Western Porcupine Grass - Junegrass FFA14
(Agropyron dasystachyum - Stipa curtiseta - Koeleria macrantha) Herbaceous

n=5 Thisisalateto mid-seral plant community associated with shallow to gravel and dry loamy range
siteson the eastern fringes of the Foothills Fescue grassland near the boundary with the Mixedgrass prairie.
This plant community is associated with shallow to gravel soils adjacent to Willow Creek and the Oldman
River. Rough fescue may be present but is not dominant given the increased aridity of the site and the
transition to Dark Brown Chernozemic soils. A number of Mixedgrass prairie species are prominent in
the stand like needle-and-thread grass. The plant community isvery similar to the Northern Whesatgrass -
Idaho Fescue type found on the eastern slopes of the Milk River Ridge, which isatransitional community
between the Foothills Fescue and Dry Mixedgrass natural subregions.

Soil Exposure: 5% (1-11)  Moss/Lichen Cover: 9% (0-30) Total Vegetation: 86% (80-95)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS

BUCKBRUSH

(Symphoricarpos

occidentalis) 2 0-5
PRAIRIE ROSE

(Rosa arkansana) 1 0-4

FORBS

PASTURE SAGEWORT

(Artemisia frigida) 4 0-10
GOLDEN BEAN

(Thermopsis rhombifalia) 2 0-8

GRASSES

NORTHERN WHEAT GRASS

(Agropyron dasystachyum)19 10-33
WESTERN PORCUPINE GRASS

(Sipa curtiseta) 13 0-24
JUNE GRASS

(Koeleria macrantha) 7 1-18
IDAHO FESCUE

(Festuca idahoensis) 6 0-24
KENTUCKY BLUEGRASS

(Poa pratensis) 5 0-9
UNDIFFERENTIATED SEDGE

(Carex) 5 0-12
FOOTHILLS ROUGH FESCUE

(Festuca campestis) 5 0-14
NEEDLE-AND-THREAD

(Sipa comata) 4 0-13

40

40

80

40

100

80

100

80

60

80

40

60

RANGE SITE:
LoAmMY 3
SHALLOW TO GRAVEL

SoILS:
ORTHIC REGOSOL
ORTHIC DARK BROWN CHERNOZEM
ORTHIC BLACK CHERNOZEM

ELEVATION:
SoIL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED
SLOPE:
GENTLE
MODERATE

ASPECT:
VARIABLE

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.35 AUM/ac
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Undifferentiated Sedge - Kentucky Bluegrass - Tufted Hair Grass
FFA15
(Carex spp. - Poa pratensis - Deschampsia cespitosa) Herbaceous

n=3 Thisisamid seral to late seral plant community on sub-irrigated range sites within the Foothills
Fescue grassland. Thisisadrier sedge type than either the beaked sedge or awned sedge types described
by Thompson and Hansen (2002) as well as the sedge types reported by Willoughby et.al. (2003) in the
Montane natural subregion. It occurs on the nearly level zone between the riparian zone and upland loamy
sites, where shallow groundwater and overflow from the adjoining steep slopes provide a sub-irrigation
effect. The sites are highly productive but prone to invasion by Kentucky bluegrass and a number of
disturbance induced forbs and weeds like Canada thistle and common dandelion which result from
increased grazing pressure and other forms of disturbance.

Soil Exposure: 0% (0-0) Moss/Lichen Cover: 0% (0-0) Total Vegetation: 98 % (98-98)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST
SHRUBS RANGE SITE
BASKET WiLLOW SUB IRRIGATED
(Salix petiolaris) 2 0-7 33
SOoILS
FORBS ORTHIC HuMIC GLEY SOL
CANADA THISTLE CumuLic REGosoL
(Cirsium arvense) 3 0-7 67
COMMON DANDELION ELEVATION (M):
(Taraxacum officinale) 2 1-3 100
SILVERWEED SoIL DRAINAGE:
(Potentilla anserina) 2 0-6 67 WELL DRAINED
IMPERFECTLY DRAINED
GRASSES POORLY DRAINED
SEDGE
(Carex spp.) 27 25-30 100 SLOPE:
KENTUCKY BLUE GRASS NEARLY LEVEL
(Poa pratensis) 13 9-18 100 LEVEL
NORTHERN REED GRASS
(Calamagrostis inexpansa)10 0-16 67 ASPECT:
TuUrTED HAIR GRASS EASTERLY
(Deschampsia cespitosa) 8 7-9 100
WIRE RUSH FORAGE PRODUCTION (LB/AC)
(Juncus balticus) 4 1-8 100 GRASS NOT AVAILABLE
TIMOTHY
Plempaes) 3 17 100 oyl o AL
NARROW REEP GR.ASS LITTER NOT AVAILABLE
(Calamagrogtis stricta) 3 0-9 33 TOTAL NOT AVAILABLE
MAT MUHLY

(Muhlenbergia richardsonis)2 0-4 67

0.9 AUM/ac

Ecologically Sustainable Stocking Rate
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PLANT COMPOSITION CANOPY COVER(%)

Foothills Rough Fescue - Parry Oat Grass- June Grass FFA17
(Festuca campestris - Danthonia parryi - Koeleria macrantha) Herbaceous

n=6 This is the reference plant community for thin break sites associated with loamy soils on strong
tovery strong slopesand mainly south and west aspects. Rough fescueisfar lessdominant, Parry Oatgrass,
June grass, |daho fescue and western porcupine grass indicate the drier and more exposed character of the
sitetype. Heavy grazing pressure will increase the abundance of the subdominant grazing-resi stant grasses
and forbs. Thesesitesare particularly vulnerableto hoof shearing from both livestock and wildlife species
like elk. Expected soil exposure on healthy sitesis close to 5%.

Soil Exposure: 4 % (1-11) Mosg/Lichen Cover: 10 % (0-37) Total Vegetation: 84 % (50-98)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
PRAIRIE ROSE
(Rosa arkansana) 1

FORBS

GOLDEN BEAN

(Thermopsis rhombifolia) 5
SILKY PERENIAL LUPINE

(Lupinus sericeus) 3
NORTHERN BEDSTRAW
(Galium boreale) 3
GRASSES

FOOTHILLS ROUGH FESCUE
(Festuca campestris) 25
PARRY OAT GRASS
(Danthonia parryi) 22
JUNE GRASS

(Koeleria macrantha) 7
IDAHO FESCUE

(Festuca idahoensis) 4
WESTERN PocUPINE GRASS

(Stipa curtiseta) 3
AWNED WHEAT GRASS

(Agropyron subsecundum)3
SEDGE

(Carex spp.) 3
KENTUCKY BLUE GRASS
(Poa pratensis) 2

0-4

1-8

0-6

19-34

10-31

2-16

1-11

0-16

2-5

0-11

67

100

83

100

100

100

100

100

50

83

100

67

RANGE SITE:
THIN BREAKS

SolLs:
ORTHIC BLACK (OCKEY, OWENDALE)
ORTHIC EUTRIC BRUNISOL (NORTH FORK)
ORTHIC REGOSOL (MOKOWAN)

ELEVATION (M):
SOIL DRAINAGE:
RAPIDLY DRIANED

WELL DRAINED

SLOPE :
STRONG

ASPECT:

SOUTHERLY
WESTERLY

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
ForB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
.35 AUM/ac
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shearing from livestock and ungul ates.

PLANT COMPOSITION CANOPY COVER(%)

Parry Oatgrass - Foothills Rough Fescue - Western Por cupine Grass FFA18
(Danthonia parryi - Festuca campestris - Stipa curtiseta) Herbaceous

n=7 This can be both areference plant community and a grazing influenced successional community
onthin break siteswith strong and very strong slopesinthe FoothillsFescue grassland. Mossand Campbell
(1947) and Willoughby et a. (2001) suggest that Parry oatgrass may be dominant due to grazing pressure
and may increase in abuncance on steep, exposed and windswept slopes, making eval uation of ecol ogical
status difficult. Like FFA17, expected soil exposure is about 5%, the site type is vulnerable to hoof

Soil Exposure: 5% (1-14) Moss/Lichen Cover: 7% (1-19) Total Vegetation: 91 % (81-98)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
SHRUBBY CINQUEFOIL

(Potentilla fruticosa) 1 0-5
CREEPING JUNIPER

(Juniperus horizontalis) 4 0-19

FORBS

GOLDEN BEAN

(Thermopsis rhombifolia)2 0-4
SILKY PERENNIAL LUPINE

(Lupinus sericeus) 1 0-2

GRASSES

PARRY OAT GRASS

(Danthonia parryi) 51 38-75
FOOTHILLS ROUGH FESCUE

(Festuca campestris) 11 0-32
WESTERN PORCUPINE GRASS

(Stipa curtiseta) 5 0-19
SEDGE

(Carex spp.) 5 0-14
JUNE GRASS

(Koeleria macrantha) 3 0-9
IDAHO FESCUE

(Festuca idahoensis) 2 0-6

NORTHERN WHEAT GRASS

(Agropyron dasystachyum) 1 0-8
AWNED WHEAT GRASS

(Agropyron subsecundum) 1 0-3

43

43

86

71

100

86

86

86

71

86

57

57

RANGE SITE:
THIN BREAK

SolLs:
ORTHIC BLACK (OCKEY, OWENDALE)
ORTHIC EUTRIC BRUNISOL (NORTH FORK)
ORTHIC REGOSOL (MOKOWAN)

ELEVATION (M):
SoIL DRAINAGE:

WELL DRAINED
RAPIDLY DRAINED

SLOPE:
STRONG
VERY STRONG

ASPECT:
WESTERLY
SOUTHERLY

FORAGE PRODUCTION (LB/AC)
GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
TOTAL NOT AVAILABLE

Suggested Carry Capacity
0.30 AUM/ac




existing community.

PLANT COMPOSITION CANOPY COVER(%)

Soil Exposure: 0% (0-2) Moss/Lichen Cover: 0% (0- 1)

Kentucky Bluegrass - Foothills Rough Fescue - FFA19

(Poa pratensis - Festuca campestris) Shrub Herbaceous

n=7  Thisisamid-seral plant community onloamy rangessiteswith Black Chernozemsin the Foothills
Fescuegrassland. Thiscommunity typeisrepresentative of moderately to heavily grazed fescue grasslands
on a broad range of slopes from gentleto strong. The dominance of Kentucky bluegrass at 23% marks
the movement of the plant community towards modified status. Increased cover of Kentucky bluegrassis
of concern to resource managers as the value of the plant community for wildlife and domestic livestock
grazing are diminished along with drought hardiness. Stocking at .5 to .65 will serve to maintain the

Total Vegetation: 98%(96 - 100)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS

PRAIRIE ROSE

(Rosa arkansana) 2
SHRUBBY CINQUEFOIL
(Potentilla fruticosa) 1

FORBS

GOLDEN BEAN

(Thermopsis rhombifolia) 3
WILD VETCH

(Vicia americana) 1
NORTHERN BEDSTRAW
(Galium boreale) 1
GRASSES
KENTUCKY BLUEGRASS

(Poa pratensis) 27

FOOTHILLS ROUGH FESCUE
(Festuca campestris) 19
PARRY OAT GRASS
(Danthonia parryi) 14
WESTERN PORCUPINE GRASS
(Sipa curtiseta) 3
NORTHERN WHEATGRASS
(Agropyron dasyystachyum)2
AWNED WHEATGRASS
(Agropyron subsecundum) 2
UNDIFFERENTIATED SEDGE
(Carex) 1

0-6

0-3

22-32

3-33

8-25

0-10

0-7

0-5

0-3

71

57

86

71

57

100

100

100

71

71

71

57

RANGE SITE:
Loamy 1

SOILS:
ORTHIC BLACK CHERNOZEM

ELEVATION:
M

SoIL DRAINAGE:
WELL DRAINED
MODERATELY WELL DRAINED

SLOPE:
VERY GENTLE, MODERATE, GENTLE

ASPECT:
N/A

FORAGE PRODUCTION (LB/AC)
GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
TOTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.4 AUM/ac
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PLANT COMPOSITION CANOPY COVER(%)

Soil Exposure: 4 % (1-19)Moss/Lichen Cover: 1 % (0-4)

Foothills Rough Fescue - Richardson Needle Grass - FFa23
(Festuca campestris - Stipa richardsonii) Herbaceous

n=8 Thisisa reference plant community for thin black loamy sites in the Foothills Fescue grassland
with strong slopesin the central and northern areas of soil correlation area5. Thiscommunity tendsto occur
on steep slopes above FFA2, but on slopes with more soil development than thin breaks. Richardson
needle grass serves as an indicator of steep exposed slopes and also proximity to Montane growing
conditions. With heavy grazing pressure, rough fescue is replaced by Richardson needle grass and Idaho
fescue and numerousforb species.  Litter management may be animportant issue on these exposed slopes.
This site type is vulnerable to trampling and hoof shear by livestock and ungul ates.

Total Vegetation: 90% (72 - 98%)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER
(Juniperus horizontalis) 1

FORBS
THREE-FLOWERED AVENS
(Geumtriflorum) 3

GRASSES

FOOTHILLS ROUGH FESCUE
(Festuca campestris) 34
RICHARDSTON NEEDLE GRASS

(Stipa richardsonii) 12
UNDIFFERENTIATED SEDGE
(Carex) 7
IDAHO FESCUE

(Festuca idahoensis) 7
PARRY OAT GRASS
(Danthonia parryi) 6
NORTHERN WHEAT GRASS

(Agropyron dasystachyum)5
CALIFORNIA OAT GRASS
(Danthonia californica) 3
JUNE GRASS
(Koeleria macrantha) 2
WESTERN PORCUPINE GRASS

(Sipa curtiseta) 1

0-8

0-13

13-55

6-19

3-12

0-13

0-19

1-10

0-9

0-3

25

50

100

100

100

88

75

100

75

63

50

RANGE SITE:
LOAMY 2 - STEEP SLOPES

SOolLS:
ORTHIC BLACK (BEAZER, STANDOFF)

ELEVATION (M):

SoIL DRAINAGE:
WELL DRAINED

SLOPE :
STRONG
VERY STRONG
MODERATE

ASPECT:
VARIABLE

FORAGE PRODUCTION (LB/AC)
GRASS NOT AVAILABLE
ForB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL

Ecologically Sustainable Stocking Rate
0.40 AUM/ac
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Foothills Rough Fescue - Northern and Western Wheat Grass - Fra24
(Festuca campesteris -Agropyron dasystachyum and smithii) Herbaceous

n=20 Thisisthereference plant community for black loamy soilsin the Foothills Fescue prairie in the
Cardston Plain and Del Bonita Plateau, particularly in the eastern portions adjoining themixedgrassprairie.
Soils are medium textured, well drained with Orthic Black Chernozems and surface Ah horizons less than
20 cm in thickness (often 10 - 15 cm). This community type also occurs on clayey range sites where a
higher proportion of wheatgrasses would be expected. This community type occurs on very similar soils
to FFA1 and in close transition to the Mixedgrass subregion. With heavy grazing pressure, rough fescue
is replaced by wheatgrass species, especially Western wheatgrass which appears to be somewhat better
adapted to disturbance than Northern wheatgrass. This plant community has slightly more soil exposure
as well as mosg/lichen cover than FFA2 or FFAS. Winter Chinook winds expose this grassland type and
it is commonly used for winter grazing a practice, which serves to maintain a high abundance of rough
fescue. In thisdrier variant of the foothills rough fescue community, litter management is important to
maintain

moisture retention on the site.

Soil Exposure: 9% (1-24)Moss/Lichen Cover: 7 % (2-26) Total Vegetation: 89% (68 - 98%)

PLANT COMPOSITION CaNopY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST
SHRUBS RANGE SITE:
CREEPING JUNIPER LoamY 4 AND CLAYEY
(Juniperus horizontalis) 5 0-24 45
BUCKBRUSH SoiLs:
(Symphoricarpos occidentalis)4  0-18 70 ORTHIC BLACK (BEAZER, COWLEY)
PRAIRIE ROSE
(Rosa arkansana) il 0-4 50 ELEVATION (M):
1250 10 1300
FORBS
PASTURE SAGEWORT SoIL DRAINAGE:
(Artemisia frigida) 2 0-7 70 WELL DRAINED
SLOPE:
GRASSES LEVEL TO STRONGLY SLOPING
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 36 24-54 100 ASPECT:
UNDIFFERENTIATED WHEATGRASS VARIABLE
(Agropyron) 15 329 100
s A EECCISE = FORAGE PRODUCTION (LB/AC)
(Poa pratensis) 4 0-20 50 GRASS NOT AVAILABLE
JUNE GRASS ForB NOT AVAILABLE
(Koeleria macrantha) 3 0-10 75 SHRUB NOT AVAILABLE
AWNLESS.BRON.'E LITTER NOT AVAILABLE)
(Bromusinermis) 3 021 35 TOTAL NOT AVAILABLE
GREEN NEEDLE GRASS
(Sipa viridula) 3 0-19 40
WESTERN PORCUPINE GRASS Ecologically Sustainable Stocking Rate
(Sipa curtiseta) 2 0-9 70 0.4 Aum/ac
BLUEBUNCH WHEAT GRASS
(Agropyron spicatum) 2 011 35
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Northern and Western Wheat Grass - Foothills Rough Fescue - Fra2s
(Agropyron dasystachyum and smithii- Festuca campesteris -) Herbaceous

n=82 Thisisthemidto late seral plant community on black loamy soilsin the Foothills Fescue prairie
inthe Cardston Plain and Del Bonita Plateau, particularly in the eastern portions adjoining the mixedgrass
prairie. Soilsare medium textured, well drained with Orthic Black Chernozems and surface Ah horizons
less than 20 cm in thickness (often 10 - 15 cm). This community type also occurs on clayey range sites
where ahigher proportion of wheatgrasseswould be expected. With heavy grazing pressure, rough fescue
isreplaced by wheatgrass species, Junegrassand fringed sage. This plant community expresses more bare
soilsand lesstotal vegetation ascompared to FFA 24, thereference plant community typefor thisecol ogical
site. Winter Chinook winds expose this grassland type and it is commonly used for winter grazing a
practice, which serves to maintain a high abundance of rough fescue. In this drier variant of the foothills
rough fescue community, litter management isimportant to maintain moisture retention on the site.

Soil Exposure: 23 % (1-55)Moss/Lichen Cover: 4 % (0-17) Total Vegetation: 79% (58-98%)

PLANT COMPOSITION CANOPY COVER(%) Environmental Variables

MEAN RANGE CONST

SHRUBS RANGE SITE:

CREEPING JUNIPER LoAMY 4 AND CLAYEY
(Juniperus horizontalis) 3 021 26

BUCKBRUSH SolLs:

(Symphoricarpos occidentalis)2  0-12 45
PRAIRIE ROSE

ORTHIC BLACK (BEAZER, COWLEY)

(Rosa arkansana) il 012 ©4 ELEVATION (M):

1250 T0 1300
FORrBs
PASTURE SAGEWORT SoIL DRAINAGE:
(Artemisia frigida) 6 0-23 96 WELL DRAINED
NARROW-LEAVED VETCH
(Vicia americana) i 0-5 40 SLOPE :

LEVEL TO STRONGLY SLOPING
GRASSES
UNDIFFERENTIATED WHEATGRASS ASPECT:
(Agropyron) 25 4-61 100 VARIABLE
JUNE GRASS

(Koeleria macrantha) 11 1-25 100
FOOTHILLS ROUGH FESCUE

FORAGE PRODUCTION (LB/AC)

. GRASS NOT AVAILABLE
é’;ﬁﬂcﬁéﬁgﬁgs ° L FORB NOT AVAILABLE
- . SHRUB NOT AVAILABLE
(Stipa viridula) 8 032 82 LITTER NOT AVAILABLE)
WESTERN PORCUPINE GRASS ToTAL NOT AVAILABLE
(Stipa curtiseta) 5 021 71
THREAD-LEAVED SEDGE
(Carexfilifolia) 3 021 73
KENTUCKY BLUEGRASS Ecologically Sustainable Stocking Rate
(Poa pratensis) 3 0-21 45 0.35 AUM/ac
AWNLESS BROME
(Bromusinermis) 2 025 24
SUN-LOVING SEDGE
(Carex pensylvanica) il 0-14 45
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Smooth Brome Northern and Western Wheatgrass - Fra26
(Bromus inermis Agropyron dasystachyum and smithii) Herbaceous

n=9 Thisisahighly disturbed mid-seral plant community on black |oamy soilsin the Foothills Fescue
prairie in the Cardston Plain and Del Bonita Plateau, particularly in the eastern portions adjoining the
mixedgrass prairie. Soils are medium textured, well drained with Orthic Black Chernozems and surface
Ah horizonslessthan 20 cmin thickness (often 10 - 15 cm).  This community type occurs on very similar
soilsto FFA1 and in close transition to the Mixedgrass subregion. In this community, disturbance pressure
from heavy grazing has resulted in a major decline in rough fescue, a significant increase in disturbance
species like Smooth brome, Western wheatgrass which appears to be somewhat better adapted to
disturbance than Northern wheatgrass. This plant community has more soil exposure than the reference
plant community FFA24. This community type has diminished value for winter grazing but can still be
managed for vigor and productivity and to protect the soil against accelerated erosion. Litter management
will bemore of challenge asthe proportion of native speciesdeclinesand arereplaced by “ soft” grasseslike

Soil Exposure: 18 % (2-43)

PLANT COMPOSITION CANOPY COVER(%)

Smooth brome that are prone to weathering loss from the elements.

Moss/Lichen Cover: 2% (0-4) Total Vegetation: 85% (65-98)

Environmental Variables

MEAN RANGE CONST

SHRUBS RANGE SITE:

PRAIRIE ROSE LoAMY 4 AND CLAYEY

(Rosa arkansana) 2 0-14 33

SolLs:

FORBS ORTHIC BLACK (BEAZER, COWLEY)
PASTURE SAGEWORT

(Artemisia frigida) 3 0-8 89 ELEVATION (M):
ALFALFA 1250 T0 1300

(Medicago sativa) 2 010 22

HOARY CRESS SoiL DRAINAGE:

(Cardaria chalepensis) 1 0-4 22 WELL DRAINED

GRASSES SLOPE :

AWNLESS BROME LEVEL TO STRONGLY SLOPING

(Bromus inermis) 30 17-62 100

UNDIFFERENTIATED WHEATGRASS ASPECT:
(Agropyron) 23 7-40 100 VARIABLE
GREEN NEEDLE GRASS
Jﬁgz;g;gwa) 16 041 8 FORAGE PRODUCTION (LB/AC)
. GRASS NOT AVAILABLE
(Koeleria macrantha) 6 0-20 89 EoTE N A
KENTUCKY BLUEGRASS
- SHRUB NOT AVAILABLE
\/E/F;osigztigii)um NE GRA835 0-17 67 LITTER NOT AVAILABLE)
. A TOTAL NOT AVAILABLE
(Stipa curtiseta) il 0-4 22
UNDIFFERENTIATED SEDGE
(Carex) i 0-3 44 . . .
e AV ES o CE Ecological IyOSl;;talA Tjall\a/: /e Stocking Rate
(Carexfilifolia) 1 03 2 : a
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plant community.

Soil Exposure: 25 % (6-46)

PLANT COMPOSITION CANOPY COVER(%)

Northern and Western Wheatgrass - Green Needle Grass Fra27
(Agropyron dasystachyum and smithii - Stipa viridula) Herbaceous

n=10 Thisisthe reference plant community for strong to steeply sloping loamy soils in the Foothills
Fescue prairie in the Cardston Plain and Del Bonita Plateau. This community is associated with the dry
transition area to the mixedgrass subregion with a variety of associated species present including green
needle grass, western porcupine grass, needle-and-thread grass and June grass. Ground juniper is an
indicator of steep slopes and sandgrass may be locally abundant where weathered sandstone has resulted
in pockets of sandy soil. With steep slopes, ahigher component of exposed soil should be expected for this

Moss/Lichen Cover: 2% (2-3)  Total Vegetation: 75% (60-94)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
BUCKBRUSH
(Symphoricarpos occidentalis)4
PrRAIRIE ROSE
(Rosa arkansana) 2
FoORrBs
PASTURE SAGEWORT
(Artemisia frigida) 7
GRASSES
UNDIFFERENTIATED WHEATGRASS
(Agropyron) 21
GREEN NEEDLE GRASS
(Sipaviridula) 10
WESTERN PORCUPINE GRASS
(Stipa curtiseta) 8
JUNE GRASS
(Koeleria macrantha) 7
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 3
THREAD-LEAVED SEDGE
(Carexfilifolia) 4
NEEDLE-AND-THREAD
(Stipa comata) 4
KENTUCKY BLUEGRASS
(Poa pratensis) 3
SAND GRASS
(Calamovilfa longifolia) 2

0-12

0-8

0-16

0-23

0-30

1-24

0-28

0-11

0-22

0-12

0-16

70

80

80

100

90

70

100

50

80

40

50

20

RANGE SITE:
LOAMY 4 - STEEP SLOPES

SolLs:
ORTHIC BLACK CHERNOZEM (BEAZER, COWLEY,
NORTH FORK, OCKEY)

ELEVATION:
1200- 1350 m

SolL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED
SLOPE:
STRONG TO STEEPLY SLOPING

ASPECT:

SOUTHERLY
EASTERLY

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Suggested Carrying Capacity
0..32 AUM/ac
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expected for this plant community.

PLANT COMPOSITION CANOPY COVER(%)

Green Needle Grass - Fringed Sage Fra2s

(Sipa viridula - Artemesia frigida) Herbaceous

n=3 Thisismid-seral plant community for strong to steeply sloping loamy soilsin the Foothills Fescue
prairie in the Cardston Plain and Del Bonita Plateau and is associated with FFA27, the reference plant
community for the site. This community is associated with the dry transition area to the mixedgrass
subregion. Grazing disturbance has reduced the cover of wheatgrass in this community type and resulted
in amuch higher cover of fringed sage. With steep slopes, a higher component of exposed soil should be

Soil Exposure: 29% (13-46) Moss/Lichen Cover: 0% (0) Total Vegetation: 75% (65-88)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
PrRAIRIE ROSE
(Rosa arkansana) 2 1-4

FORBS
PASTURE SAGEWORT
(Artemisia frigida) 12 7-15

GRASSES
GREEN NEEDLE GRASS

(Stipa viridula) 37 33-46
JUNE GRASS

(Koeleria macrantha) 11 8-17
UNDIFFERENTIATED WHEATGRASS

(Agropyron) 9 6-13
UNDIFFERENTIATED SEDGE

(Carex) 8 3-17
BLUEBUNCH FESCUE

(Festuca idahoensis) 3 0-9
THREAD-LEAVED SEDGE

(Carexfilifolia) 2 0-3
SLENDER WHEATGRASS

(Agropyron trachycaulum) 1 0-4

100

100

100

100

100

100

33

67

33

RANGE SITE:
LOAMY 4 - STEEP SLOPES

SolLs:
ORTHIC BLACK CHERNOZEM (BEAZER, COWLEY,
NORTH FORK, OCKEY)

ELEVATION:
1200- 1350 m

SolL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED

SLOPE :
STRONG TO STEEPLY SLOPING

ASPECT:

SOUTHERLY
EASTERLY

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.25 AUM/ac
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sites.

PLANT COMPOSITION CANOPY COVER(%)

Northern and Western Wheatgrass - Rough Fescue Fra29
(Agropyron dasystachyum and smithii and Festuca campestris) Herbaceous

n=20 Thisthereferenceplant community onlimy rangesitesinthe FoothillsFescueprairie. Limy range
sitestend to beimmature or eroded soilswith free lime (calcium carbonates) at the soil surface or inthe B
horizon. Hence growing conditions are limited by soil characteristics with dominant specieslike Northern
and Western wheatgrass. The expected level of soil exposure is considerably higher than for loamy range

Soil Exposure: 20% (3-43) Moss/Lichen Cover: 1% (0-3) Total Vegetation: 83% (64-98)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER

(Juniperus horizontalis) 3 0-15
BUCKBRUSH

(Symphoricarpos occidentalis)2 ~ 0-11
PRAIRIE ROSE

(Rosa arkansana) 1 0-10
FORBs

PASTURE SAGEWORT

(Artemisia frigida) 3 0-16
GRASSES

UNDIFFERENTIATED WHEATGRASS
(Agropyron) 27 5-61
JUNEGRASS

(Koeleria macrantha) 12 3-34
FOOTHILLS ROUGH FESCUE

(Festuca campestris) 10 0-24
GREEN NEEDLE GRASS

(Stipa viridula) 9 0-27
KENTUCKY BLUEGRASS

(Poa pratensis) 4 0-35
WESTERN PORCUPINE GRASS

(Stipa curtiseta) 4 0-15
THREAD-LEAVED SEDGE

(Carexfilifolia) 2 0-11
AWNLESS BROME

(Bromus inermis) 2 0-11

30

55

45

95

100

100

85

85

55

70

60

30

RANGE SITE:
Limy

SolLS:
REGO BLACK CHERNOZEMS (PARSONS,
OLDMAN)
CALCAREOUS BLACK CHERNOZEMS
(CowLEY, MOKOWAN, WOL-AA)

ELEVATION:
1200- 1350 m
SoIL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED

VERY RAPIDLY DRAINED

SLOPE :
LEVEL TO STRONGLY SLOPING

ASPECT:
VARIABLE

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.35 AUM/ac
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Kentucky Bluegrass - Timothy Fra1

(Poa pratensis - Phleum pratense) Herbaceous

n=38 Thiscommunity isamodified plant community found on loamy range sitesin both the Foothills
Fescue and FoothillsParkland Natural Subregions. Thisplant community isthe product of long-term heavy
grazing, where rough fescue, Parry oatgrass and native wheatgrasses have been gradually replaced by
Kentucky bluegrass and Timothy to a lesser extent. In general, the extent of site’s suitable for invasive
grasseswill be more limiting in the Foothills Fescue grassland compared to foothills parkland, asubregion
more favorable to woody plant speciesdueto alower precipitation to evaporation ratio, and therefore, this
community type will be most common on valley bottom and lower slope positions. With proper stocking
levels and appropriate rotational grazing practices, the plant community can be quite productive but many
values normally associated the native rough fescue communities are diminished including drought
resistance and suitability for winter grazing. Based on existing information, there appears to be limited
potential for recovery from this community type to one dominated by native graminoids. The Ecologically
Sustainable Stocking Rateis set to allow the range health of the plant community to improve. Stocking at
.5t0.65 AUM/ac will maintain the existing plant community.

Soil Exposure: 1% (0-12) Moss/Lichen Cover: 0% (0-5) Total Vegetation: 97 % (88-98)

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST
SHRUBS RANGE SITE:
BUCKBRUSH Loamy 1
(Symphoricarpos
occidentalis) 4 0-15 68
SOoILsS:
FORBS ORTHIC BLACK CHERNOZEM
CANADA THISTLE (BEAZER, STANDOFF)
(Cirsium arvense) 2 0-12 55
CoMMON DANDELION ELEVATION (M):
(Taraxacum officinale) 1 0-10 66
CoMMOM Y ARROW SoIL DRAINAGE:
(Achillea millefolium) 1 0-6 82 MODERATELY WELL DRAINED
WELL DRAINED
GRASSES
KENTUCKY BLUEGRASS SLOPE:
(Poa pratensis) 49 27-76 100 VERY GENTLE
TIMOTHY MODERATE
(Phleum pratense) 9 0-34 87 GENTLE
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 3 0-15 58 ASPECT:
NORTHERN WHEAT GRASS VARIABLE
(Agropyron dasystachyum)2 - 0-11 45 FORAGE PRODUCTION (LB/AC)
NORTHER.N AW.NLESS BROME GRASS NOT AVAILABLE
(Bromus inermis spp.) 2 0-33 53 ForB NOT AVAILABLE
PARRY OA.T GRAS.S SHRUB NOT AVAILABLE
(Danthonia parryi) 2 0-9 63 LITTER NOT AVAILABLE
AWNED WHEAT GRASS
(Agropyron subsecundum) 2 0-7 84 ToTAL NOT AVAILABLE
SEDGE
(Carex spp.) 2 0-12 66

0.40 AUM/ac

Ecologically Sustainable Stocking Rate
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Kentucky Bluegrass - Fringed Sage FFB2

(Poa pratensis - Artemisia frigida) Shrub Herbaceous

n=3  Thiscommunity isahighly modified plant community found onloamy rangesitesin the Cardston
Plain in the Foothills Fescue Natural Subregion. This plant community is the product of long-term heavy
grazing, where rough fescue and Parry oatgrass have been gradually replaced by Kentucky bluegrass and
disturbanceinduced increaserslike pasture sage. Further indicators of degradation include bare soil at 36%
and vegetation canopy at about 44%. Risk of soil lossfrom thissitewill be significantly increased. With
proper stocking levels and appropriate rotational grazing practices, the plant community can be quite
productive but many values normally associated the native rough fescue communities are diminished
including drought resistance and suitability for winter grazing. Based on existing information, there appears
to belimited potential for recovery from thiscommunity typeto one dominated by native graminoids. The
suggested stocking rate will allow the range health of the plant community to improve. Stocking at .4 to
.55 AUM/ac will serve to maintain the existing plant community.

Soil Exposure: 36% (15-48) Moss/Lichen Cover: 1% (1 - 2)Total Vegetation: 44% (35 - 53%)

PLANT COMPOSITION CaNoPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST

SHRUBS RANGE SITE:
PRAIRIE ROSE LoAamY 2

(Rosa arkansana) 1 0-3 33

SOILS:
FORBS ORTHIC BLACK CHERNOZEM (BEAZER,
PASTURE SAGE STANDOFF,CARDSTON)
(Artemisia frigida) 16 12-19 100
LEAFY SPURGE ELEVATION:
(Euphorbia esula) 2 0-6 33 M
CoMMON DANDELION
(Taraxacum officinale) 2 0-5 33 SoiL DRAINAGE:
COMMON Y ARROW WELL DRAINED
(Achillea millefolium) 1 0-2 33
SLOPE:

GRASSES VERY GENTLE

KENTUCK BLUEGRASS GENTLE

(Poa pratensis) 65 52-78 100

NORTHERN WHEATGRASS ASPECT:

(Agropyron dasystachyum)4 0-6 67 VARIABLE
AWNLESS BROME FORAGE PRODUCTION (LB/AC)
J(Brorgus inermis) 4 0-7 67 GRASS NOT AVAILABLE

UNE GRASS

(Koeleria macrantha) 1 0-2 67 gcjiﬁB mg: ﬁxﬁ:tﬁzi
WESTERN '.DORCUP'NE GRASS LITTER NOT AVAILABLE
(Stipa curtiseta) 0 01 67 TOTAL NOT AVAILABLE

Suggested Grazing Capacity
0.3 AUM/ac




Smooth Brome - Alfalfa Fre3
(Bromus inermis - Medicago sativa) Herbaceous

n=13 Thisanoldfield plant community associated with loamy rangesitesinthe FoothillsFescueprairie,
in the vicinity of the Oldman Reservoir near north of Brocket and Pincher Creek. These fields were once
seeded as hay or pastureland but now are managed as pastureland. This community would rate as a
desirable modified plant community given the abundance of Smooth brome and Alfalfa. Itisunlikely that
this community would revert to native status, but there are a number of native species that have
reestablished with the agronomic species. Thiscommunity will producelittleforage during drought periods
and are not well suited to dormant season grazing. Plant vigor should be maintained to prevent weed
invasion. Soil exposure is greater than found in the reference plant community.

MossLichen Cover: 0

Soil Exposure: 32 % (2-60)

Total Vegetation: 72% (42-93)

PLANT COMPOSITION CaNOPY COVER(%) Environmental Variables

MEAN RANGE CONST

SHRUBS RANGE SITE

PRAIRIE ROSE LoAMY 4 AND CLAYEY

(Rosa arkansana) 4 0-20 69

SolLs

FORBS ORTHIC BLACK (BEAZER, COWLEY)
ALFALFA

(Medicago sativa) 18 041 92 ELEVATION (M):

ComMMON DANDELION 1250 T0 1300

(Taraxacum officinale) 3 0-15 46

CANADA THISTLE SoIL DRAINAGE:

(Cirsium arvense) il 0-5 38 WELL DRAINED

CREEPING WHITE PRAIRIE ASTER

(Aster falcatus) i 0-5 31 SLOPE:
YELLOW SWEET-CLOVER LEVEL TO STRONGLY SLOPING
(Méelilotus officinalis) il 0-8 8

ASPECT:

GRASSES VARIABLE
AWNLESS BROME

I\(IBfO"“US“"e”“is) et HdiRSe 10 FORAGE PRODUCTION (LB/AC)

ORISR A S At GRASS NOT AVAILABLE
é’;‘g%%’;glﬁ?;icgumﬁ 016 62 FORB NOT AVAILABLE
i SHRUB NOT AVAILABLE

(Poa pratensis) 3 0-20 sl LITTER NOT AVAILABLE)
RED FESCUE

(Festuca rubra) 1 0-8 sl TOTAL NOT AVAILABLE
GREEN NEEDLE GRASS

(Stipaviridula) il 013 8

Ecologically Sustainable Stocking Rate
0.35 AUM/ac
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Kentucky Bluegrass - Smooth Brome - Northern and Western

Wheatgrass - Fre4
(Poa pratensis - Bromus inermis Agropyron dasystachyum and smithii) Herbaceous

n=6 Thisis amodified plant community on dry loamy soils in the Foothills Fescue grassland in the
Cardston Plain and Del Bonita Plateau. Thisisamodified plant community to FFA24 and is associated
with the transition area to the mixedgrass prairie. This plant community is most likely the result of heavy
grazing pressure over a prolonged period but may also be old field communities once seeded for tame
pasture or hay and now managed as rangeland pasture. It isunlikely that this community would revert to
native status, but there are anumber of native speciesthat have reestablished with the agronomic species.
Thiscommunity will producelittle forage during drought periods and are not well suited to dormant season
grazing. Plant vigor should be maintained to prevent weed invasion. Soil exposure isincreased over the
reference plant community.

Soil Exposure: 14% (5-33) Moss/Lichen Cover: 4% (0-7) Total Vegetation: 89% (69-98)

PLANT COMPOSITION CaNoPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST

SHRUBS RANGE SITE:

BUCKBRUSH Loamy 1

(Symphoricarpos occidentalis)7  0-18 50

PRAIRIE ROSE SolLs:

(Rosa arkansana) 3 0-13 33 ORTHIC BLACK (BEAZER, DEL BON|TA,
SASKATOON STANDOFF)

(Amelanchier alnifolia) 2 0-5 33

ELEVATION (M):

FORBS
ALEALEA SoIL DRAINAGE:

(Medicago sativa) 3 015 17 WELL DRAINED

CANADA THISTLE

(Cirsium arvense) 2 011 33 SLOPE :

PRAIRIE SAGEWORT STRONG, MODERATE

(Artemisia ludoviciana) 1 0-3 50

COMMON DANDELION ASPECT:

(Taraxacumofficinale) 1 0-4 50 N/A

GRASSES FORAGE PRODUCTION (LB/AC)
KENTUCKY BLUEGRASS GRASS NOT AVAILABLE
(Poa pratensis) 32 18-53 100 FORB NOT AVAILABLE
AWNLESS BROME SHRUB NOT AVAILABLE
(Bromus inermis) 28 1540 100 LITTER NOT AVAILABLE
UNDIFFERENTIATED WHEATGRASS TOTAL NOT AVAILABLE
(Agropyron) G 2-19 100

CANADA BLUEGRASS

(Poa compressa) 2 01 17 Ecologically Sustainable Stocking Rate
QuUACK GRASS 0.32 AUM/ac
(Agropyron repens) 2 0-5 33
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Raspberry-Rose/K entucky Bluegrass - Dandelion Frci

(Rubus idaeus - Rosa woodsii / Poa pratensis - Taraxacum officinale) Shrub Herbaceous

n=10 Thisisahighly disturbed, early seral plant community associated with wetland and moist loamy
range sitesin the Foothills Fescue and foothills parkland Natural Subregions. Site determinationisdifficult
given the subtle transition from upland to riparian conditions. It is more common in the foothills parkland
Natural Subregion, but can be found in wetland and moist valley bottom locations in the Foothills Fescue.
Thiscommunity hasbeen significantly modified by disturbance history |eading to the replacement of tufted
hair grass and sedges by avariety of non-native species including Kentucky bluegrass, Timothy, Canada
thistle, dandelion and quack grass, thus diminishing the values and functions of the plant community.
Heavy grazing can modify the plant community and reduce the depth and quality of the turfy surfacelayer.
This in turn reduces the potential moisture holding capacity and water infiltration into the soil, and,
increasesoveral runoff. Therange site may appear to be more of aloamy upland site when the dominance
of riparian speciesisdiminished. The potential to restore this plant community to native condition appears
very limited at this time, but productivity and vegetation cover can be significantly enhanced through
rotational grazing. Though the potential for recovery of the herbaceous layers appears unlikely, there are
many woody species that may release with more rest in the grazing cycle including: basket willow,
Saskatoon, chokecherry, gooseberry and aspen. The Ecologically Sustainable Stocking Rate will allow
range health to improve. Stocking at .7 to .9 AUM/ac will maintain the existing plant community.

Soil Exposure: 1% (0-10) Moss/Lichen Cover: 1% (0-4) Total Vegetation: 98% (98-98)

0.5AUM/ac

PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES

MEAN RANGE CONST
SHRUBS RANGE SITE:
WILD RED RASPBERRY LoAMY 1, WETLAND, OVERFLOW
(Rubus idaeus) 7 040 90
ComMMON WILD Rose SOILS:
(Rosa woodsii) 7 0-16 90 ORTHIC HUMIC GLEY SOL
SNOWBERRY ORTHIC BLACK CHERNOZEM
(Symphoricarpos albus) 4 0-13 80

ELEVATION:

FORBS
CoMMON DANDELION SOIL DRAINAGE:
(Taraxacum officinale) 7 315 100 POORLY DRAINED, IMPERFECTLY DRAINED
WILD WHITE GERANIUM MODERATELY WELL DRAINED
(Geraniumrichardsonii) 3 2-8 100 WELL DRAINED
GRASSES SLOPE:
KENTUCKY BLUEGRASS VERY GENTLE, NEARLY LEVEL
(Poa pratensis) 15 1-48 100 MODERATE
TIMOTHY
(Phleum pratense) 6 0-9 100 ASPECT:
BLUEJOINT NORTHERLY
(Calamegrostis FORAGE PRODUCTION (LB/AC)
canadensis) 4 012 50 GRASS NOT AVAILABLE
UNDIFFERENTIATED SEDGE FORB NOT AVAILABLE
ég@[eQLUEGRASS 3 0-8 %0 SHRUB NOT AVAILABLE
Poapsiis 3 o1 @ o T e
IB’;EE;&I; f ;;S)IS tosa) 1 0-3 60 “ Ecologically Sustainable Stocking Rate
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Beaked Willow/Sedge - Tufted Hair Grass rFrc2

(Salix bebbiana / Carex - Deschampsia cespitosa) Herbaceous Shrub

n=6 Thisis alate seral to reference plant community for wetlands and subirrigated range sites in the
Foothills Fescue grassland.  This community is more common in the adjoining foothills parkland Natural
Subregion, but can be found in wetland and moist valley bottom locations in the Foothills Fescue. The
moist rich growing conditions of the site are easy to recognize given the presence of beaked willow and the
dominance of sedges and tufted hair grass. Heavy grazing can modify the plant community and reducethe
depth and quality of the turfy surface layer. Thisin turn reduces the potential moisture holding capacity
and soil moistureinfiltration and increasesoverall runoff. Therange site may appear to be more of aloamy
upland site when the dominance of riparian species is diminished. This is a highly productive plant
community that can be maintained with rotational grazing practices. Season long grazing, even at proper
stocking rates for the overall pasture will allow this type to become preferred range leading to declinesin
range health and productivity over time.

Soil Exposure: 0% (0-1) Moss/Lichen Cover: 2% (0-9) Total Vegetation: 97% (96-98)
PLANT COMPOSITION CANOPY COVER(%) ENVIRONMENTAL VARIABLES
MEAN RANGE CONST

SHRUBS RANGE SITE:

BEAKED WILLOW SUB-IRRIGATED, WETLAND

(Salix bebbiana) 3 0-15 17 OVERFLOW
UNDIFFERENTIATED WILLOW SOILS:

(Salix) 2 0-5 67 ORTHIC HUMIC GLEYSOL

ORTHIC BLACK CHERNOZEM

FORBs
CANADA THISTLE ELEVATION:

(Cirsium arvense) 2 0-9 83

CoMMON DANDELION SoIL DRAINAGE:

(Taraxacum officinale) 2 0-3 100 POORLY DRAINED

IMPERFECTLY DRAINED

GRASSES

UNDIFFERENTIATED SEDGE SLOPE :

(Carex) 25 16-37 100 GENTLE, LEVEL

TUFTED HAIR GRASS VERY GENTLE

(Deschampsia cespitosa) 17 10-25 100 NEARLY LEVEL

UNDIFFERENTIATED REED GRASS

(Calamagrostis) 8 0-25 33 ASPECT:

NARROW REED GRASS SOUTHERLY

(Calamegrostis FORAGE PRODUCTION (LB/AC)
Vs\t/TII?Cé??)USH 7 0-27 50 GRASS NOT AVAILABLE
(Juncus balticus) 7 2-14 100 g?;BJB Hgl ﬁxﬁ:tﬁsi
KENTUCKY B.LUEGRASS LITTER NOT AVAILABLE
(Poa pratensis) > 010 8 TOTAL NOT AVAILABLE
TIMOTHY

(Phleum pratense) 5 0-13 83

Ecologically Sustainable Stocking Rate
1.3 AUM/ac
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PLANT COMPOSITION CANOPY COVER(%)

Soil Exposure: 1% (0-5) Moss/Lichen Cover: 1% (0- 4)

Beaked Willow/K entucky Bluegrass -Timothy - Tufted Hair Grass -
FFC3

(Salix bebbiana/Poa pratensis - Phleum pratense - Deschampsia cespitosa) Shrub Herbaceous

n=7 Thisan early to mid seral plant community in the Foothills Fescue grassland on wetland and very
moist loamy range sites. Site determination is difficult given the subtle transition from upland to riparian
conditions. Itismore common in thefoothills parkland Natural Subregion, but can befound inwetland and
moist valley bottom locations in the Foothills Fescue. This community has been significantly modified
by disturbance history leading to the replacement of tufted hair grass and sedges by avariety of non-native
species including Kentucky bluegrass, Timothy, Canada thistle, dandelion, awnless brome and meadow
fescue, thus diminishing the values and functions of the plant community.

Total Vegetation: 97% (94-98%)

ENVIRONMENTAL VARIABLES

SHRUBS

BEAKED WILLOW
(Sdlix bebbiana)
SHRUBBY CINQUEFOIL
(Potentilla fruticosa)

FORBs

CANADA THISTLE
(Cirsium arvense)
CoMMON DANDELION
(Taraxacum officinale)

GRASSES
KENTUCKY BLUEGRASS
(Poa pratensis)
TIMOTHY
(Phelum pratense)
TuUrTED HAIR GRASS
(Deschampsia cespitosa)
SEDGE
(Carex spp.)
AWNLESS BROME
(Bromus inermis)
MEADOW FESCUE
(Festuca pratensis)
WIRE RUSH
(Juncus balticus)
HOOKER'S SEDGE
(Carex hookerana)

MEAN RANGE CONST

4 0-29 14
1 0-4 43
3 0-12 57
2 0-6 100

25 13-49 100

13 326 100

9 1-15 100
5 0-24 57
4 0-28 14
4 0-25 14
3 0-11 86
2 0-10 29

RANGE SITE:
WETLAND
LoAMY (MOIST)

SoILS:
ORTHIC HUMIC GLEY SOL
GLEYED BLACK CHERNOZEM

ELEVATION ():
SoIL DRAINAGE:

MODERATELY WELL DRAINED
IMPERFECTLY DRAINED
POORLY DRAINED

SLOPE :
NEARLY LEVEL
VERY GENTLE

ASPECT:
SOUTHERLY
NORTHERLY

FORAGE PRODUCTION (LB/AC)
GRASS NOT AVAILABLE
ForB NOT AVAILABLE

SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Suggested Grazing Capacity
0.8 AUM/ac
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system.

Soil Exposure: 10%

PLANT COMPOSITION CANOPY COVER(%)

M osgLichen Cover:10%

Creeping Juniper - Parry Oatgrass - Western Porcupine Grass -

(Juniperus horizontalis - Danthonia parryi - Stipa curtiseta) Shrub Herbaceous

n=1 Thisisapreliminary community that is likely the reference plant community on the steepest of
thin break range sites within the Foothills Fescue Natural Subregion. Thiscommunity iscommon on steep
ridges and very strong slopes where juniper will form dense colonies through a strong spreading root

Total Vegetation:87%

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER
(Juniperus horizontalis) 39

FORBS

CREEPING WHITE PRAIRIE ASTER

(Aster falcatus) 4
COMMON Y ARROW
(Achillea millefolium) 1

GRASSES

PARRY OAT GRASS
(Danthonia parryi) 23

WESTERN PORCUPINE GRASS
(Stipa curtiseta) 7
UNDIFFERENTIATED SEDGE
(Carex) 4

HOOKER' S OAT GRASS
(Helictotrichon hookeri) 4
FOOTHILLS ROUGH FESCUE
(Festuca campestris) 3
IDAHOE FESCUE

(Festuca idahoensis) 3
JUNE GRASS

(Koeleria macrantha) 2
NORTHERN WHEATGRASS
(Agropyron dasystachyum)2

RANGE SITE:
THIN BREAKS

SolLs:
ORTHIC EUTRIC BRUNISOL (NORTH FORK)
ORTHIC BLACK CHERNOZEM (OCKEY)

ELEVATION:
M

SOIL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED

SLOPE :
VERY STRONG

ASPECT:
SOUTHWEST

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
ForB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.2 AUM/ac
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PLANT COMPOSITION CANOPY COVER(%)

Soil Exposure: 9 % (2-20)

Moss/Lichen Cover: 0% (0-0)

Snowberry/Smooth Brome - Kentucky bluegrass Frcs

(Festuca idahoensis - Festuca campestris - Koeleria macrentha) Herbaceous

n=21 This plant community is disturbed shrub community that is associated with limy range sites, but
occurson moderateto steep north and east facing slopes. Aspect and winter snow deposition provide moist
growing conditions which are suitable for Smooth brome and Kentucky bluegrassto invade and persist on
the site. These sites may also be vulnerable to deposition of weed seeds like Canada thistle, which may
become established with the superior moisture regime.

Total Vegetation: 89% (20 - 100)

ENVIRONMENTAL VARIABLES

SHRUBS
BUCKBRUSH

(Symphoricarpos occidentalis) 13

SASKATOON
(Amelanchier alnifolia)

FoORrBs

COMMON YARROW
(Achillea millefolium)
SMOOTH ASTER

(Aster laevis)
CoMMON DANDELION
(Taraxacum officinale)
ALFALFA

(Medicago sativa)

GRASSES

AWNLESS BROME
(Bromus inermis)
KENTUCKY BLUEGRASS
(Poa pratensis)

GIANT WILD RYE
(Elymus piperi)

MEAN RANGE CONST

2

60

7

2

0-34

0-24

0-11

0-19

0-20

17-96

0-37

0-14

81

38

43

19

24

10

100

52

24

RANGE SITE:
Limy

SolLS:
REGO BLACK CHERNOZEMS (PARSONS,
OLDMAN)
CALCAREOUS BLACK CHERNOZEMS
(CowLEY, MOKOWAN, WOL-AA)

ELEVATION:
1200- 1350 m
SoIL DRAINAGE:
WELL DRAINED

RAPIDLY DRAINED

SLOPE:
MODERATE TO SEEP SLOPES

ASPECT:
NORTH AND EAST

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.25 AUM/ac
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of slopes.

Soil Exposure: 38 % (10-58)

PLANT COMPOSITION CANOPY COVER(%)

Creeping Juniper/Northern and Western Wheat Grass Frce
(Juniperus horizontalis/Agropyron dasystachyum and smithii) Herbaceous

n=10 Thisisareferenceplant community for thin break range sitesinthe Foothills Fescue prairiewithin
the Cardston Plain and Del Bonita Plateau. This community is a product of dry and exposed slope
conditions. Thin break range sitesare steeply sl oping landscapeswith lessthan 10% bedrock exposure and
with bedrock within 5 m of the soil surface. Soil exposureis very high given the steepness and exposure

Moss/Lichen Cover: 2% (0-3)  Total Vegetation: 65% (50-90)

ENVIRONMENTAL VARIABLES

MEAN RANGE CONST

SHRUBS
CREEPING JUNIPER
(Juniperus horizontalis) 28
SASKATOON
(Amelanchier alnifolia) 4
BUCKBRUSH
(Symphoricarpos occidentalis)3
SKUNKBUSH
(Rhustrilobata) 2
FORBS
GOLDEN BEAN
(Thermopsis rhombifolia) 1
GRASSES
UNDIFFERENTIATED WHEATGRASS
(Agropyron) 21
BLUEBUNCH WHEATGRASS
(Agropyron spicatum) 6
GREEN NEEDLE GRASS
(Stipaviridula) 4
JUNE GRASS
(Koeleria macrantha) 3
THREAD-LEAVED SEDGE
(Carexfilifolia) 2
Foothills rough fescue
(Festuca campestris) 2
INDIAN RICE GRASS
(Oryzopsis hymenoides) 1
PLAINSMUHLY
(Muhlenbergia cuspidata) 1

13-41

0-23

0-11

0-7

5-34

0-25

0-8

0-7

0-15

0-9

0-4

100

40

70

50

40

100

50

90

80

70

40

30

50

RANGE SITE:
THIN BREAKS

SoILS:
ORTHIC REGOSOL
(NORTH FORK, OCKEY, MOKOWAN,
OWENDALE)

ELEVATION:
1200- 1350 m

SoIL DRAINAGE:
WELL DRAINED
RAPIDLY DRAINED

SLOPE :
STEEPLY SLOPING

ASPECT:
SOUTH AND WEST

FORAGE PRODUCTION (LB/AC)

GRASS NOT AVAILABLE
FORB NOT AVAILABLE
SHRUB NOT AVAILABLE
LITTER NOT AVAILABLE
ToTAL NOT AVAILABLE

Ecologically Sustainable Stocking Rate
0.28 AUM/ac
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7.0 Guidelinesfor assessing plant community structure, soil exposure and litter
abundance and noxious weeds.

The following guidelines are designed for use with the Range Health Assessment for
Grassland, Forest and Tame Pastures - Field Workbook (Adams et al. 2003). Therange
health protocol is available from the Rangeland Management Branch, Public Lands
Division, Alberta Sustainable Resource Development as a field workbook in 2003. The
following comments are to assist the user in interpreting the range health codes and
instructions in the Foothills Fescue grassland.

7.1 Question 1 Integrity and Ecological Status
Why is plant species composition important?

Plant species composition is a fundamental consideration in range health assessment.
Plant species composition will influence a site’ s ability to perform functions and provide
products and services. Native plant communities evolve within their environment and
slowly change over time as environmental factors change. Significant short term changes
in plant composition do not normally occur unless caused by significant disturbances like
continuous heavy grazing, prolonged drought, prolonged high periods of precipitation,
exotic species invasion, frequent burning or atimber harvesting treatment.

What changesin plant community may result from disturbance?

Plant species changes due to grazing pressure are predictable:

C  Perennial speciesthat tend to be most productive and palatable are also the most
sensitive to grazing and will decline with increased grazing pressure.

C  Specieswith lower forage value and greater adaptation to grazing pressure will
increase in relative abundance.

C Eventually very heavy grazing pressure will lead to weedy species that are adapted to
more constant levels of disturbance.

What successional stages should we manage for ?

Range management objectives tend to favor the later stages of plant succession (late-seral
to reference plant community or good to excellent range condition). Late-seral plant
communities tend to be superior in the efficient capture of solar energy, in cycling of
organic matter and nutrients, in retaining moisture, in supporting wildlife habitat values
and in providing the highest potential productivity for the site. Early-seral stages
represent plant communities with diminished ecological processes that are less stable and
more vulnerable to invasion by weeds and non-natives species. They are also
characterized by diminished resource values such as livestock forage production, wildlife
habitat values and watershed protection.
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How do management changes affect plant communities?

When disturbance impacts are reduced or removed, the present plant community may
react in anumber of ways. It may appear to remain static, or it may move toward a
number of identifiable plant communities, including the potential natural community.
Some rangeland communities due to disturbance history or a natural process of invasion,
have become dominated by non-native species called modified plant communities. To the
best of our knowledge, long-term rest of these modified plant communities will not return
these to native plant communities. When non-native plant communities are being
evaluated (not including tame pasture at thistime), a separate set of questions are applied
to determine the health status of modified plant communities.

How can | tell the ecological status of a plant community?

The plant community tables provide guidance in understanding the ecological status of a

given plant community:

*  Therange plant community column normally contains plant communities considered
to be the Reference Plant Community(RPC) or site potential.

*  Thenext column to the right shows plant communities that are seral. These
communities have had some modification due to disturbance with seral status
declining as you move down the column.

*  Thenext column to the right of the seral communities column summarizes seral
modified communities where disturbance history has altered the plant communities to
anon-native or modified status.

7.2 Question 2 - Plant Community Structure
What is plant community structure and why isit important?

This parameter recognizes the importance of structure associated with the canopy cover of
major life form groups (trees, shrubs, forbs and graminoids) in a plant community. A
diverse plant community supports optimum nutrient cycling and energy flow. Different
life forms or life form groups vary in canopy structure and rooting depths, using sunlight,
water and nutrients from different zones in the vegetation canopy and soil. Plant
community structure isimportant in maintaining net primary production, especialy in
forested rangelands, and in the maintenance of habitat values for a spectrum of wildlife
species including browsing opportunities for ungulates and feeding and nesting sites for
breeding birds. In grasslands plant community structure also contributes to snow capture
and retention.

Scoring structurein the Foothills Fescue grassland

»  rough fescue grassland will normally have atall grass and forb layer including rough
fescue, anumber of native wheatgrasses and a number of tall forbs

»  Parry oatgrass and Idaho fescue will identify a mid-grass structural layer

» healthy Foothills Fescue grasslands normally have arich layer of low grasses and low
forbsfilling in the spaces in the canopy between the larger bunchgrasses



» thislayer of low graminoids and forbs may be shaded out in the absence of grazing

* whenrating structure in modified plant communities, tall growing non-natives
(Kentucky bluegrass, awnless brome and Timothy) may receive full marks for
structure if they provide a canopy height similar to a healthy rough fescue stand

7.3 Question 3 - Doesthesiteretain moisture (litter standards)
What islitter and how doesit contribute to range health?

When functioning properly, awatershed captures, stores and beneficially releases the

moi sture associated with normal precipitation events. Uplands make up the largest part of
the watershed and are where most of the moisture received during precipitation eventsis
captured and stored. Live plant material from both vascular and non-vascular plants and
litter, residual plant material, either standing, freshly fallen or slightly decomposed on the
soil surface, is strongly linked to range health. Litter cover aids a number of important
functions on rangeland including: water infiltration (slowing runoff and creating a path
into the soil), reducing soil erosion from wind and water, reducing evaporative losses and
reducing raindrop impact.

In grassland environments significant incoming precipitation islost as evapo-
transpiration. Litter acts as aphysical barrier to heat and water flow at the soil surface.
Litter conserves moisture by reducing evaporation, making scarce moisture more
effective. Studies show that forage yields are reduced by about 30 % during dry years
when litter has been removed by fire or heavy grazing on foothills rangelands (Willms et.
al 1986). Table 3 summarizeslitter normals for the Foothills Fescue grassland. Like
climate normals, litter normals will be adjusted and refined over time as additional years
of monitoring add to the normals.

How much isenough?

Our basic assumption is that healthy grazed sites that provide optimum grazing
opportunities will have a characteristic litter level that will be maintained over time with
light to moderate stocking rates. By monitoring a variety of different ecological range
sites over time, we are able to establish a“litter normal” expressed asIb./ac. Thelitter
normals recommended for the Foothills Fescue grassland are summarized in Table 3. The
litter normal relates to the potential productivity of the site.

*  Most loamy range sites in the Foothills Fescue grassland will be Orthic Black
Chernozems with Ah thickness 20 cmor less.  Thick Black describes the deeper
profiles that exceed 20 cm in Ah thickness.

»  Threshold values should be viewed as a starting point, aminimum level for
establishing abasic level of moisture retention.

* Whileitispossible to have an excessive litter build up that has choking effect on the
grassland, this generally occurs at > 4000 - 6000 Ib./ac. of litter.

* Modified plant communities have a diminished potential to produce adequate litter
levels since the non-native plant material is much more prone to weathering loss.
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Table11. Litter normalsfor the Foothills Fescue.

Range Litter Healthy Healthy Unhealthy Data Source Litter n=years
Site Normal | >65% of with Values collected
normal problems <35% of (Ib./ac.)
65 to 35% normal
of normal
Loamy 1200 >780 780 <420 * Waldron Benchmark 1188 12
Exlosure and Willow
Creek Exclosures
(Moisey and Adams
2002)
 Granum Fire Recovery 928 1

Study (Bork et. a
2002)
e Milk River Exclosure

(Moisey and Adams 1209 12
2002)
Shallo 1000 >650 650-350 <350 * Maycroft Benchmark 720 11
w-to- Exclosure - recovery
Gravel stage (Moisey and
Adams 2001)
« Upper Pekisko 1664 1
(Moisey and Adams
2002)
» Upper Pekisko(Adams 1200 3
et. a 1992)
Thin 500 >325 325-175 <175 . gCUlaf ;ﬂi Imai_e; (High 400 to 600 7 years of
Break: ange Ecologic ;
reas Consultants - SW single year
Range Surveys) observations

7.4 Question 4 - Site/Soil Stability
Why is soil loss a concern for rangeland health?

Rangelands experience varying degrees of natural stability depending on climate, soil,
topography and plant cover. The normal amount of sediment that will be produced by
water and wind erosion processes from a particular site type is termed geologic erosion.
Managers strive to prevent accelerated erosion due to land management practices by
maintai ning adequate vegetation cover and a minimum of exposed soil. Vegetation
protects the soil surface from raindrop impact, it detains overland flow, maintains
infiltration and permeability and protects the soil surface from erosion. Soil lossisa
serious concern since erosion tends to remove the most valuable fractions from the soil,
the finer lighter particles like clays, silts and organic matter which are most important to
soil fertility and moisture holding capacity. Long-term studies show that ongoing soil loss
due to overgrazing or other practices will eventually transform the soil to a shallower,
drier, less productive and less stable soil type. Excess sediment production has a negative
impact on water quality since the fine particles that are eroded have great potential to
absorb and carry nutrients and chemicals.

Ecological sites that are normally unstable will tend to exhibit significant exposed soil and
have shallow soil profiles (seepage and slumping areas, badlands, thin breaks, saline
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lowlands, solonetzic soils, some sandy soils). Erosion and sediment production from sites
that are normally unstable is not the focus of this question, but rather the loss of key soil
particles from well developed sites that are normally stable.

Human-caused bare soil is rated by considering the total bare soil on arange site minus
the amount that is normally naturally occurring. For most sites in the Foothills Fescue
grassland, there is normally no bare soil. The following table shows the normal range of
mean soil exposure values observed in the plant community data. Steep slopes, gravelly
soils and thin break sites may have up to about 10% naturally occurring bare soil (Table
12).

Table 12. Soil exposure normals for major range sites in the Foothills Fescue grassland.

Range Sites Soil Exposure
(% canopy cover)

L camy

e Loamy 1 moist 0-1%

e Loamy 2 mid 0-5%

e Loamy 3dry 0-8%

* Loamy steep 5-8%

Gravel and Shallow-to-Gravel 5-10%

Thin Breaks 5-10% I

7.5 Question 5 - Noxious weed infestation.

Noxious weeds are invasive plants that are alien species to the rangeland plant
community. Weeds are seldom a problem in vigorous, well managed pastures although
weed invasion may occasionally happen in healthy stands. Weeds may be introduced to
relatively healthy stands through rodent burrows, but generally their presence indicates a
degrading plant community. Noxious weeds diminish the agricultural productivity of a
site, and threaten biological diversity and the structure, function, and sustainability of
ecosystems. They diminish the multiple uses and values that range is normally capable of
providing.

Weeds normally provide a strong message about range health. Weeds most often invade
range where grazing practices have resulted in available niche space (bare soil, surplus
moisture); available micro-habitats normally occupied by range plants, but now available
to weeds due to overgrazing or some other land use or natural disturbance. Grazing
management strives to maintain plant vigor and vegetation cover so that all niche spaceis
filled by one or more plant communities that can occupy the site and thereby minimize
weed invasion.
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The rating noxious weed infestation should be guided by local weed list of noxious weeds
as provided by municipal weed control authorities. This question attempts to identify
noxious (restricted weeds) infestation on arange site.

In the analysis of plot data, three noxious weeds were encountered including Canada
thistle, leafy spurge and tall buttercup. Several nuisance weeds were also encountered
including perennial sow thistle and annual hawk’s beard. Canada thistle was the most
common occurring in about 15 percent of plots. On highly disturbed sitesit occurred at
up to 12 % canopy cover. All other weed species occurred at trace levels of frequency
and cover.
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APPENDIX 9.1 Ecological Range Site Definitions

Table 13. Ecological/range sites, with definitions and abbreviated AGRASID
correlations. From McNeil (2003).

“Ecological/ Revised Definition AGRASID 3.0 Correlation
Range Site
Subirrigated Water tableis close to surface during Gleyed non-saline medium- to
(Sh) growing season, but rarely above. coarse-textured soils.

Riparian (Ri) Zone most closely adjacent to stream Any SLM with floodplain or
and river channels. Also known asthe  stream channel landscape model

lotic zone. (FP1,FP2, FP3, SC1-1, SC1-h,
SC2, SC3or SC4)
Overflow (Ov)  Areas subject to water spreading and Inclined, low relief landscapes
sheetflow. Typicaly on gentleinclines  including fans and aprons; or
or terraces prone to stream overflow. soils devel oped on fans, aprons or
terraces.
Wetland (WL)  Typically low-lying or depressional Non or weakly saline Gleysols or
positions subject to occupation by water  Organic soils. OR
ranging from temporary to semi- undifferentiated water bodies
permanent in duration. Also known as (ZWA) with any landscape model
the lentic zone. except W1, W2 or W3.

Clayey (Cy) Clayey textured soilsincluding silty Fine- and very-fine-textured soil
clay, sandy clay, clay, and heavy clay. groups.
Generally >40% clay.

Loamy (Lo) Includes loam, silt loam, silt, clay loam, Medium- and moderately-fine
sandy clay loam, and silty clay |loam. textured soil groups.

Sandy (Sy) Sandy-loam-textured soils. Moderately coarse soil group.

Limy (Li) Eroded or immature soilswith freelime  Eroded, Rego and Calcareous
(CaCOQ,) at the soil surface. Soil pH soils or subgroups.
generally >7.5.

Sand (Sa) Loamy sand and sand soils, and not with  Very-coarse-textured soil group
aduned surface. and not on duned landscape

models.

Blowouts (BIO) Areas with eroded surface pitsreflecting Dominant or Co-dominant
the presence of abundant Solonetzic Solonetzic Order Sails.
(hardpan) soils.

Choppy Loamy sand and sand soilswith aduned Very-coarse-textured soil groups
Sandhills (CS)  land surface. with duned |andscape models.
Thin Breaks Areas with bedrock at or near the soil Landscape models 13m and 13h;
(TB) surface; largely vegetated. May include  OR layered, medium, or fine
thin, eroded or immature soilson gentle  materials with mas pm of L6, L7,
to steep landscapes. L8, L16, M5, or F5.
Shallow to Soil with 20 to 50 cm of asandy or Layered materials denoted by mas
Gravel (SwWG) loamy surface overlying agravel or pm (parent material) codes L4 or
cobble- rich substrate. L5.
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“Ecological/ Revised Definition AGRASID 3.0 Correlation
Range Site

Saline Lowland  Areaswith negligible vegetation dueto  Saline Regosolic or Saline

(SL) electrical conductivity (salts) and/or Gleysolic series OR sodic
sodium adsorption ratio limitations. Regosolic series.

Gravel (Gr) Dominated by gravels or cobbles (>50% Layered or coarse materials with
coarse fragments). May be coveredby a maspmcodesL1, L17,L19, L21
mantle with few gravels, up to 20 cm or C1.
thick.

Badlands/ Nearly barren lands with exposures of Specific Landscape Models 14h,

Bedrock (BdL)  softrock or hardrock. Includes steep I5.
valley walls.

“Ecological/range sites are listed in order from most productive to least productive.
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9.2 A Concise Guideto Assist Users of AGRASID

9.2.1- AGRASID: SOIL LANDSCAPE MODELS

AGRASID 3.0isthe most recent version of the Agricultural Region of Alberta Soil Information Database
(ASIC 2001). AGRASID isadigital compilation of soils and landscapes presented at a scale of 1:100,000.

The basic soil map unit of AGRASID isthe Soil Landscape Model (SLM) (ASIC 2001). Soil Landscape
Models include soil series codes, a unit number, and alandscape model (Figure 5). Soil series proportionsin
apolygon or SLM are either dominant (50 to 100%), co-dominant (30 to 50%), or significant (10 to 30%).
The soil series code in SLMs in which one soil seriesis dominant are denoted with three-letter symbols. The
s0il series code in SLMsin which two or three soil series are co-dominant are denoted with four-letter codes,
with the first two lettersindicating the first co-dominant soil and the last two letters indicating the second
co-dominant soil. For example, an SLM with the soil series symbols BZCT indicates a co-dominant Beazer
(BZR, Orthic Black Chernozem) developed on glacial till and, Cardston (CTN, Orthic Black Chernozem)
developed on fine glaciolacustrine parent material.

A soil model unit number between 1 and 21 following the soil series symbol generally indicates a significant
component of a particular soil or soils (Table 14).

Examples of Soil Model NumbersUsed in Soil Landscape Models

A

» A simple SLM with one dominant soil (BZR) isindicated as BZR1/U1l. The soil model number 1
indicates arelatively pure unit with no significant identified soils. The landscape model U1l indicates a
low-relief undulating landscape with slopes generally less than 2%.

» A complex SLM with two co-dominant soils (BZR and CTN) isindicated as BZCT2/U1h-c. The soil
model number 2 indicates a significant proportion of wet soils (Gleysols or gleyed subgroups). The
landscape model U1h indicates undulating topography (slopes of 2 to 5%). The ¢ modifier refersto the
presence of channels (Table 18).

BZCT2/Ulh-c
Soil Series (indicdes two
co-dominant soils:
BZ = (Beazer) findscape Model (Table 17)
CT = (Cardston)
Tables 19 & 20
Soil Model Unit
Number (2 =
Significant wet soils
—Table 14) Surface Form
Surface form and slope class Modifier (c=
U1h = gently undulating with channeled) (Table
slopes of 2 —-5% 18)

Fig. 5 An example of an SLM code.
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9.2.2 SOIL MODEL UNIT NUMBERS
Table 14. Description of Soil Model Unit Numbers.

Soil Model Significant Soil Additional Description

Unit
Number
1 Relatively pure unit. No significant soils identified.
2 Wet, including gleyed subgroups, Gleysols or Gleyed are imperfectly drained; Gleysols and Organics are
Organics usually poorly or very poorly drained
3 Saline or salt-enriched Saline phase or Saline subgroups
4 Eroded, Rego or Calcareous Eroded and Thin phases, Rego or Cal careous subgroups

5 Finer textured Soils must be at |east one textural group finer (refer to
textural triangle, Fig. 4) than the dominant or co-dominant
soils.

6 Coarser textured Soils must be at |east one textural group coarser (refer to
textural triangle, Fig. 4) than the dominant or co-dominant
soils.

7 Solonetzic order hardpan layer affected by sodium enrichment |

8 Wet (2) and Eroded, Rego and Calcareous soils Both Soil Model Units 2 and 4 are present in significant
4 proportions

9 Wet (2) and coarser (6) Both S(_)il Model Units 2 and 6 are present in significant
proportions

10 Wet (2) and Solonetzic (7) Both Soil Model Units 2 and 7 are present in significant
proportions

11 Eroded, Rego and Calcareous soils (4) and Both Soil Model Units 4 and 6 are present in significant

coarser textured (6) proportions

12 Wet (2), Eroded, Rego and Calcareous (4) and 1 he three Soil Model Units 2, 4 and 6 are present in
coarser textured (6) significant proportions

13 Significant saline soils (3) and eroded Rego and Both Soil Model Units 3 and 4 are present in significant
Calcareous soils (4). proportions

14 Eroded, Rego and Calcareous (4) and Both Soil Model Units4 and 7 are present in significant

Solonetzic (7) proportions

15 Coarser textured (6) and Solonetzic (7) Both S(_)il Model Units 6 and 7 are present in significant
proportions
16 Chernozemic only if the dominant or co- Significant Chernozemic soils in polygons dominated by soil
dominant soils are Brunisolic, Luvisolic, of other orders.
Vertisolic, Regosolic, Solonetzic and/or
Gleysolic
17 Significant finer-textured soils (5) and Both Soil Model Units 5 and 7 are present in significant
significant Solonetzic soils (7). proportions
18 Wet (2) and finer-textured (5) Both Soil Model Units 2 and 5 are present in significant
proportions
19 Wet (2) and Chernozemic (16) only if the Both Soil Model Units 2 and 16 are present in significant

dominant or co-dominant soilsare of anon-  Proportions
Chernozemic order.

20 Imperfectly or freely drained soils (Gleyed Dpnji r\antly poorly or very .poor.ly drained spi Is, vyith
subgroups) only if dominant or co-dominant significant npn-Chernozemlc soils that are either imperfectly
soilsare of the Gleysolic or Organic orders,  ©F freely drained.

271 Dominant or two codominant Gleysolic soils Dominated by mineral wetland soils with significant areas of

ith Qi anifi P peat accumulation.
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Variants

Variants of Soil Series are indicated as modifiers following the Soil Series code. Three

examples are listed below. For acomplete list of the 48 possible variants, see ASIC 2001.

Co: Coarse-textured variation of the noted soil series. Textural classis at least one
group coarser (Fig. 4). E.g., BZR is medium-textured, so a BZRco indicates at
least a moderately-coarse-textured variation.

gl: Gleyed phase of the noted soil series. Soils are generally imperfectly drained,
indicative of temporary wetlands. May also be indicative of a high watertable,
which can promote subirrigation.

st: Stony phase used to indicate surface stoniness class of S3 or greater. Selected
classes are defined in Table 15.

Table 15. Selected stoniness classes.

Stoniness Description % of Land Surface
Class Covered By “Stones or
Boulders
S3 very stony 3-15
A excessively stony 15-50
Sb exceedingly ston >50

ZStones are 25 to 60 cm in diameter; boulders are >60 cm in diameter.

Undifferentiated Soil M odels

Some soil landscapes are complex and may contain a wide variety of soil series. For these
conditions undifferentiated soil models are used. Undifferentiated soil models begin with
the letter Z, and reflect a broad grouping of particular soils that can include a soil order
(E.g., ZSZ for Solonetzic), a soil subgroup (E.g., Gleyed is a component of ZGW), or a
broad soil textural group (E.g., ZCO for coarse soils, Fig. 1). Nine undifferentiated soil
models were used in AGRASID (Table 16).
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Table 16. Description of Undifferentiated Soil M odels.

Undifferentiated

Soil Model Code Description

ZCO Coarse soils (gravel and sand)

ZER Eroded mineral soils including Regosols and Rego and
Cal careous subgroups

ZFl FFiner-textured soils (finer than indicated by series)

ZGW Gleyed subgroups, Gleysols and water

ZNA Saline soils

ZOR Organic soils

YASYA Solonetzic order soils

ZUN Undifferentiated mineral soils

Z\WA Water bodies

9.2.3 Landscape Models

Landscape Models reflect landform, surface shape, slope and relief. (Table 17). They are
usually denoted with a capital letter followed by a number followed by a small letter. For
acomplete listing of landscape models, please refer to AGRASID Version 3.0 (ASIC
2001). Landscape models pertinent to Organic soil areas are not included for Range
Guides of the Grassland Natural Region.

Table 17. Definition of Selected L andscape M odels.

efinition of Landscape M odel

redominant Slope

Fode Range (%)

DL Disturbed land, including communities and facilities.

D1  |ow-relief longitudinal dunes. 2_9
D1m Moderate-relief longitudinal dunes. 5_15
D1h High-relief longitudinal dunes. 9-130

D2 |ow-relief parabolic dunes. 2_9
D2m Moderate-relief parabolic dunes. 5_15
D2h High-relief parabolic dunes. 9-130
Fp1  Mnconfined meander floodplain. 0-5
Fp2 Mnconfined braided channel. 0-5
gp3  [confined floodplain with or without low-level terraces. 0-5

HR2m [Moderate-relief hummocky and ridged. 5_15
HR2h High-relief hummocky and ridged. 9-130

H1  Low-relief hummocky. 4-9
Him Moderate-relief hummocky. 7-15
H1h High-relief hummocky. 12-30

Hsl  Low-relief hummocky draped moraine over softrock. 4-9
H5m [Moderate-relief hummocky draped moraine over softrock. 7_15
Hsh  High-relief hummocky draped moraine over softrock. 12-30

13l nclined, generally single slope landform, including fans and aprons. 2_9
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efinition of Landscape M odel

redominant Slope

Fode Range (%)

13m Inclined; generally single slope moderate-relief landform. 6-15

13n  Inclined and steep; generally single slope high relief landforms with 0 to 10% 15—60

pxposed bedrock.

141 nclined; generally single slope low-relief landforms with >10% exposed softrock. 2_9
14m |nclined; generally single slope moderate-relief landforms with >10% exposed 6—15

softrock.

14h nclined and steep; generaly single slope high-relief landforms with >10% 15-60

pxposed softrock.
I5 nclined steep with extensive failure slumps. 15—-60

jul [Combination of inclined and undulating; generally awavy pattern of gentle slopes 1_-5

pn an overall inclined landscape.

lup [Combination of inclined and undulating to hummocky; generally awavy pattern of 3_9

pentle to moderate slopes on an overall inclined landscape.

L1 |_evel plai n. 0-2

L2 [|evel closed basin (depression with raised edges). 0-2

L3 [evel and terraced; not within modern stream channels. 2_5
M1m Moderate-relief rolling, including multi-directional inclined slopes greater than 6-15

1100 m in length.
M1h High-relief rolling, including multi-directional inclined slopes greater than 400 m 15-130
n length.

Ro|  |ow-relief ridged landscape. 2_5
R2m Moderate-relief ridged landscape. 6-—15
R2h High-relief ridged landscape. 12-30

sc1-|  [peep-sided valleys with a confined floodplain; low relief. 1-9
sc1-h [teep-sided valleys with a confined floodplain; high relief. 9-60

sc2  Incised stream channel in wide valley with one or more terraces. 2_60
sc3  |V-shaped valley with no terraces or floodplain. 2_60
sca  Jntermittently incised subglacial stream channel; partially infilled with glacial 2_60

fdeposits.

U1l [Gently undulating or wavy pattern. 05_2
Ulh Mndulaing or wavy pattern. 2.5
w1 [Channels, oughs and pondsin alinear arrangement. 0-1
w2 [loughsin anon-aligned aggregation. 0-1
w3 |-evel basin that may befilled or partially filled with water. Semi-permanent to 0-1
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L andscape models sometimes include the following surface form modifiers (Table 18).

Table 18. Surface Form Modifiers.

sectional distance of 800 m.

Surface Form Description
M odifier Code
C Channeled or rilled due to water erosion. Includes narrow and shallow

femporary watercourses. Used when four or more channels occur within a cross,

Wwatercourses that interfere with ground transportation.

d Dissected or gullied due to water erosion. Includes narrow to wide deep

e Froded pits. Areas with more than 40% blowouts.

and/or groundwater discharge.

n Concave or basinal water collection areas affected by surface water collection

Shallow to bedrock. Bedrock is 1 to 5 m below ground surface
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9.24 LISTING OF SOIL SERIESFOR THE FOOTHILLSFESCUE (SCAs5 & 6)

Soil series are defined on the basis of detailed features of the soil pedon, such as colour, lithology, texture, and structure. Soil series reflect a unique
combination of a soil subgroup and parent material that is present over a representative land area. Soil series are named for geographic points (e.g. towns)
located in the area where they occur, and each soil seriesis denoted with athree-letter symbol. Soil series descriptions include soil subgroup, texture
(Fig. 4) and parent material. A change in any of the three properties can result in a new soil seriesif thereis sufficient area mapped in its applicable Soil
Correlation Area.

Table 19. Soil Series of SCA 5. Black soils of southwest Alberta; Foothills Fescue South.

Soil Soil Parent Material, Surface Expression, Texture
Order  Subgroup Softrock Till Lacustrine Glaciofluvial Eolian
and/or All types Veneer Blanket Blanket Veneer over Slope-wash Blanket Veneer over With Blanket, Del
Great over glacio- gravels gravels Bonita Plateau
Group softrock fluvial
Medium Mod. fine Mod. fine Fine Medium to mod. Medi Medium to Medi or mod. Gravelly Medium Gravelly Medium loess
over all fine OVEr Very fine fluvial coarse medium fluvial over Very
types Coarse very gravelly COArse
YCIy course
N : Owendale Ockey Beazer Cardston CTN ] Hillmer HLM “Knight KNT Rockford Blackfoot Rinard —_—
- Oxstie OWD OKY BZR “Pincher PNR Standof SOF  Sakalo SAK | qpnior SND  Lonely Valley LVY RED BFT gy || DeMBosiLE
g Parsons
E Rego PSO Oldman ODM
E‘ Calcareous Cowley CWY
=3
=
= Solonetzic Bullhom BUL
Bruni- Orthic North Fork
solic Eutric NFK
Solod Crowlodge CGE
o .@ - - 3
S D Solodized Ninastoko :
£E5  solonetz NNK Peigan PGN
]
e . N—— Mami . o
Solonetz Oxley OXY MAM Klemengurt KGT
Rego- - Mokowan
solic Orthic MKN
Gley- Rego Toanto JAT
solic Humic

“PNR is fine-textured non-stony glaciolacustrine. All others in the fine column can be slightly stony and may be associated with lacustro-till.

VHLM is Ji 1 ed fluvial slop sh fined to the Del Bonita Plateau. SND is fine-textured fluvial slopewash that can occur in any Ecodistrict of SCA 5.
YKNT isa stony moderately coarse-textured glaciofluvial, and LVY is also moderately coarse, but non-stomy.

WNFK is medium-textured till
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Table 20. Soil Series of SCA 6. Black soil zone of southwest Alberta; Foothills Fescue North

Parent Material, Surface Expression, Texture

Soil

Soil Subgroup

Order Till Lacustrine Glaciofluvial Fluvial- Eolian
and/or Blanket Blanket Veneer over till Blanket Veneer over till With gravels Blanket
Great
Group
Mod. fine Fine to Medium to  Fine over Medium to Moder-ately Mod. fine Mod. coarse Very Very gravelly Very coarse
very fine mod. fine  mod fine mod fine coarse OVer very over mod fine coarse VEry coarse
gravelly very
coarse
¢ “Acaderny ADY "Three Lyalta Rockyview Midnapore . ; 5
Orthic Delacour DEL Hills THH LTA RKV MDP Rosebud RSB Bow Valley BOV | Ardenode ARE
= - Mose Creek AA Yoo . Happy Valley Highwood
E Rego NSKan East Bow EBO HPV HIW
£ o “TI'wining
2 Solonetzic TWG
= Gleyed, )
Carbonated “Kathymn KYN
and Saline
Solo- Solodized )
netz S — Beddington BED
Gleyed
Solodized Keoma KEO
Solongtz
Orthic Humie Gayford
Saline GAY
= Humic Luvie Inclus IND
& Rego Hurme Balzac
Saline BLC
Rego Humic DeWinton
Carbonated DWT

“ADY is a till with high lime content, and DEL is till with normal lime content.
YTHH is very fine-textured, and TWG is fine-textured.

¥KYN is Gleyed with a veneer of moderately fine-textured glaciofluvial over moderately fine-textured till.
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Appendix 9.3
Table 21.

Outlier communities arethose siteswhich are unclassified due to small sample size or insufficient data.

OUTLIER COMMUNITIESIN THE

FOOTHILLSFESCUE SUB-REGION

H Community *Ecodistrict *Slope *Drainage *Range *Landform Element * Aspect *Grazing
Site Intensity
NATIVE OUTLIER COMMUNITIES
Cow Parsnip BLA very gentle, gentle, UNDM. N/A UNDM N M
moderate slope
Foothills Rough Fescue-Bluegrass BLA,DEL strong, very gentel, WD, Lo, Cy | mid slope, UNDM, upper | SE, NE, NE- M, H, L,
nearly level, moderate | UNDM. slope SW, E, UNDM
slopes UNDM
Foothills Rough Fescue-K entucky WLW,CAR| very gentle, gentle, WD Cy terrace S, SW, UNDM, H
Bluegrass-|daho Fescue UNDM UNDM
Foothills Rough Fescue-Parry Oat Grass WLW moderate slope RD N/A  Jcrest, mid slope, upper slopef] NW, UNDM H, M
Foothills Rough Fescue-Sedge-1daho Fescue) DEL strong slope UNDM. Cy upper slope, UNDM UNDM UNDM
June Grass-Pary Oat Grass-Foothills Rough WLW steep slope WD TB |crest, mid slope, upper slope w H
Fescue
Kentucky Bluegrass-Alkali Bluegrass CAR level, nearly level, very WD Lo level deppression, lower UNDM H
gentle, gentle, moderate slope, mid slope
slopes, UNDM
Needle and Thread Grass-Foothills Rough WLW UNDM RD SwG terrace UNDM UNDM
Fescue
Northern Wheatgrass-Foothills Rough WLW nearly level RD SwG terrace UNDM UNDM
Fescue
Parry Oat Grass-Foothills Rough Fescue BLA strong, very strong slope| RD,WD Lo UNDM S.W,sSwW M, L
Parry Oat Grass-Foothills Rough WLW moderate, strong slope RD N/A UNDM S, N/NE, L, M
Fescue/Silky Perenia Lupine UNDM
Parry Oat Grass-Kentucky Bluegrass- BLA very gentle slope UNDM. | SwG crest UNDM M
Northern Wheatgrass
Richardson Needle Grass-Foothills Rough CARWLW/| very gentle, moderate, WD Lo mid slope, terrace SE, E, UNDM| M
Fescue level, nearly level,
gentle, srtong slope
Salt Grass-Wheatgrass END UNDM UNDM. | N/A UNDM UNDM L,M
Smooth Brome-Common Y arrow CAS, CAR |very gentle, gentle slope,| MWD, N/A level W, UNDM | H, UNDM
UNDM WD
Timothy-Foothills Rough Fescue BLA moderate, strong slope RD, Lo upper slope, mid slope, E M
MWD lower slope




Timothy-Kentucky Bluegrass/Graceful WLW,CAR |very gentle, gentleslope,{f WD UNDM, | terrace, level deppression, S, W-NW, H, UNDM
Cinguefoil-Dandelion level Lo level, UNDM. UNDM
Timothy-Kentucky Bluegrass-Foothills BLA very gentle, gentle, very { WD, RD,| Lo, lower slope, mid slope, E M, H
Rough Fescue strong, nearly level MWD | UNDM upper slope, terrace
Western Porcupine Grass-Hooker's Oat WLW,BLA | strong, gentle slope, RD,WD | TB, Cy,| upper slope, lower slope, | SW, UNDM | M, UNDM
Grass-Foothills Rough Festcue UNDM UNDM. mid slope, terrace
MODIFIED OUTLIER COMMUNITIES
Crested Wheatgrass CAR very gentle, gentleslope] WD N/A level, lower slope UNDM H
Brome-Timothy WLW moderate, strong slope RD N/A mid slope SE
Kentucky Bluegrass/ Small-leaved CAR very gentle, gentle, WD N/A  |level, mid lope, upper slope|] E-W, SW
Everlasting on cleared land moderate slope
Sedge-Northern Whesatgrass-Junegrass on WLW UNDM WD N/A 6 UNDM H
cleared land
Hairy Wild Ryeon cleared land CAR strong, very strong slopef WD N/A mid slope NE UN-USED
SHRUB and FOREST OUTLIER
COMMUNITIES
Beaked Willow / Foothills Rough Fescue - BLA strong slope RD Lo lower slope, mid slope, N L
Parry Oat Grass upper slope
Buckbrush / Marsh Reed Grass BLA strong slope RD Lo mid slope E L
Foothills Rough Festcue-Parry Oat Grass on BLA strong slope MWD Lo lower slope, mid slope, w H
shrubland upper slope
Hairy Wild Rye/ Lindley's Aster- WLW very strong slope WD N/A mid slope w M
Twinflower on treed wetland (mixedwood?)
Pinegrass-Hairy Wild Rye shrubland WLW UNDM WD N/A mid slope, upper slope N M
Prairie Sedge-Quack Grass-Alkali Blue CAR very gentle, gentleslope] WD N/A level deppression UNDM M
Grasson treed wet land
Saskatoon / Pary Oat Grass-Foothills Rough BLA strong slope RD Lo |crest, mid slope, upper slope E L

Fescue

*lists of detailsarein order of decreasing frequency unless separated by a dash (-), in which case they are equal. Only the major representatives are listed.
UNDM means that the details are undetermined for that site. N/A in the range site category is due to format in which site was sampled and no range site was recorded.
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