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1. INTRODUCTION

Ecosystem classification is one of the buildliigcks of sustainable range management.

Rangeland ecosystems vary with climate, with landform and soil features, and with the history of
grazing and other influences. The ecosystemgésatt from these factors have different plant
species, different levels of production, and different management requirements. Therefore, it
makes good ecological sense to classify and map the different types of rangeland ecosystems as a
basis for plannig. This information can be used for setting stocking rates, planning grazing
systems, identifying habitat for various wildlife species, designing spatresk surveys, and

planning vegetation management treatments.

In Saskatchewan, this process \iiest placed on a systematic basis in 1990, when Zoheir
Abouguendia publisheBange Plan Development: a Practical Guide to Planning for
Management and Improvement of Saskatchewan Rangeldrclassification of regions and
range sites used by Abougueadtias been modified somewhaSaskatchewan Rangeland
Ecosystemdut is based on the same concepts.

Within range sites, the vegetation composition depends on the level of grazing impact as well as
other factors. IiRange Plan Developmerthis type 6 variation was represented by tlange

condition scale which gives a high score to the potential community for the site, and lower
scores to communities that have been altered by grazing impact. In recent years, range scientists
have found that vegetah changes may be too complicated to represent by a single scale. They
have also found that some changes may be difficult to reverse, so that communities may not
move back up the scale when conditions change. Because of these findings, the curraett appro
is to represent vegetation changestate-and-transition diagrams, showing a number of

different community types that could occur on a given site, and the types of transitions from one
community to another. In this approach, there could be trarsitetween communities caused

by grazing impact, but there could also be transitions in different directions related to fire or
exotic invasion.

Alberta has led the way in Canada in moving to this approach, with a series of publications

describing communjttypes in relation to range sites (Adams et al. 2003, 2004, 2005). Funding

from Agricultureand AgiFood Canadads Greencover Canada Pr
this work in Saskatchewan. The Prairie Conservation Action Plan (PCAP), a partoé&hip

groups representing the livestock industry, federal and provincial agencies, conservation groups,

and universities, formed a steering committee to work on several projects related to range health.
Saskatchewan Rangeland Ecosystesnosie of the praacts of this PCAP initiative. It covers the
ecoregions, ecosites and communities of the Prairie Ecozone of Saskatchewan.

Saskatchewan Rangeland Ecosystsnasseries of publications in a threeg binder format.
Publication 1 presents the classificatmf ecoregions and ecosites, and gives detailed guidelines
for identifying ecosites. The publication also explains how communities within ecosites were
classified and described. Publications 2 and 3 are large tables developed as information tools to
help users to identify rangeland ecosites from soils information. The remaining publications
provide descriptions of the plant communities found on each ecosite:

Saskatchewan Rangeland Ecosystems 1
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Publication 4- Loam Ecosite

Publication 5 Sand and Sandy Loam Ecosites
Publication 6 Clay Ecosite

Publication 7i Solonetzic Ecosite

Publication & Gravelly Ecosite

Publication 9 Dunes Ecosite

Publication 10" Thin Ecosite

Publication 11" Badlands Ecosite

= =4 =4 -8 _48_9_95_2

The originalSaskatchewan Rangeland Ecosystpuisications were released in 206anding
at that time did not allow classification of communities in the moist to wet and/or saline ecosites.
Also most woody types in the upland ecosites were not described. Additional funding became
available in 2012014, allowing these gaps to be fill&kvisions were made to the 2007
publications, includingdddeddescriptions of many woody types, and reclassification of the
grasslands on the Thin Ecositdrree additional publications were developed:

1 Publication 12 Overflow and Subirrigated Ecosites

1 Publication 131 Meadow and Marsh Ecosites

1 Publication 14 Saline Ecosites
Saskatchewan Rangeland Ecosystems, Versima®released in 201@roviding a relatively
complete picturef the rangeland types found in the Prairie Ecozone of Saskatchewan.

2. RANGELAND ECOREGIONS

The first step irecosystentlassification is to divide the province into ecological regions or
ecoregions Ecoregions are broabnesthat are determined mainly by climate. The
composition and productivity of rangelaisdifferert in a moist climate compared to a dry
climate, even if the soil material is the same. This means that the classificaaogefnd
ecosits must be nested within the broader ecoregions.

The originalrange siteclassification by Abouguendia (1990) dsae Brown, Dark Brown, and
Bl ack Soi l Zones as regions. In the driest o
|l evel of annual precipitation. After Abougue
(1994) developed a standard ecoregiorecs si f i cati on for the provinc
national ecological land classification (ESWG 1996). Within the grassland part of Saskatchewan
(the Prairie Ecoane), there are four ecoregions, which are ¢yossated to the soil zones:

1 Aspen P&land- similar totheBlack Soil Zone

1 Moist Mixed Grassland similar tothe Dark Brown Soil Zone

1 Mixed Grassland similar tothe Brown Soil Zone

1 Cypress Uplandlocal area with strong elevation changes, rising from Brown to Dark

Brown to Black soils

Both soil zones and ecoregions reflect the patterns of climate across the province, from warmer
and drier in the Mixed GrasslanBrown Soil Zongto cooler ad moister in the Aspen Parkland
(Black Soil Zong. In the Cypress Upland, precipitation increagrd temperature decreases

with rising elevation. The moisture available for plant growth depends partly on inputs from

2 Saskatchewan Rangeland Ecosystems
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precipitaton, but is also affected dyo s ses t o evapor ati oclmatic Ther ef ¢

moisture index, which is defined aamualprecipitation minugsnnualpotential
evapotranspirationwas used Positive numbers indicate an excess of precipitation over
evaporation, as occurs in moist forest climates. Negative numbers indicatpassand
climates, in which there is lessoisture from precipitation than could potentially be evaporated.
Moisture index valuesange from 0 te175mm inthe Aspen Parklandl175 to-250 mm in the
Moist Mixed Grasslandandbelow-250 mm in the Mixed Grassland (Figue The Cypress
Uplandshows a rise in moisture index with elevation.

The standard ecoregions shown in Figure 1 form the basis for the new range classification.
However, it was necessary to make some modifications.

First, the Mixed Grassland Ecoregion includes a fairly washgye of moisture index values.

Study of the patterns of vegetation suggests that a drier subregion should be recognized, with a
moisture index 0f325 mm as the approximate boundary. This boundary was modified by
elevation patterns north and southtwé Cypress Hills, as discussed below. The main area will

be referred to allixed Grassland, and the drier area &y Mixed Grassland.

In the Moist Mixed Grassland Ecoregidghere were noénough data to clearly distinguish plant
communities from thasin the ecoregions to the north and southerefore, the drier parts
(moisture indexbelow-225 mm)were combined witlthe Mixed Grasslantbr community
classification The moister parts of the Moist Mixed Grassland (moisture index aBagemm)
werecombined with the Aspen Parkland.

In theCypress Upland ecological conditions change rapidly with elevation. The moisture

index map (Figurd) reflects this in a general way, but is not precise enough to accurately
represent the region. Therefore, elgon data were used directly in drawing boundaries

Fescue grassland occurs mainly above elevations of 1,000 m (3,300 feet) on the north slope, and
1,050 m (3,450 feet) on the south slope. Mixed Grassland occurs below these elevations. At
lower elevabns, both north and south of the Cyprelits, Mixed Grassland gives way to Dry

Mixed Grassland. On the north slope, this transition occurs at about 775 m (2,550 feet). On the
south slope of the Cypress Hills, and extending eastward to the soutbfsibpaVood

Mountain Upland, the transition to Dry Mixed Prairie varies from 950 m (3100 feet) in the west

to 850 m (2800 feet) in the east.

The modified ecoregion map is shown in FigAreThe general ecological differences among the
regions are summiaed in Table 1.

! potential evapotranspiration is the amount of evaporation that would occur if there were no shortage of soil
moisture. In the method used by Hogg (@R %otential evapotranspiration is estimated from monthly temperature
and solar radiation.

2 This analysis used elevation boundaries that were developed for soil zones in the Cypress Hills by Saskatchewan
Assessment Management Agency, and a field surf/thedistribution of fescue grassland by Saskatchewan
Environment.

Saskatchewan Rangeland Ecosystems 3
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less than -325 mm

-32510-275 mm

-275t0 -225 mm

-225t0-175 mm
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ecoregion boundary

Figure 1 Climatic moisture index for the 196190 period in the Prairie Ecozone of
southern Saskatchewan. Ecoregion boundaries are shown for comparison.

‘ Dry Mixed Grassland
:‘ Mixed Grassland
Moist Mixed Grassland, transition
l:l to Mixed Grassland
Moist Mixed Grassland, transition
D:Im to Aspen Parkland

Aspen Parkland

Cypress Upland, Fescue

XN ¥

Figure 2 Rangdand ecorggions (modified from Ecoregions of Saskatchewan)
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Table1 General differences among randand ecoregions.

Ecoregion

Dry Mixed Mixed Aspen Cypress Upland

Grassland Grassland* Parkland** Fescue
?r'T']er)‘temo'St“re IndeX| pelow-325 1325 t0-225 225100 225100

Brown d k Black | Dark d
zonal soils Chernozems Brown and some Dark Brown andBlack | Dark Brown an

Dark Brown Chernozemn Chernozems Black Chernozem

reference community Nrc‘r);lr;ggrnWheat WesternPorcupinegrass| Plains Rough Fescue| Plains Rough
onLoam Ecosite 9 I NorthernWheatgrass | NorthernWheatgrass | Fescue

Needleandthread
potential production or
Loam Ecositgdkg/ha) |600 to1,000 1,000 to1,500 1,500 t03,400 1,600 t03,300

* Also applies to drier parts doist Mixed Grassland Ecoregion, and lower elevations in Cypress Upland
Ecoregion.
** Also applies to moister parts of Moist Mixed Grassland Ecoregion

3. RANGELAND ECOSITES

3.1 EcositeClassification

Theecoregionglescribed in the previous sectiaredefined bybroad patterns of climate.
Within these regions, rangeland is divided into ecologited orecosites, which are defined by

more local factors. SRM (1989) defined an ecologidala s : AA kind of | and v
potential naturatommunity and specific physicsite characteristics, differing from other kinds
of land in its ability to produce vegetation

Within a local area such as a ranch or a community pagtees be assumetiat the climates
more or less uniform. Therefore, thariation in growing conditions is mainly related to ecosite
Differences in physicaitefactors, such a®pography, soil texture, moisture reginaad

salinity create different environments for plant growth.r Ewample, a pasture the Mixed
Grasslandnay bepartly made up of rolling hills with weltrained, loartextured soils. The
potential plant communifyon this land is dominated by westg@orcupinegrassand northern
wheatgrass However, depressiofetween the hills may haveet soils that support sedge
meadows. Another part of the pasture may be a sand plain with lowerolierg capacity, on

®*The potenti al plant community was defined by SRM (1989
established on an ecological site if all successional sequences were completetintétfetences by man under

the present environmental conditions. 0 This is usuall)
ungrazed to lightly grazed conditions, and with no invasion of exotic plants.

Saskatchewan Rangeland Ecosystems 5
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which the potentigblantcommunity is dominated by needddthread and saneedgrass
The loamy ufand, the wet meadows, and the sand plain are diffecasits: they have
different physicakitefactors, and they support different potential plant communities.

Abouguendia (1990) presented the classificatioranfe sits that has been used in

Sagkatchewan in recenfears Theecosits used irthe present report (Table 2) drased on
Abouguendiabds classification, with some modi f
T ADunesandod has been split into ALow Duneso

with ecological mapping in d@sand areas.

T ABurnouto has been renamed ASolonetzicodo to
T ASandyo has been renamed fASandyEctsieamo t o a
1

Ecosites on moist to weécosits, includingi Wet | ando, fAClanded Depr es
Ada ne L bawdbaen teglaced with the zonation terminology used by wetland
ecol ogi st s: iWet Meadowo,andtheihsalind ow Mar sho

counterpart§Walker and Coupland 1970, Stewart and Kantrud 1972, Millar 1976).
91 Definitions ofecosites have been written, with specific criteria to aid in use of soil survey
information for mapping.

Table 2 Classification of rangdand ecosites of southern Saskatchewan.

GROUP |ECOSITE DEFINITION

Badlands (BD) Sparsely vegated Andscapes with >10% exposure of bedrock. Are

mapped as Badlands may include vegetated islands that are too sn|

map separately.

Thin (TH) 1 Landscapes with predominantly steep slopes (>20%) (excluding
Badlands or Dunes); and/or

9 Landscapes witlruncated soil profiles resulting from high natural
levels of erosiorfexcluding Badlands or Dunes).

Gravelly (GR) Landscapes with gravelly soils at the surface, or aithin surface laye

of finer material over gravel substrate.

Low Dunes (LD) |Landscapes with sand dunes creating local relief of 1 to 3 metres, g

DRY slope steepness of 5% to 15%. Potential vegetation includes a mo

cover types (grassland, shrubland, woodland) associated with aspe

slope position. Usually witcomplete plant cover on all slope positio

High Dunes (HD) |Landscapes with sand dunes creating local relief of more than 3 me

and/or slope steepness >15%. Potential vegetation includes a mog

cover types (grassland, shrubland, woodlasgpeiated with aspect an

slope position. Soutfacing slopes and ridges often have sparse

vegetation or bare sand.

Solonetzic (SO) Landscapes with soils in the Solonetzic Order, characterized by a h

impermeable Bhorizonwhichis high in sodium. @en with scattered

depressions (fiburnoutsodo or Abl

down to the Bhorizon).

Dunes
(DN)

Sand (SD) Stable weHdrained uplan@cosits with coarsdextured soils (sand,
loamy sand), but without dune topography.
ZONAL |Sandy Loam(SL) Stable weHdrained uplan@cosits with moderately coargextured
soils (sandy loam).
Loam (LM) Stable weHdrained uplan@cosits with medium to moderately fine

textured soils (loam, silt loam, clay loam).

6 Saskatchewan Rangeland Ecosystems
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MOIST
TO
WET

GROUP |ECOSITE DEFINITION
Clay (CY) Stable weHdrained uplaneécosita with fine to very finetextured soils
(clay, heavy clay).
Overflow (OV) Well-drained sites (no mottles or gleying), but on alluvial landforms
(floodplains, alluvial fans) that receive additional moisture from stre
overfl overflow or runin.
(a/\(j)r W Solonetzic Overflow sites with Solonetzic soils

Overflow (OVSO)

Saline Overflow
(OVSA)

Overflow sites with saline soils

Subirrigated (SUB)

Moist low-lying sites that are rarely flooded. Imperfectly drained soi
show signs bintermittentsaturation, such as faint to distinct mottles
(e.g. Gleyed Chernozemg3)his ecosite was callddry Meadowin the
first version of this publication.

Wet Meadow (WMD)

Wet lowlying sites that are normally flooded fo43weeks in spring.
Poorly drained soils show signs of prolonged saturation, such as du
colours or prominent mottles (Gleysolic soils). Potential vegetation
includes diverse communities of futextured grasses, sedges, and fo
sometimes with tall willows.

Marsh

Shallow Marsh
(SMH)

Wetlands that are normally flooded until July or early August. Gleys
or Organic Soils. Potential vegetation includes simpler communitie
intermediatesized grasses and sedges.

(MH)

Deep Marsh
(DMH)

Wetlands that are normally floode¢hroughout the growing season (n(
use areas). Potential vegetation consists of a few species of tall, cg
graminoids (e.g. cattails, bulrushes).

Fen Peat (FP)

Wetlands with peat accumulation (Organic soils). Potential vegetati
can consists of sige stands or swamp biraind willow shrublands.

SALINE

Saline Upland (UPSA)

Drier transitional or uplandites with saline soils. Salt may appear on
surface in dry periods. Potential vegetation includes a mixture of sé
tolerant plants and plantgpical of normal uplan@cosites.

Saline Subirrigated (SUBSA)

Moist low-lying sites that are rarely flooded, with saline soils. Poten
vegetation is dominated by sédtlerant plantsFormerly called Saline
Dry Meadow.

Saline Wet Meadow

(WMDSA)

Wet lowlying sites that are normally flooded ford3weeks in spring,
with saline soils. Potential vegetation is dominated byteldtant
plants.

Saline

Saline Shallow
Marsh (SMHSA)

Wetlands that are normally flooded until July or earlyg#ést, with
saline soils. Potential vegetation is dominated bytetant plants.

Marsh
(MHSA)

Saline Deep
Marsh(DMHSA)

Wetlands that are normally flooded throughout the growing season
use areas), with saline soils. Potential vegetation consists of a few
species of saltolerant plants.

These ecosites may encompass considerable variatioBabtends,Thin andDunes Ecositg

as well ahummocky areas dfoam Ecositeshow variation related to slope steepness, slope
aspect and slope position. Soufhdng slopesreatewarmer and drier site conditions than
those facing north, while crests and knolls are particularlyEirgn inmore levelterrain, low
spots may be moister or more saline ttienaverage for the ecosite. In wetlands, each ecosite
repregnts an arbitrary slice of the moisture gradient; for example, the upper edge of the Wet
Meadow zoneas somewhat better drained than the lower edge of this zone. Unfortunately,
splitting the classification more finely to represent all of these variatsomgractical. In most

* Aspect is the direction that a slopeda. SoutHacing slopes tend to be warmer and drier than rfaxttng slopes.

Saskatchewan Rangeland Ecosystems 7
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cases, the available data could be used to characterize the average condition for the ecosite, but
notall of the variants.

Internal variation is particularly pronounced for saline ecosites, with pronounced differences in
species amposition depending on the level of salinity. For some purposes, it is useful to
subdvide theseecositesSalinity classes used by Stewart and Kantrud (1971) and Millar 1976)
were integrated as shownTiable3.

Table 3 Salinity classes used in wetlands.

conductivity Stewart and Millar 1976 classes used in
(mmho/cm) Kantrud 1971 current work
0-0.5 fresh
- - fresh fresh
0.5-2 slightly brackish
2-5 moderately brackish i somewhat dine
, moderately saline -
5-15 brackish moderately saline
15-45 subsaline saline saline
>45 saline hypersaline [not used]

In the absence of conductivity measurements, these classes can be interpreted from species
composition Stewart and Katrud (1971) and Millar (B)7%&howed the species associated with
each range of salinitfzor example, the Salirfghallow MarsrEcosite may beominated by
sedge®r spikerush in somwhat saline areaby threesquare bulrush in moderately saline
areasand by red samphire in saliaeeas. This information wasedin the classification of

plant communities for these ecosites.

Theecositedefinitions inTable2 may overlap in some caseghe following key for identifying
ecosites based on soil and landsctgaturegTable4) shows the logical priority of the various
characteristics. For example, a site may have very steep slopes and sandy loam textures. The
slope characteristic comes earlier in the key than the texture chistastso the site would be
placed in the Thin Ecosite rather than the Sandy Loam Ecosite.

3.2  Mapping of rangeland ecosites

The Land Resource Unit of Agriculture and A§onod Canada lsaleveloped aeamlessligital
soil map for southern Saskatchewdrhe areas on the map are linked to databases of soil
properties. These databasedei possible to translate the soil map into a majaogeland
ecosits.

First, the database of soil series was used to determine equizslgaland ecosite by
interpretation of properties such as mode of deposition, parent material texture, gleying and
mottling, salinity, and erosiofsee Tables 2 and 3 in Section 3.The result was the Soil Series
Table (Publication 2), in which individual series can be looketbwdetermine the equivalent
rangeland ecositeHowever, soil mapdo not show soil series directly. Rather, tsbpw soil

map units, which are complexes of soil series. Each map unit has a dominant series, and the
rangeland ecositeorresponding tdhat seriesvas assignetb the map unit The result was the

8 Saskatchewan Rangeland Ecosystems
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Map Unit Table (Publication 3), in which the most probable rangeland ecosite for each map unit
can be looked upEcosite assignments were then modified using other attributes of the mapped
areasincluding surface texture and slope class.

Table 4 Key for identifying rangeland ecosites based on soil and landscape features.

a. Exposed bedrock Badlands
a. Not exposed bedrock
b. Saline
c. Gleysols
d. Marsh SOilS........ocviiiiiii e Saline Shallow Marsh, Saline Deep Mars
d. Other GleySOolS.......cccooiiiiiiiiiiiie e Saline WetMeadow

c. Gleyed series in other orders (e.g. Gleyed Chernozems).. SalineSubirrigated
c. Not Gleysol or Gleyed

d. Alluvial landforms inaliding floodplains, fans, aprons....... Saline Overflow
d. Notalluvial landforms...........cceeeeiiiiiie e, Saline Upland
b. Not saline
e. Organic soilséééeéééeééééé FenPeat
e. Gleysols
f. Marsh SOIIS........coovviiiiei e Shallow Marsh, Deep Marsh
f. Other GIeYSOIS.......cooiiieeeee e Wet Meadow

e. Gleyed series in other orders (e.g. Gleyed Chernozems).  Subirrigated
e. Not Gleysol or Gleyed
g. Dunesand (coargextured, eolian mode of deposition)

h. Steep slopes (slope classes 6 and.7)............ceeeeeunnnenn, High Dunes
h. Moderate Ippes (slope classes 4 and.5).......cccccceeeee.... Low Dunes
h. Gentle slopes (slope classes 1, 2, and.3).................... Sand

g. Not Dunesand
i. Alluvial landforms including floodplainsahs, aprons

[T 0] (o] =] v T Solonetzic Overflow
j- NOt SOIONELZIC.......ovviiieieiiiicce e Overflow
i. Not alluvial landforms
k. Very steep slopes (slope class.7).....ccccceeevveeiiiieeennnn. Thin
k. Not very steep slopes (slope classes 1, 2, 3, 4,5, 6
I. Eroded il profile.........ccooviiiiiiiiiiiieiieeee Thin
I. Not eroded soil profile
(Y0 (0] 0 1= 4 o SO ERR Solonetzic
m. Not Solonetzic
n. Gravdly texture or gravel substrate................ Gravelly
n. Not gravelly
0. Coarse texture (s, fs, Is, lfS)......ovvvvvveennnnnnn. Sand
0. Moderately coarse texture (s, fl, vl).......... Sandy loam
0. Medium to moderately fine texture (I, sil, cl
sicl, scl, fel VCI).oovvveeieiiiii Loam
0. Fine texture (c, Sic, hC)....oovvveeiiiiiiiii, Clay

The final assignment of ecosites to mapped areas was used to generate ttan&Baogsite

Map (seepp. 1213). Because the focus of the classification is native grassland, the map was

limited to the Prairie Ecozone (ESWG 1996). The map was also limited to areas of rangeland,

by using the Saskatchewan Research Coumcil 0s
rangeland (cropland, forage, farms/settlements, roads, and water).
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TheRangelandecositeMap shows the general pattern of ecosites across southern Saskatchewan.
A digital version of the map, which will be distributed separately, can be used to zoora in
particular area and show the pattermasfgeland ecosiseat a larger scale. However, the

underlying soil maps are intended to be used at a scale of 1:100,000, and are too generalized for
mapping at finer scales. For mapping a small area (e.gp @haaranch at 1:10,000) the
Rangeland&EcositeMap can be used for a Afirst drafto.
by field observations andterpretation of air photos.

3.3  Steps in Identifying Rangéand Ecosites

Identifying ecosits depeds on the knowledge and experience of the observer. The following
list of steps illustratea detailedidentification procesasingall available information:

read the soil map for the area

look at the land surface

dig a soil pit and look at the soilgdile

determine the texte of the soll

look at the vegetation

read the descriptions of the possible ecosites, and pick the most appropriate

= =4 =4 -4 -8 -9

More experienced observers will develop shortcamsl may not always follow every step.
However, everyone will énefit from doing more complete assessm@ntduding examination
of the soil profilg¢ from time to time to improve their identification3 he steps are discussed in
Sections3.3.1 and 3.3.2, while Section 3.4 gives more detailed descriptions of thieluradi
ecosites.

3.31 Using soil maps to identify randend ecosites

The first step in identifyingangeland ecosiseis to read the soil map for the area. The soils of
southern Saskatchewan have been mapped by the Land Resource Unit of Agriculage-and
Food Canada. Soil maps and reports can be ordered from:

The Saskatchewan Land Resource Centre

5C26 Agriculture Building

University of Saskatchewan Campus

51 Campus Drive

SASKATOON SK S7N 5A8

(306) 9754060

http://www.ag.usask.ca/departments/scsr/land/map/index.htmi

The areas shown on a soil map are cathegh units. Each map unit has a different distribution

of soil serieswithin it. For example, the soil map for taeeaaroundSaskatoorfActon and Ellis
1978)shows that Biggar soils (Dark Brown soils formed on gravelly parent materials) occur in
three map units: Biggar 1, Biggar 2, and Biggar 3. In all three, the dominant soil series (the one
occupying the largest anea Biggar Orthic Dark Brown. However, in the Biggar 2 map unit

there is also a significant area of Biggar Orthic Regosols, while in Biggar 3 there is a significant
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area of Biggar Carbonated and/or Saline Chernozemic Dark Brown soils. Utheadlingdéand
ecositeis basedn the dominant soil series in the map unit. The soil map also shows the surface
soil texture and the slope class in each mapped area.

The Map Unit TabléPublication 3shows how to determine the most likedyngeland ecosite
basedon the soil map unit. The Soil Series Tafeblication 2shows how to determine the
rangeland ecositié the soil series is knownFor exampleif the map unit iBiggar 3, the Map
Unit Table shows that the most likedgositeis Gravelly. Howeverecosites can be determined
in more detail by using the soil series makeup of the map unit. In Biggard®rtheantseries
(Biggar Orthic Dark Browhcorresponds to the GravelBcosite while the secondry series
(Biggar Carbonated afor Saline Chern@mic) corresponds to the Saline Uplaidosite

The Map Unit Table shows that the surface texture and slopestlasson the soil map may be
usedin identifying ecositesn some cases. For exampesoil which would normally be
consideredbandyLoamEcositemay have a surface texture of gravelly sandy loam. In this case,
theecositewould change to Gravelly. Similarly, a soil which would normallycbesidered

Loam Ecositenayoccur onvery steep slopeslope class)/ which would changéhe ecoste to

Thin. Areas of wineblown sand are usually mapped as Antelope, Vera, or Edam soils.
However, theecositedepends on the topography. Areas of gentle relief (slope classes 1, 2, or 3)
are considered Sarfittosite areas of moderate relief (slope skes 4 or 5) areonsidered.ow
DunesEcosite and areas of steep slopes (slope classes 6 or @)rasieleredHigh Dunes

Ecosite

On the RandandEcosite Map geepages 1213), ecosites have already been determined using
the above relationships. A digitversion of this map, whidl available from the author, allows
users to zoom in on areas of interest.

Determining theangeland ecositieom soil mapsor theRangelandecositeMap will often give

the right answer. However, becatisesemaps are somewhat generalized, the information may
not be detailed enough to identify tremgeland ecositieeing consideredTheland surface and
thesolil profile must be examineith the field toensure that the ecosite has been determined
correctly.
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332

Examining rangdand ecosites in the field

To identifyrangeland ecosigein the field, firstdok at the shape and appearance of the land
surface. Some features to look for:

T
)l

= =

l

steep slopek steepness is measured as a percentage: if the land meteetver a

horizontal distance of Betres, the steepness @2

signs of erosioii e.g. formation of rills and gullies, individual plants that appear to be on

pedestals because soil around them has been washed away.

alluvial landforms’ land surfaceshat have been formed by moving water. These will

always occur in lower parts of the landscape, such as valley bottoms. Alluvial landforms

include:

o floodplainsi level areas bordering streams that@eposited by occasional flooding
when the stream is gin.

o alluvial fans and aprorisgently sloping areas at the foot of a steep slope or the
mouth of a coulee, formed by soil washed down from the higher land.

wet areas

saline areas usually lowlying areas with white salt crusts appearing onsthiesurfae,

and with sakltolerant plant specigbalophytes) making up at least 5% of the community.

sand dunes land surfaces in which sand has been pushed up into hills and ridges by

wind action.

exposed bedrock

Dig a soil pit about 60 cm (2 feet) deep, andigtthe layers (soil horizonsgoil layers may
also beviewed inroadcuts. Consult asoils textbook oseekadvice from a soils expert to
recognize features in the soil profile. Some of the features that are used in iderdifigjaizand
ecosits include:

1
il

= =

T
T

Signs of erosioii e.g.soils where thé-horizor? appears to be thinner than normal
becauseopsoil has been removed

Regosolic soil profile$ soils withvery little development of horizonssually on land
that has been recently deposited by windvater.

Chernozemic soil profiles typical grassland soils with a dackloured Ahorizon.
Solonetzic soil profile$ soils withahard, impermeable-Borizorf with a columnar
structure.

Gleyed soilg soils that appear similar to upland Chernozemi8aonetzic soils, but
with faint to distinct mottlesvithin 50 cm of the surfa¢éndicating intermittent
saturation with water.

Gleysolic soil profileg soilsformed by prolonged saturation with water, and
characterized by dull gray colours or prominerstcolored mottles

Layers of gravel.

Soil texture of the various horizons.

® The A-horizon is the uppermost soil layer, which in grassland soils is actéokred topsoil.
® The B-horizon is the subsoil layer below theh@rizon, and has been modifibg material washed out of the- A

horizon.

" Mottles are spots of different color interspersed with the dominant soil color.

14
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Soil texture is how coarse or fine the soil is, and is determined by the proportions of different
particle sizes: sand, silt, and clayetermining soil texture in the fekis a skill that requires
training and practice. Howevérable5 gives akeythat shouldead toapproximately the

correct texture class. To use tkey, take a handful of soil from the profile, and add water to
form a moistball that can be worked thehand. Try to form the moist soil into a ribbon. Add
more water and rub the wet soil betwdleafingers to determine how it feels: a gritty feel
indicates sand; a smooth, soapy feel indicates silt; and a sticky fealtesdatay.

Table5 Key for determining solil texture by hand (modified from Thien 1979).

1 s0il does NOt FOrm @ ball..........cooiiuiiiiiiii e sand
1 il forms a ball
2 soil does not form a ribban.............ooii loamy sand
2 soil forms a weak ribbon less than 2.5 cm long before breaking
3 SOl TEEIS VEIY GHIY...coeiiiiiiie et sandy loam
3 S0il feels VEry SMOOLN..........coiiiiiiii e silt loam
3 neither grittiness nor smoothness predominAates...........ccoovcvvveeeriiieeeeeeniieeeenn loam
2 soil forms amediumribbon 2.5 to 5 cm long before breaking
4 SOIl TEEIS VEIY GITEY. ..ttt sandy clay loam
4 S0il feelS VEry SMOOLN.........covvieiiie e e e e e e e aaeeas silty clay loam
4 neither grittiness nor srathness predominates..............vveeiiiiiiiiniiieieeeeeeeeenn, clay loam
2 soil forms a strong ribbon 5 cm or longer before breaking
5 SOIl fEEIS VEIY Qritty . .. sandy clay
5 S0il feelS VEry SMOOLN.........covvieiiieee e a e e e e e silty clay
5 neither grittiness nor smoothness predominates..............cccuvvveveinneiiineniennnn. clay

After examiningthe land surface and the soil profile, Us#le6 to determine theangeland
ecosite Before making a final decision, look at the descriptions of the ecosites inrGéetito
make sure that you have picked the most appropriate one.
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Table 6 Key for identifying rangeland ecosites in the field.

A. EXPOSEd DEAIOCK ......coiiiiiiiieiiie e e Badlands
a. Not exposed bedrock
b. Salinesites
c. Wetsites soils poorly drained (Gleysols)

d. Normally flooded throughout the SUMMEN............ccoooiiiiiiiiiiiiieeee s Saline Deep Marsh
d. Normaly flooded until July or early AQUSL.............ccccciiiieeiee e, Saline Shallow
Marsh
d. Normally flooded for 3 to 4 weeks in spring.........cccccocveeeeeeeeniiiccinnnnn, Saline Wet
Meadow
c. Moistsites, but rarely flooded; soils imperfectly drained (e.g. Gleyed SalineSubirrigated
CREIMOZEIMS).... ittt
c. Welldrainedsites, no mottling or gleying in soil
d. Alluvial landforms, extra moisture from rdm or stream overflow............ Saline Overflow
d. Not alluvial landforms; transitional to uplaBdosites..............cccecceveeennne. Saline Upland

b. Not saline
e. Wetsiteswithpet accumul ati onéééééééeéeéeéé FenPeat
e. Wetsites with poorly drainedmineral soilgGleysols)

f. Normally flooded throughout the summer..............ccooeee i, Deep Marsh

f. Normally flooded until July oearly AUQUSL...........coovviieviiieeeiii, Shallow Marsh

f. Normally flooded for 3 t0 4 weeks in SPring..........cevvvvevveevvevneiiiininieeenn, Wet Meadow
e. Moistsites, but rarely flooded; soils imperfectly drain@lg. Gleyed

CREIMOZEIMS)..... ittt et Subirrigated

e. Welkdrainedsites, no mottling or gleying in soil
g. Alluvial landforms, extra moisture from rdm or stream overflow

N. SOIONELZIC SOILS.....ceuiieeei et e e Solonetzic
Overflow
AT (0] S 0] (0] 1<) 1 o3 Overflow

g. Not alluvial landforms
i. Sand dunes

j- Local relief more than 3 Metres...........evvvvvvveviiiiiiiiciice e, High Dunes
j- Local relief 110 3 Metres.......oovvviviveieviiiiiiis e Low Dunes
j. Local relief less than 1 metre............ccooeeviveveeeieeein Sand
i. Not sand dunes
k. Slopes steeper than 20%...........coooveeiiiiiiiie e ceeee e Thin
k. Not steep slopes
| SIGNS Of ErOSION.....cciiiiiiiiiiitiiee et Thin
I. Not eroded
M. SOIONELZIC SOIlS....uueiiiiieeeeee i Solonetzic
m. not Solonetzic
n. Gravelly material..........cccocooviiiiiiiiiiiie e, Gravelly
n. Not gravelly
0. Coarse texture (sand, loamy sand)................. Sand
0. Moderately coarse texture (sandy loam)........ Sandy Loam
0. Medium to moderately fine texture (loam, silt
loam, clay l0am).......cccccovvvieiiiiiiiieeiiieieees Loam
0. Fine texture (Clay).......ccccccviiiiieiiiiiiineiiiienn, Clay
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34  Descriptions of rangdand ecosites

Badlands (BD)

Badland<Ecosites are areas where the bedrock material is exposed, with very little vegetation

cover. Badlands in southern Saskatchewan usually consist of clay depbsiysare not solid

rock, but they ar e caemuch aderitharetiierglac@alkdéposiisehata u s e t
make up most of the Saskatchewan landscape. These exposed bedrock clays erode very rapidly,
forming steep slopes with many water channelsrevliegetations slow to establishin

transitional areas, if there is at least 10% bedrock exposurecdbgeshould be called

Badlands. Areas mapped as BadlaBdssiteanay include vegetated islands that are too small

to map separately.

Soils coresponding to the Badlan@sositeinclude Exposure and Short Creek.

Thingsto look for in identifyingthe Badlands=cosite
1 Soil map shows Exposure or Short Creek soils.

1 Exposed uniform clay material.
1 Obvious signs of water erosi¢aven livestock manumaay be washed away)
1 Very low vegetation cover.
1 Plant indicators
- povertyweed
- rabbitbrush
- rillscale
- Nuttall s atripl ex

- silver sagebrush
Thin (TH)

Most ThinEcosites are on steep slopes, such as the sides of large valleys. Rainwater tends to run
off over the surface on these slopes, so there is more water erosion than on other landforms. This
means that the soil does not build up a normabfizon because material is continually being
removed from the surface. Whether or not the slope is steepreanin which the Aorizon is

very thin as a result of high natural levels of erosion shoutbbsidered Thin Ecosite

On soil maps, most areas of Tlinositeare mapped as the Hillwash Complex. TBowosites
may also occur on eroded and regossdides of a variety of other soil associations.

Note that some steep slopes are placestasites other than Thin. Steep slopes with exposed
bedrock should be placed in the Badlakdssite and steep slopes of wiidown sand should
be placed in the igh DunesEcosite

Things to look for in identifying the Thigcosite
1 Steep slopes (greater than 20%, i.e. the land rises more than 1 metre over a distance of 5
metres).
1 Very thin A-horizon.
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1 Obvious signs of water erosion, such as rills, gullies, andgpelted plants, even in
undisturbed areas (e.g. ungrazed areas).
1 Plant indicators
- plains muhly
- threadleaved sedge
- broomweed
- creeping juniper

Gravelly (GR)

GravellyEcosites are weldrained uplanslwith gravelat the surface, or with a thin surfacgda
of finer material oveagravel substrate. GravelBcosites are usually found on glaeftuvial
plains, where gravel and sand have beenslggpdy streams flowing out of the melting
glaciers.

Soils corresponding to Gravelkgcosits include Chalin, Biggar, Whitesand, Glenbush, and
Welby. Gravellyecosits may also be found on soil series with gravel substrates or gravelly
surface textures in a variety of other associations.

Things to look for in identifying the GravelBcosite
1 Soil map showsoils that are found on gravel deposits (e.g. Chaplin).
1 Soil map shows gravelly texture (e.g. ggravelly sandy loam)
1 Soil profile shows a significant layer of gravelly material, either at the surface or as a
subsoil underlying finer material.

Dunes DN)

Dunes aresand depositthat have been acted on by wind to create distinctive hills and ridges.
The young, recently eroded soils in Dunes tend to be Regosoils with little development of

a soil profile, often with only the first signs of arh&rizon. Dunes usually have more woody
cover than other landscapes in the prairies. The potential vegetation consists of a mosaic of
grassland, shrublandndforest, varying with aspetand slope position. Dunes usually occur
over fairly large blocksf land. Within these blocks of dunes, it is often possible to map out
areas of higher relief (High Dunes) and lower relief (Low Dunes).

High Dunes (HD)

The High Dunegcositeconsists of landscapes in which the tops of the dunes tend to be more
than 3metres (10 feet) above the hollows. Ridges are often sharp, and slopes tend to be steep
(more than 15%). Ridgm®ps and soutfacing slopes often have sparse vegetation or patches of
bare sand. In some cases, whole dunes are bare, and the wind Ig exctinreg the soil these

are called active dunes. Normally an area mapped as High Dunes would include a number of
individual dunes as well as the hollows between them.

8 Aspect is the direction that a slope faces. Séaiting slopes are warmer and drier than néatting slopes.
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Things to look for in identifying the High Dun&sosite
1 Soil map shows soils forrdeon sand dunes (e.g. Antelope, Vera, Edam, Dunesand) with
slope class 6 or.7
Sand material with characteristic dustgaped hills
High local relief
Steep slopes
Plant indicators
- sandgrass
- sand dropseed
- Indian ricegrass
- lanceleaved psoralea
- silver sagehush
- Ccreeping juniper
- chokecherry

= =4 =4 -4

Low Dunes (LD)

The Low Dunegcositeconsists ofandscapes in which the tops of the dunes are roughly 1 to 3
metres (3 to 10 feet) above the hollows. These areas appear to have been stabilized for a long
time, and théills tend to be rounded off and have gentle to moderate slopes (5% to 15%).
There is usually complete vegetation cover over all slope posit®etsveen duneghere may

be patches where the terrain is almost flat, usually covered with grasslaneseli¢vel areas

are large enough, they should be mapped out separately aE&@emited

Things to look for in identifying the Low Duné&xosite
1 Soil map shows soils formed on sand dunes (e.g. Antelope, Vera, Edam, Dunesand) with
slope class 4 or.5
Sard material with characteristic dus@aped hills
Low to moderate local relief
Gentle to moderate slopes
Plant indicators
- sandgrass
- sand dropseed
- lanceleaved psoralea
- hairy goldenraster
- silver sagebrush
- creeping juniper
- chokecherry

= =4 =4 -4

Solonetzic (SO)

The Solonetzidecositeconsists of uplands with Solonetzic soils. These are soils that are high in
sodium, which causes clay particles to disperse and form a hard, imperBwetsizon

Digging a crossection of thiB-horizonshows a series of roustdppel columns. A distinctive

feature osomeS ol onet zi ¢ soil s is a scattering of sha
Abl owout so) where the soi l-hofezensBumeusmaydbe oded do
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completely bare, or westewheatgrassand othe plants may have recolonized them.
Solonetzic soils tend to support lower grassland production compared to othdrairedd
uplands (Chernozemic soils).

Soils corresponding to the SolonetEcositeinclude Brooking, Echo, Estevan, Flaxcombe,
Gilroy, Grandora, Hanley, Instow, Kelstern, Kettlehut, Kindersley, Macworth, North Portal,
Onion Lake, Robsart, Rosemae, Speers, Tantallon, Trossachs, Tuxford, Waseca, and Wingello.

Things to look for in identifying the Solonet#icosite
1 Soil map shows Solonetzsoils.
1 Soil surface shows scattered burnouts.
1 Soil profile shows hard #iorizon with rounetopped columnar structure.
1 Plantindicators
- westernwheatgrasscolonizing burnouts

Sand (SD)

The Sandecositeconsists of stable, wetirained uplandwith coarsetextured soils (sand, loamy
sand), but without dune topography. Soils are Chernozems, characterized by ehdadoA

and none of the features of Solonetzic or Gleysolic soils. Beosltes are usually on sand

plains depsited by meltwater fromhe glaciers. Sancosites may appear as level grassland
patches within or adjacent to sand dunes, or they may occur without any neighbouring dunes.

Soils corresponding to the SaBdositeinclude Antelope, Vera, Edam, or Dune Sand, with low
relief (slope class 1 to 3).

Things to look for in identifying the Sarketosite

Soil map indicates sand texture.

Soil texture determined in the field is sand or loamy sand.
Land surface is level or undulating, but not formed into dunes.
Plant indicators

- speargrases usually dominant

- sand grass

- sand dropseed

- hairy goldenraster

- lanceleaved psoralea

= =4 =4 -4

Sandy Loam (SL)

The Sandy.oam Ecositeonsists of stable, wetirained uplands with moderately coarse
textured soils (sandy loam). These soils are usually founthcioduvial deposits (i.e. plains
of sandy material degded by streams of water melting from the glaciers). Soils are
Chernozems, characterized by a darkd@kizon and none of the features of Solonetzic or
Gleysolic soils
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Soils corresponding to th®andyLoam EcositencludeHatton,Asquith, Meota, Nisbet, Perley,

and Shell Lake Note that in some cases these soils may have a surface texture of loamy sand.
However, the parent material of these soils is usually sandy loam, and the Sandy Loam Ecosite
should be used.

Things to look for in identifying the Sandyam Ecosite
1 Soil map indicates sandy loam texture.
1 Well-drained uplands.
1 Solil texture determined in the field is sandy loam.
1 Plant indicators
- speargrasses usually dominant

Loam (LM)

ThelLoam Ecositeonsists oftable, welldrained uplansiwith medium to moderately firextured

soils (loam, silt loam, clay loam). Soils are Chernozems, characterized by afanikah and none

of the features of Solonetzic or Gleysolic soils. Tham Eositeaccounts for more of the

rangeland in Saskatchewan than any athesite Much of thearea oflLoam Ecosites found on

moraines, which are deposits of glacialitii mixture of rocks, sand, silt, and clay d&feol directly

from the melting icelf there are scattered rocks, but there is fine material betweenthteedeposit

isgl acial till. Mor ai nes may c oanegkretltalregoe ar eas
topography, and almost all of this area will fall in twam Ecosite Howeve, some areas dfoam

Ecositeare found on glacial lakeed depositaith mediumtextured sedimentsOtherLoam

Ecosites are on loess deposits, which are blankets of silty materiaditheidny the wind.

Someof the soils that suppokibam Ecositsinclude

1 glacial till deposits, e.g. Amulet, Ardill, Climax, Edgeley, Fremantle, Frontier, Haverhill,
Horsehead, Lorenzo, Mayfair, Naicam, Oxbow, Paddockwood, Pelly, Ryerson, Wadena,
Weyburn, Whitewood, Yorkton

1 glacial till deposits that are influenced by urgierg bedrock, e.g. Cypress, Fairwell, Fife
Lake, Jones Creek, Klintonel, Rocanville, Scotsguard, Wood Mountain.

1 mediumtextured glacial lakéed deposits, e.g. Arcola, Birsay, Blaine Lake, Bradwell,
Bredenbury, Canora, Craigmore, Cudworth, Cutknife, Blsteox Valley, Hamlin,
Hoey, Kamsack, Krydor, Scott, Shellbrook, Tiger Hills, Valor, Weirdale.

1 loess deposits, e.g. Swinton.

Note that in some cases, these soils may have a surface texture of sandy loam. However, the
parent material of these soils is ayloam to clay loam, and the Loam Ecosite should be used.

Things to look for in identifying theoam Ecosite
1 Soil map indicates loam, silt loam, or clay loam texture.
1 Well-drained uplands.
1 Soil texture determined in the field is loam, silt loam, aydbam.
1 Moraine deposits (knehndkettle topography, rocks in the soil).
1 Plant indicators
- both speagrasses andtheatgrases usually important.
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Clay (CY)

The ClayEcositeconssts of stable welldrained uplands with fine to very fiextured soils
(clay, heavy clay). Soils are Chernozems or Vertisols. Much afrdeeofClay Ecositeis
found on flat glacial lakdéed deposits like the Regina Plain.

Soils corresponding to the Cl&gositeinclude Allan, Balcarres, Bear, Indian Head, Keatley,
Meadow Lake, Melfort, Regina, Sceptre, Sutherland, Tisdale, Touchwood, and Willows.

Things to look for in identifying the Clacosite
1 Soil map shows clay or heavy clay textures
1 Glacial lake beds flat plains with heavy soils.
1 Soil texture determined ithe field is clay or heavy clay
9 Plant indicators
- high dominance of northern or westevheatgrass

Overflow (OV)

Overflow Ecosites receive additional moisture because of their topographic position, but are not
wet enough teupport wetland vegetatiorsome Overflonecosites are along floodplains of
streams, where they are occasionally flooded when the stream overflows during high water.
Others are ahefoot of a slope or the mouth of a couleeg. alluvial fan deposits), where runoff
from the highefand supplies extra moisture. The vegetation is typically more productive than
on normal uplandites However, the soil does not show the mottling or gleying that indicates
Meadow or MarslEcosites, and plants requiring moist soils, such as tall sedgesiot present.

Things to look for in identifying the Overflo&cosite
1 Soil map shows soils that develop on alluvial or colluvial deposits (e.g. Alluvium,
Runway, Eastend, Ellisboro, Gap View, Horse Creek, Lark Hill, Rock Creek, Tantallon,
Val Marie, Wascana, White Fox).
1 Valley bottomsites, including floodplains along streams and fans developed at the foot of
the valley slope.
Soil profile does not indicate imperfect or poor drainage (no mottling or gleying)
Plant indicators
- northern andvesternwheatgrass
- silver sagebrush
- western snowberry
- Woods rose

= =

Solonetzic Overflow (OVSO)

The Solonetzic Overflow Ecosite consistdferflow siteswith Solonetzic soils. These are

often found along floodplains in southwestern Saskatchewan. Whigediséewould be

expected to receive additional moisture from stream overflow, there are frequent bare patches
(burnouts) and overall productivity is low.
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Things to look for in identifying the Overflow Solonet&cosite
1 Soil map shows soils that develop orugiél or colluvial deposits (e.g. Alluvium
Solonetzic soils, Runway Solonetzic soils, Hellfire, McEachern, Morgan, Porcupine
Creek, and solonetzic series of other soils on alluvial deposits).
1 Valley bottomsites including floodplains along streams anddaleveloped at the foot of
the valley slope.
Soil profile does not indicate imperfect or poor drainage (no mottling or gleying)
Soil profile shows hard Borizon with rounetopped columnar structure
Scattered burnouts
Plant indicators
- northern wheagrass
- westernwheat-grass
- silver sagebrush

= =4 =4 -4

Saline Overflow (OVSA)

The Saline Overflow Ecosite consists of Overflow sités saline soils. These may be found
along floodplains in southwestern Saskatchewan. High salinity is indicated by white salt crusts
on the soil and/or the presence of 4alerant plants.

Soils corresponding to the Saline Overfl&sositeinclude Alluvium Saline soils, Flat Lake
Complex, Grill Lake Complexandsaline series of other soils on alluvial landforms (e.g.
Runway, Eastendllisboro, Gap View, Horse Creek, Lark Hill, Rock Creek, Tantallon, Val
Marie, Wascana, White Fox).

Things to look for in identifying the Overflow Salifosite

1 Soil map shows soils that develop on alluvial or colluvial deposits

1 Valley bottomsites including floodplains along streams and fans developed at the foot of
the valley slope.

1 Soll profile does not indicate imperfect or poor drainage (no mottling or gleying)

1 White salt crust on soil surface

i Salttolerant plants are abundant:
- salt grass
- greasewod

Subirrigated (SUB)

The Subirrigatedecosite consists of loying land that ismoistbut rarely flooded. Imperfectly
drained soilsare similar to upland soils, bshow signs of occasional saturation such as faint to
distinct mottles (e.g. Gleyed €mozems).Subirrigatedecosites may be found along
floodplains, but arenoister than the Overflow siteBhe vegetatiomnay include moist
grasslands, shrublands or woodlands, tgpttally shows a mixture of uplargpeciesvith more
moisturerequiring siecies(e.g. midsized sedges)

Il n Version 1 of Saskatchewan Rangel and Ecosys
Meadowo. Ho we v e r incllnlesshmahlasds and waodlandsyhjusttherbaceous
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communiteson t hi s ecosieadowbei senmm AdDngeM consi
term ASubirrigatedo is widely used in range
Subirrigated Ecosite is roughly equival ent

classifications for théand above thaNVet Meadowzone

Soils corresponding to tHeubirrigatedEcositeinclude Alluvium Gleyed soilandgleyed series
of a variety of other Chernozemic or Solonetzic soils.

Things to look for in identifying th&ubirrigatedecosite

1 Low land, but nbusually flooded
1 Usually bordering wettezcosites (Wet Meadow, Marsh)
1 Soil profile is similar to upland soils (Chernozemic or Solonetzic), butfaitt to
distinctmottling within 50 cm of the surface
9 Plant indicators
- westernwheatgrass
- slendemwheatgrass
- Kentucky bluegrass
- wild licorice
- dandelion
- western snowberry
- Woods rose
- saskatoon
- chokecherry
- redosier dogwood
- balsam poplar
- cottonwood
- Manitoba maple
- green ash

Wet Meadow (WMD)

The Wet Meadow Ecosite consistd@iv-lying wetlands that arsormally flooded forthree to

four weeks in spring. Poorly drained soils show signs of prolonged saturation, such as dull
colours or prominent mottles (Gleysolic soils). The vegetation terfusdiverse, with

flowering herbs and a variety of grassesiges, and rushes. The grass and sedge species found
on MeadowEcosites are shorter and findgaved than on Mardbcosites. Tall willows may be
scattered through the grassland, especially in the Aspen Parkland Ecoregion.

Soils corresponding to the WieteadowEcositeinclude Alluvium Gleysolic soils, Meadow
Complex, Big Muddy, or gleysolic series of a variety of other soil associations.

Things to look for in identifying the Wet Meadducosite
1 Low-lying wetlands that aresually flooded in spring
1 Soil profile shows Gleysol profile with dull colours and/or prominent mottles
1 Plant indicators
- marshreedgrass
- northernreedgrass
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- fowl blue-grass

- tufted hairgrass

- woolly sedgeand other mediursized sedges

- Baltic rush

- basket willow, pussy willow, beaked willg yellow willow

Shallow Marsh (SMH)

The Shallow Marsh Ecosite consists of wetlatidd are normally flooded until July or early
August. Poorly drained soils show signs of prolonged saturation, such as dull colours or
prominent mottles (Gleysolic se)l. The vegetation is less diverse thaMwadow Ecosites
and the dominant grasses and sedges are taller and coarser.

Soils corresponding to the Shallow MaEstositeinclude Marsh Complex and Wetland
Complex.

Things to look for in identifying th&hdlow Marsh Ecosite
1 Low-lying wetlands that arbooded for extended periodsntil July or early August in
an average year)
Soil profile shows Gleysol profile with dull colours and/or prominent mottles
Plant indicators
- awned sedge
- water sedge
- beaked sedge
- spangletop
- mannagrass
- giant burreed
- slough grass
- creeping spikeush
- reed canargrass
- water smartweed
- water parsnip

1
1

Deep Marsh (DMH)

The Deep Marsh Ecosite consists @tlands that are normally flooded throughout the growing
season. The vegetaticonsists of a few species of very tall, coarse grasses and sedges (e.g.
cattails, bulrushes). Deep Marsbosites would be mapped as nose areas for livestock.

Soils corresponding to the Deep MaEtositeinclude Marsh Complex and Wetland Complex.

Things to look for in identifying th®eep Marsh Ecosite
1 Almost always flooded
1 Vegetation consists of tall emergent plants
1 Plant indicators
- cattail
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- softstem bulrush
- hardstem bulrush
- common reed

Fen Peat (FP)

The Fen Peat Ecosites consists of wetlanaghich organic matter accumulates as peat (Organic
soils), because of slow decomposition of plant remains. Peatlands usually develop in forested
areas, but Fen Peat is sometimes found in the moister parts of the Prairie Ecozone. Fens are
somewhat enriaid in nutrients, usually because they are influenced by groundwater flowing
from adjacent mineral terrain. The potential vegetation varies from sedge stands to willow or
swampbirch shrublands.

Soils supporting the Fen Peat Ecosite inclBdgwa Lake, FeReat, Lavallee Lake, Moss Peat,
Sedge Peat, and Sturgeon Lakieese soils are usually found in the boreal forggh only
occasional occurrences in the Prairie Ecozone in locations with a reliable water supply (e.g.
springs on valley slopes).

Things b look for in identifying the Fen Peat Ecosite:
1 Soil maps shows organic soils
1 Soil profile shows peat more than 40 cm deep

Saline Upland (UPSA)

The Saline Upland Ecosite consists oédtransitional or uplanditeswhere the soil is saline

Salt mayappear on the surface in dry periods. Potential vegetation indpdeies of normal
upland prairie (speagrasses, whedjrasses, etc.), but with a significant component of salt grass
Because of the high proportion of Rbalophytic species, commungi®n Saline Upland are
considered only somewhat saline.

Soils supporting the Saline Upla&dositeinclude saline series of a variety of Chernozemic or
Solonetzic soils.

Things to look for in identifying th&aline Upland Ecosite
Soil map shows salirsils

White salt crust on surface

Upland locations

No mottling or gleying in soil profile

Mixture of salttolerant and normal upland plants
Plant indicators

- salt gras®ccurring with normal upland grasses

= =4 -8 4 8 -9

Saline Subirrigated (SUBSA)

The SalineSubirrigatedEcosite consists of lolying land that is moist butarely floodedwith
saline soils The potentiavegetation includes varying proportionssadttolerant plants.
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Somewhat saline areas are dominated by lessodatant specesuch as slendereatgrass,
western wheagrass or sedges, but have a secondary component of metiaesaltt species,
especially salt grass. Moderately saline areas tend to be dominated by salt grass.

SalineSubirrigatedecosites occurson saline and gleyed seriesaofariety of Chernozemic or
Solonetzic associations (e.g. Alluvium Saline Gleyed).

Things to look for in identifying th&alineSubirrigatedecosite
Soil map shows saline and gleyed soils.

White salt crust on surface

Low-lying, moistland, but not usuly flooded

Usually bordering wettegcosites (Saline Wet Meadow, Saline Marsh)
Soil profile shows faint to distinct mottles

Plant indicators

- salt grass

- westernwheatgrass

- slender wheagrass

- greasewood

E

Saline Wet Meadow (WMDSA)

The Saline Wet Meadowdgsite consists of & lowlying wetlands that areormally flooded

for three to foumeeks in springwith saline soils and watelSomewhat saline areas are

dominated by less satblerant species such as northern rgess, but have a secondary

componat of more saHlolerant species such as salt grass. Moderately saline areas tend to be
domi nated by salt grass, whil e sagltassne ar eas

Soils corresponding to Saline Wet Meadegosits may include Alluvium Saline I8ysols,
Meadow Saline Gleysols, Saline Complex, or saline and gleysolic series of a variety of other soil
associations.

Things to look for in identifying th&aline Wet Meadow Ecosite
1 Soil map shows saline gleysols
1 Low-lying wetlands that aresually fooded in spring
1 White salt crust on surface
1 Soil profile shows Gleysol profile with dull colours and/or prominent mottles
1 Plantindicators
- northernreedgrass
- alkali cordgrass
- Baltic rush
- foxtail barley
- salt grass
- Nuttal fgiass al kal i
- sea milkwort
- silverweed
- common arrowgrass
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Saline Shallow Marsh (SMHSA)

The Saline Shallow Marsh Ecosite consists eflands that are normally flooded until July or
early Augustwith saline soils and wateiSomewhat saline areas are dominated by less salt
tolerant speies also found in frestvater marshes, such as awned sedge, creepingrsisike
and spangletop. Moderately saline ar@@sdominated by mosalttolerant species such as
threesquare bulrush, while saline areas have the mostiodatant species su@s Nevada
bulrush and red samphire.

Things to look for in identifying th&aline Shallow Marsh Ecosite
1 Soil map shows saline gleysolic soils (e.g. Marsh Saline Gleysolic)
Wetlands that arfooded for extended periods
White salt crust on drying soil sades
Soil profile shows Gleysol profile with dull colours and/or prominent mottles
Plant indicators
- threesquare bulrush
- Nevada bulrush
- Nuttal lgass al kal i
- narrowleaf waterplantain
- redsamphire
- seablite

T
T
T
1

Saline Deep Marsh(DMHSA)

The Saline Deep Mah Ecosite consists of wetlands that arenadly flooded throughout the
growing season (neuse areas), withaline soils and wateiSomewhat saline areas are
dominated by less sdiblerant species also found in freshwater marshes, such as hardstem
bulrush and common reed. Moderately saline to saline areas are dominated by rtolersatt
species such as prairie bulrush.

Things to look for in identifying th&aline Deep Marsh Ecosite
1 Wetlands that ardrmost always flooded
1 White saltcrust on dryig soil surfaces
1 Vegetation consists of tall emergent plants
1 Plant indicators
- prairie bulrush
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4, COMMUNITIES

4.1 Introduction

Sections 2 and 8howhow the rangelands of southern Saskatchewan are divided into ecoregions
(which depend on climatend ecsites (vhich depend on landform and 9oiMWithin a given
ecoregion and ecosjta number of different plant communities may be fouhlkde main reason

for this isdifferences irdisturbance history Some areas may be heavily grazed over several
years, ausing the taller or more palatable species to decrease, while other areas are only lightly
grazed. Repeated fires may eliminate the shrubs from some areas, while prolonged absence of
fire may allow shrubs to expand. Some communities are altered bjoimed®xotic plant

species. The result is a range of possible plant communities on a given ecosite.

4.2 Methods

Classification of plant community types was based on analysis of existing data. PCAP partners
contributed grassland composition data fromide range of locations across southern
Saskatchewa(rable6). The range condition database collected by AAFC in community

pasture sweys accounted for about half of the data.

Table 7 Data sources used for classification oflant community types.

data source

AAFC range condition surveys AAFC staff- personal communication
Saskatchewan Watershed Authorityater Security SWAMSA staff- personal communication
Agencysurveys

Ducks Unlimited surveys DU staff- personal commication
Saskatchewan range benchmarks AAFC staff- personal communication

Original grassland data collected by R.T. Coupland and R.T. Coupland, personal communication
students

Matador IBP site Coupland 1973

U. of S research in the Coteau Hills J.Romo, U of S, personal communication

M.Sc. Thesis on the Dundurn Sand Hills Houston 199%nd personal communication

Other U of S theses Brayshaw 1951, Heard 1953, Hird 1957, Hulett
1962,Baines 1964, Martens 1979

Prairie Biodiversity Survey A. Riemer, @&sk. Environment, personal

communication
Saskatchewan Environment survey in the Great Sand H A. Riemer, Sask. Environment, personal
communication

Saskatchewan Forest Ecosite Classification M. McLaughlan, Sask. Environment, personal
communication.

Saskatchewan forest benchmark sites Thorpe and Godwin 2008

Alberta forest benchmark sites AB Sustainable Resource Development staff,
personal communication

Grasslands National Park monitoring plots GNP staff, personal communication

Grasslands National Ragrazing experiment GNP staff, personal communication

SRC range condition survey of Cypress Hills Provincial Godwin and Thorpe 1984

Park
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data source

SRC range condition survey of Danielson Provincial Par Thorpe and Godwin 1994

SRC research on farm biodiversity Godwin et al. 1998

SRC research on range monitoring methods Thorpe and Godwin 1998a

SRC research on sage grouse habitat Thorpe and Godwin 2003

SRC research on WDF lands Thorpe and Godwin 2001, 2002

SRC survey of Batoche National Historic Site Godwin andThorpe 2002a

SRC survey of Battle Creek valley B. Godwin, SRC, unpublished data

SRC survey of Cowessess I.R. Godwin and Thorpe 20@4

SRC survey of Moose Mountain Provincial Park Thorpe 1994

SRC survey of Old Man on his Back Thorpe and Godwin 1998 199a

SRC survey of Saskatchewan Landing Provincial Park  Godwin and Thorpe 19%42002

SRC survey of Silverwood area Godwin and Thorpe 1992

SRC survey of the Manito Sand Hills Thorpe and Godwin 1993a

SRC surveys in Douglas Provincial Park and Elbow PFF Thorpe and Godwin 1992, Godwin and Thorpe

Pasture 1994, 1999

SRC surveys in Old Wives area Thorpe and Godwin 1999b

SRC surveys in the Great Sand Hills Thorpe and Godwin 1997

SRC surveys of Saskatoon Natural Grassland Thorpe and Godwin 1983 Godwin anl Thorpe
2004

A standard data format was developed, and data from the various sources wedrtodiithe
standard formatThis allowed data from different sources topa®led foranalyss. The basic

unit of data was considered to be the vegatatiot. This could be a sample area (e.g. a 5 m by
5 m square plot), or it could be a transect (e.g. a 100 m line laid out across the landsdape).
case of plots or transects sampled by a series of small qu@dgaten placements of a 50 cm

by 50 cm frame)the averages dhequadrat valuewere considered to be the plot values. Each
plot can be visualized as a column in the dataset, while theimoluglelocation information,
environmental attributes (e.g. slope, aspect, soil type), produtgasurementgggetation
structure, and abundance val@esindividual plant species. Plot locations were used with GIS
data to assign values for ecoregion, climate variables, and mapped soil inforrRéisnvere
assigned to ecoregions based onBberegions of Saskatchewan m@adbury and Acton 1994)
and the mapped climatic data. Plots were assigned to ecosites based on environmental data (e.g.
observed topography, soil texture, or range site identification) and the soil survey map.

Species naes used in the original data sources were converted to standardized names. In the
second phase of the project (2€ABL4), the species hames used in the 2007 publication have
been updated to more current names (Harms 2006). For example, northergnatseats
calledAgropyron dasystachyum the 2007 publication, but this has been updated to the more
current namélymus lanceolatusm the 2014 revision.

The data included a variety gpeciesabundance measures, wittost using either percent cover
(i.e.the percent of the ground area covered by the spexipgrcent biomass (i.e. the percent
contributed by each species on a weight basis). One of the fields in thaeséatatorded the
type of abundance measuse thaplots with the sammeasure coulte grouped. However, for
some analyses, species abundance values were transformed to ranks withiiayros{e.g.

the rank of each herbaceous species in relation to all herbaceous speciedyari&mimed

data were considered to be comparable batvweots using different abundance measures.
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Plots were separatdxyy ecoregion and ecosite. In some cases, particular combinations of
ecoregion and ecosite had insufficient numbers of plots for analysis, so were combined with
other similar combinationsi-or example, Mixed Grassland and Dry Mixed Grassland were
separated for theoam Ecositebut were combined faomeother ecosites with lower plot
numbers.

Classification of communities withimaecoregion/ecositeombinationfollowed a supervised
appoach Each plot was represented by a few variables, including percent exotics, percent
shrubs, dominant herbaceous species, and a successiondlasdexon proportions of
decreasers and increaseildhese variables were used in a manual sorting pracessl at

grouping similar plots.In either approach, types representedionll numbers of plotwere

either eliminated or combined Wibther types, as appropriate. Most types were represented by
at least 10 plots. Smaller sample sizes were occasiailallyed, for example to ensure that a
distinctiveor importanttype is represented in the classification.

Knowledge of successional relationships was used to interpoteatial oreference

community for each ecoregion/ecosite combination, defineldeasammunity that would be

expected under ungrazed or lightly grazed conditions. Percent similarity of other community
types to the reference c¢ommun(Mdeller-Dembsisahdk t er mi n
Ellenberg 1974) Communities were arrangedanstateandtransition diagranshowing the

interpreted relationships among them.

Data for community typewere summarized by calculating the mean and tHeah@ 98’
percentiles of vegetation structure and composition variables. Plant species weratse ey
growth-forms

1 graminoidsi grasslike plants, including grasses, sedges, and rushes

1 forbsi herbaceous plants that are not giides

1 half-shrubsi plantsthat are woody at the base, but with mostly herbaceous growth (i.e.

most of the abovgroundgrowth dies back each year)

1 shrubs woody plants (i.e. abovground growth persists from year to year)

1 cactus succulent plants with spines
Minor species within each growtbrm were groupecdand only the totahbundancéor the
grouped species was showThe results were shown in standardized community descriptions.

In the second phase of the project (2@034), which extended the classification to riparian

sites, the same methods were used for most communities. However, for some community types
which are known to be important, insufficient field data was available for development of a
description. In these cases, community descriptions were basled publications oThompson

and Hansen (2001, 2003). These publications provide descriptions fgeanlanber of riparian
communities found in southern Saskatchewangdbunot relate them tan ecosystem

framework. For the current work, tscommunities were assigned to ecosibgsinference

from the trends showin thewetland classification literate (Stewart and Kantrud 1971, Millar
1976).
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Species abundancesthe Thompson and Hansegportsare shown as percent constancy (i.e.
the percentage of plots in the type in which the species occurred), and ammyehere

present (i.e. the averagercent cover over the plots in which the species was prefhagte

were converted to a more standard form by multiplying percent constancy by average cover
where present. The result is the average percent cover over all plots in théhtypeson and
Hansen also give the ranges of percent values. These ranges extend from the lowest to the
highest value recorded, so are somewhat wider than the ranges given in other community
descriptions, which were based on th& aad 9¢' percentiles of abundance uak.

It should be noted that the percent cover values given by Thompson and Hansen are based on the
Acanopy covero concept, i n which the entire
Most of the cover data provided in other communitydegtt i ons i s based on t
concept, in which only the actual cover of leaves and other plant parts is considered (i.e. the gaps
between leaves are subtracted). As a result, the cover values given by Thompson and Hansen are
somewhat higher thahe cove values in other descriptions.

The numbers of communities that have been described to date are summaragd8nThe

total is roughly double what it was at the end of the first phase of the project. Most of the
increase has been in moist to wet ecosites, as well as in shrublands and woodlands of upland
ecosites.

Table 8 Numbers of described communities

as of 2008 as of 2014
ECOSITE grassld. shrubld. woodld. total grassld. shrubld. woodld. total
Badlands 3 3 3 3
Thin 5 1 6 7 2 9
Gravelly 5 5 5 5
Dunes 9 5 14 9 7 2 18
Sand &
Sandy Loam 11 4 15 11 2 5 18
Loam 20 3 23 20 2 3 25
Clay 3 3 3 3
Solonetzic 7 7 7 7
Overflow &
Subirrigated 3 3 4 16 14 34
Wet
Meadow 0 6 4 10
Marsh 0 11 11
Saline
Upland 0 3 3
Saline
Overflow &
Subirrigated 0 8 1 9
Saline Wet
Meadow 0 5 5
Saline Marsh 0 4 4
total 63 6 10 79 106 34 24 164
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4.3  Usingthe community descriptions

Descriptions of the communities feach ecositare presented in a series of separate
publications. For example, Publication 4 shows the communfoeshe Loam Ecosite
Publication 5 for the Sand and Sandy Loam Ecositess@iaah.

Each description shows:
1 a code for the community type (e.g. MM -A, meaning Mixed Grassland Ecoregjon

Loam Ecositecommunity type A

the name of the community type based on the dominant species

a general description of the community type, idahg its interpeted successional

relationships with other types

1 the structure of the vegetation, represented by the percent cover of each vegetation layer,
as well as litter cover and exposure of bare soil

1 the species composition, represented by majariepén each vegetation layeith
abundance values (either percent biomass or percent cover, depending on available data)
note that mosses, lichens, and clubm@&sdgginella dengaareshown under Vegetation
Structure, and aneot included in the compii®n data.

1 percent similarity of the community to the reference community for that

ecoregion/ecosite

average forage production, if sufficient data were available

recommended stocking rates (see Section 5)

T
T

1
1

The publication also includesstateandtransiion diagranrepresenting the successional
relationships among the various community types.

In using the community descriptionsis important to understarttiat they do not represent
every possible variation in species composition. Rather, they rapteeenajor trends. A
sample ploexamined in the fieldhay not exactly match any of the described community types.
The user shouldxamine the composition trends shown by described types, then interpret the
composition of thesample ploin relation tothese trends.

As an aid to thisnterpretation, the user can calculate pleecent similarityMueller-Dombois
and Ellenberg 1974)etween the sample plot artetreference communifgr that ecosite
Table9 showsan examplen Loam Ecosite in the Mixed Grassland Ecoregidie description
for the reference communiiMG-LM-A in Publication 4 gives average values of percent
biomass for each major species, as well as totals for minor sp&akses determined for the
sampe plot are entereldeside those for the reference communitythis example, theample
plot had data for one graminoid (crestoeatgras$ and four forbs (prairie sage, scarlet
mal | ow, c¢ i nq ubedrdpthat were aat Itedgas raajobspedn the reference
community Such species must be grouped as fAminor
major importance in the sample pldercent similarity is then calculated by takthg lesser of
the two values for each speciaadsummingthese lesser values.
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Table 9 Example of calculating percent similarity to the reference community using
percent biomass data, for a sample plot on Loam Ecosite in the Mixed Grassland.

PERCENT BIOMASS

ref. community sampleplot lesser value
Major graminoids
westernporcupinegrass 31 15 15
northernwheatgrass 24 15 15
June grass 5 0 0
westerrwheatgrass 4 5 4
blue grama 4 20 4
needleandthread 4 14 4
sedges 3 20 3
plains rough fescue 3 0 0
green needle grass 2 1 1
plainsreedgrass 1 0 0
Hooker's oat grass 1 0 0
Major forbs and half-shrubs
pasture sage 7 1 1
crestedvheatgrass 3
Total of minor graminoids 3 3 3
prairie sage 1
scarlet mallow 2
cinquefoil 1
goat'sbeard 5
Total of minor forbs and half-
shrubs 6 8 6
PERCENT SIMILARITY 55

This example useg@ercent biomass data, which should add up to 100 in each plot, allowing the
use ofthe simplified calculation ofpercent similarity shown ifable9. Some community
descriptions show percent cover data, which do not usually add up to 100. In this case, the full
formula for percent similarity must be used (Muellmmbois and Ellenberg 1974). The sum of
the lesser values is multiplied by 200, thendgd by the sum of the reference values plus the
sum of the sample values. An example of the calculation for percent cover is ghadidamO.

Percent similarity values can be used directly to judge the extent to whicdntpéeglot has
been altered from the reference community. However, the Saskatchewan Range Health
Assessment method refers to classes of alteration in assigning points for ecological status. The
following ranges of similarity can be used as a rough diadassigning these classes:
1 more thart5% - reference community
50-65% - minor alteration
30-50% - moderate alteration
15-30% - significant alteration

1
1
1
9 less tharl5% - severe alteration
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Table 10 Example of calculating percent simarity to the reference community using
percent cover data, for a sample plot on Loam Ecosite in the Aspen Parkland.

PERCENT COVER

reference sample lesser of the
community plot two values

Major graminoids

plains rough fescue 23 2 2
northernwhed-grass 5 0 0
westernporcupinegrass 2 5 2
sedge 2 0.2 0.2
beardedvheatgrass 1 2 1
Kentucky blue grass 1 0 0
June grass 0 0.1 0
Hooker's oat grass 0 0.1 0
Major forbs and half-shrubs

threeflowered avens 0 0.1 0
everlasting 5 0.1 0.1
timber oat grass 0.1

rough hair grass 0.01

sheep fescue 0.01

Total of minor graminoids 0 0.12 0
crocus anemone 0.1

cutleaved anemone 0.1

early blue violet 0.1

field chickweed 0.1

gaillardia 0.1

golden bean 0.1

hedysarum 0.1

long-fruited anemone 0.1

low goldenrod 0.1

manyflowered aster 0.1

northern bedstraw 0.1

prairie sage 0.1

woolly yarrow 0.1

pasture sage 0.1

Total of minor forbs and half-shrubs 2 1.4 1.4
rose 0.1

Total of minor shrubs 0 0.1 0
TOTAL 41 11.22 6.7
PERCENT SIMILARITY =(200%6.7)/(41+1122) 25.7
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While the similarity index provides a good general measure of departure from the reference
composition, it occasionally leads to ppaopriate results when used as a measureaziny

impact. For example, if a reference community contained equal percentages of two dominant
decreaser species, the highest similarity would be obtained with a sample plot that also had equal
percentages of these speci@salsample plot in whicbneof these decreasers was dominant and
the other was low in abundandee similarity to the reference community would be lowéis
conflicts with theusualidea thaabundance of any major decreaser species is a sign of high
condition or low grazing impacBecause of this problem, similarity index values should be
interpreted cautiously, taking into account which species are causing the departure from the
referencecommunity In future work, modification of the similarity index to improve its
performance @a measure of grazing impact would be desirable.

5. PRODUCTION AND STOCKING RATES

The community descriptions shawerage production valugsy communitieswith sufficient

data The descriptions also show recommended stocking ratesse are intendeto be initial
estimates of sustainable stocking rates for each community. In actual use, they shoutd be fine
tuned on the basis of pasture characteristics and monitorrag@é trend

Recommended stocking rates were based on analysis of histakmgtrats from AAFC

community pastures. Actual stocking of individual fields was recorded for years from 1988
2002, in pastures in Saskatchewan and Manitoba. Data were restricted to fields that have been
maintained in good to excellent range conditemthey should represent sustainable stocking
rates. In order to reduce the effect of site variation, only figitspredominantlyLoamy Sites

were used in the analysis. The effect of climatic variation was captured by determining the
climatic moistue index(CMI) (see Figurdl in Section 2¥or each field. The pattern of stocking
rates in relation to CMI is shown in Figu8e Stocking rates increase from the driest regions

(CMI = -400) to the moistest (CMI close to zero), and the graph showghagtiward curve.

In a separate analysis, measured grassland production values from benchmark sites and research
plots (mostly ungrazed) were plotted against CMI. The results (Figure 4) show almost exactly

the same pattern as the stocking rate analgsiwiding independent confirmation of the climatic

trend in productivity.

The trend shown in Figure 3 is considered to be the best evidence available for determining
recommended stocking rates for the Loam Ecosite. This trend can be used to estimate
recommended stocking rates in two ways:

i as a continuous response to the climatic moisture gradient (Figure 5)

1 as average values for the ecoregiorab{e11)

For example, in estimating stocking rates faoenmunitypasture or nach, one could determine
which region it falls into, and use the average value for that regaisig11). This is similar to

the method used by Abouguendia et al. (1990) based on soil zones. On the other hand, a more
exact estnate might be obtained by finding the location on the map (Figure 5) and reading the
recommended stocking rate at that location.
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Figure 3 Stocking rates of fields in good to excellent range condition on loamy sites in
AAFC pastures in Manitoba and Saskatchewan, in relation to the Climatic Moisture Index.
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Figure 4 Annual grassland production from reference areas on loamy sites in the

Canadian prairies, in relation to the Climatic Moisture Index.
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Figure 5 Recommended stocking rates (AUM/ac) for the Loam Ecosite, as a continuous
surface predicted from the climatic moisture index.

Table 11 Average recommended stockig rate for the Loam Ecosite in each ecoregion,
predicted from the climatic moisture index.
The Aspen Parkland has been arbitrarily divided at a CMI vale®2&6fmm.

stocking rate

climatic moisture

Ecoregion index (mm) AUM/ha AUM/ac
Dry Mixed Grassland below-325 mm 0.49 0.20
Mixed Grassland -325 t0-225 mm 0.72 0.29
Aspen Parkland, drier portion -225 t0-125 mm 1.10 0.44
Aspen Parkland, moister portion above-125 mm 1.67 0.68

The Cypress Upland Ecoregion required special treatm&ntiscussed in Section 2, the

regional mapping of the climatic moisture index was not precise enough to capture the small
scale elevational pattern in the Cypress Hills. Therefore, elevations were used to map the
boundaries between regions. Hendemsioal. (2002) estimated that CMI increases 58 mm for

each 100 m rise in elevation in the Cypress Hills. By adding this increase to the assumed value
of -325 mm at the boundary between Dry Mixed Grassland and Mixed Grasshaoan

predict the CMI valug at higher elevations, and use these values to estimate stocking rates. The
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results can again be shown either as average stocking rates for elevational zones (Table 10), or as
a continuous increase in recommended stocking rate with elevation (Figure 6).

Table 12 Average recommended stocking rates for the Loam Ecosite in the Cypress
Upland Ecoregion, predicted from the relationship between elevation and climatic moisture
index.

stocking rate

elevation climatic moisture index

Ecological Region AUM/ha AUM/ac
Mlxed'GrassIand at lower below below-209 mm 0.74 0.30
elevations 1050 m
Fescu_e Grassland at higher above above-209 mm 1.39 0.56
elevations 1050 m
1350
1250 A
‘E 1150 - Fescue
= Grassland
2 1050 4= o oo
©
>
% 950 - Mixed
Grassland
850 +———————f - e e
Dry Mixed Grassland
750 T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
stocking rate (AUM/ac)

Figure 6 Recommended stockingates for the Loam Ecosite in the Cypress Upland
Ecoregion, as a continuous response to elevation.

The values shown iRigure6 and TablelO are intended for the Loam Ecosite in the Cypress

Upland. However, they could also be applied to other areastiithiMixed Grassland where

there are strong elevational gradients, such as the Wood Mountain Upland. These areas do not
reach elevations high enough to support extensive fescue grassland as found in the Cypress Hills,
but the Mixed Grassland becomes nmigind more productive with increasing elevation.

Theanalysisof recommended stocking ratgsown abovevas for he Loam Ecosite. In
Saskatchewatrthis ecositeaccounts for more rangeland than any other, and can be considered to
be the modal site, néier excessively wet nor excessively diherefore, the analysis should be

a good representation of the regional trends in productivity. Ideally, a similar analysis would be
done for eaclecosite but unfortunately the dataereinsufficient forecositesther than Loam

Saskatchewan Rangeland Ecosystems 39



Ecoregions and EcositesPublication 1

Therefore, theapproach that was taken wtasmodify the regional trend determined the

Loam Ecositebased orpublished datahowingthe relative productivities of different ecosites
Recommended stocking rates and/or productionegavere taken from existing publications
(Wroe et al.1988Abouguendia 1990Adams et al. 2003, 2004, 2008RCSecological site
descriptions for MLRAs 58a and 60b in Montaarad 64 and 65 in Nebraska
[http://esis.sc.egov.usda.goy/]For each publicatig the ratio of the production or stocking rate
on a given ecosite to that on loam was calculated. These ratios were fairly consistent among
publications, so they were averag@dblel13). In the current Version 2 of the publicat, these
ratios have been modified from those usetheoriginal versiom two respects:

1. For the Solonetzic Ecosite, the relatively low ratio based on the stocking rate @uéf9s
was found to be appropriate only for soils with the most pronowswedetzic
characteristics, including densehBrizon and frequent eroded patches (burnouts). Many
Solonetzic soils are less extreme in these characteristics, and approach the productivity of the
Clay or Loam EcositeA ratio of 0.90 was estimated for tless extreme Solonetzic soils.

2. For moist ecositesecent analysis of data from the Manitoba rangeland benchmark system
(Thorpe 2014)which includes many plots on these sigggmwedhat the ratios based on the
stocking rate guideweretoo high. Therefae, the ratiogor Overflow and Subirrigated
Ecositegand their saline varianthavebeen adjusted downwdfrom those shown
previously. For the saline ecosites, the ratios shown here were assumed to apply to
Afsomewhat salinedo aoedas at 8t gckiahgneat as efagr w
hal f, and for fAsalined areas to one quarter,

3. For wetland (wet meadow and margtosite} the data did not support classification of
different communitieby ecoregion sotheyare shown as ocaing overtheentire
Prairie Ecozone. Trends in the productivity of these communities across the ecozone are
not well understood. The best information available is from the Manitoba rangeland
benchmark system, so recommended stocking rates developeat bagts (Thorpe
2014) are shown here. However, it should be recognized that these rates are only
appropriate as long as water tables are high enough for development of the characteristic
communities of these ecosites. Particularly in the Mixed GrasstahBiry Mixed
Grassland Ecoregions, intermittent drought years may cause these ecosites to dry out,
reducing productivity to near zero. Therefore, the recommended stocking rates should be
discounted for theccurrence ofirought years.

The stocking rategsed in the regional analysis are based on ARIFRA pasture fields in good

to excellent range condition. Therefore, they should be applicable to the reference plant
communities as well as to those showing minor alteration from the reference community. T
examine trends in more altered communities, the available production data for communities on
the Loam Ecosite were analyzed. These included production data based on clipping of quadrats
to measure peak standing crop, as well as data in which grammodigcgon was estimated

from basal area of individual graminoid species using the method of Lodge and Campbell
(1965). Because most plots in the database did not have production data, there was little
information for some communities. Only averages baseak least five plots within a

community type were useddde 14).
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Table 13 Average ratio of the recommended stocking rate on a given ecosite to that on the
Loam Ecosite.

Ecosite Ratio

Badlands 0.9
Gravelly 0.60
Dunes 0.73
Sand 0.94
Sandy Loam 0.97
Loam 1.00
Clay 1.00
Solonetzigwith burnouts) 0.66
Solonetzic (without burnouts) 0.90
Overflow 1.20
Subirrigated 1.30
Saline Upland 0.70
Saline Overflow 1.00
Saline Subirrigated 1.10

Table 14 Production data for communities on the Loam Ecosite.
Values are averages of at least five plots within a given community type.

annual production (kg/ha)

alteration from estimated clipped clipped clipped clipped
community  reference community  graminoids graminoids forbs browse total
Mixed Grassland
MG-LM-A reference 1209
MG-LM-B minor 897 1275 182 11 1440
MG-LM-D minor 725 914 184 29 1107
MG-LM-E moderate 488
MG-LM -F moderate 582
Aspen Parkland
AP-LM-A reference 1419 199 0 1619
AP-LM-B moderate 931

While the data imTalde 14 are incomplete, they do show a trend of declining productivity from

the reference community to those with increasing alteration from the refef@ased on this
trend,communities showing moderate alteration were s@0%t of the regional stocking rates,
andcommunities showing significant alteration6®% of the regional stocking rates. This is

similar to the approach followed by Wroe et aBg§8) and Abouguendia et al. (1990) in

assigning rates to lower range condition classes. For communities dominated by exotic invaders,
no information was available for estimating stocking rates.

To summarize, the recommended stocking rates for refecemaaunities on the Loam Ecosite
were based on the regional value determined from analysis of PFRA stocking réadid4 {
andTable12). Recommended stocking rates for reference communities onescoier than
Loam were determined by multiplying the regional value by the ecosite ratio shdwahlel3.
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Recommended stocking rates for altered communities were determined by multiplying the rate
for the reference community®.8 (moderate alteration) or 0.6 (significant alteration). The
overall calculation is shown ifiable15.

Table 15 Example of determination of recommended stocking rates, for a location where
the regional trend shows a rate of 1.00.

Ecosite
other
Loam Sand Solonetzic ecasites
ratio to Loam
1.00 0.94 0.66 é
ratio to reference

reference community 1.00 1.00 0.94 0.66 é
minor alteration 1.00 1.00 0.94 0.66 é
moderate alteration 0.80 0.80 0.75 0.53 é
significantalteration 0.60 0.60 0.56 0.40 é

The above methods were useddaassland communitieBor open shrublands with a mix of

woody and herbaceous cover, rates were set at half of those in the corresponding grassland
community. Fowoodlands,&commended stocking rateere developed by Thorpe and

Godwin (2008)based on monitoring of forage production in those communRiaes for

woodland types not covered by Thorpe and Godwin (2008) were estimated by extrapolation from
therepresentedypes.
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