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ABSTRACT /

A populatlon of feral hor:es in twe foo+hllls of west-
central Alberta was studled from, June/ 1975 to Junef® 1977 to
determlne their wuse of *he envirgnment and the degree of
overlap - with cattle and natave ungulates, 0f the 206
individuals described ~during 197 53% were adults, 12% two
year~olds, 17% yearllngs and 18%/ foals. 'ihe horses were
organiéed into »harem groups qon51st1ng of a dominant male
and two or, more adult mares and/o; immature animals. Surplue
etallionsvfprmed ‘bachelor eroups. “Rerds remained within
onerlapping home ranges of less than 15 km? thrdughout the

study. Herd integrlty . was:' malnfalned . by stereotypega

PO

Pehaviour during interac*tions between dominant males and

N _
possibly oy within-group bonding. -
The area was classiﬁiedfinto 17 . habitat types based

primarily on  the composition.” and structure of the
‘/\ - - B - -

~vegetation. Pellet group and track counts were used in 1976

te' determine the wi ter, sprlng and year-long dlstrlbutlon,
of horses ‘within these ‘and 'to relate dlstrlbutlon to
individuale features\ of'habitat. Use was made of”the entire
spectrap of habltat types but seaSOnal use was markedly non—‘
random. The availability of préferred forage plants appeared

ny W

to be a primary determlnant of habitat wutilization durlngH

= v,

~all seasons. Horses. spent abou+' 75% of daylight hours

foraglng durlng wlnter and sprlng wlth an apparent decrease

in feedlng ‘time in summer. Fecal fragments analysis showed
B R 3

9.

& iv



that gramineous plants Vere the major dietary constituents,

never fallingfdbélow a level of 83% in 1976 monthly diets.

Carex spp., Elymus innovatus and Festuca spp. were ‘the most

e

important food ‘plantss A fecal inde technigue suggested

strong seasonal variation in diet quality. . %
’ v . ' ("

Distributions of cattle and native ungulates were

'

determined concurrently with the studyvof}$orse distribution
and were “comparéd to th; latter hsing association and
‘coincidence indiées and a coefficient of association., Horsgs
wefé more'ubiquitoﬁsnin their distribution ' than any< other
ungulate (elk, white-tailed ' and mule dedr, moose, céftle)
and overlappéd onto the range of these specjies to a Ilarge
Qegréé. ‘Lack of behavioural ihteractio}gx and ;fobable
'dietary” differences ‘suggested 'ecological separation of
“hofses and deer‘ and horées and moose. Horsés and elk both
used dfybgrasslands duriné winter'and springqbut competitidn

i

for forage idas minimai due to the low gumber‘Sf elk pfesent.
Horses occupied in épring. soﬁe areas and ‘ha?itats iater
preferred by cattle 'but rapge use'wés not excessive when
% . .
‘measured . in ~early June, 1977. NJIhere waé little
congemporéneous spatial overlap of hogses and cattle
although their summer diets%were 67% identical. Potential

for competition likely Was highest between horses ajd cattle

but grazing relationships were complex.
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Introduction

LY

Feral or so-called 'wild' horses (Egquus .caballus L.)
are widely distrkbuted throquOut much éf western North
America but oniy receqtly have become the subjects¢ﬁof
scientific study. Due laréely' to their status as a non-
gative species reral horses haVe_been téeated primarily as
problem“animals, but >attempts at management have been
frustrated hy the lack of* general ecological information. No
previous stﬁdies have been condﬁcted in Alberta, even though
~relatively large popﬁlations are found in sone parté‘of the

pocky Mountain foothills.,

’

Objectives of the present study were to consolidate
existing infbrmatibn regarding .the status of feral horses in
Alberté and to conduct _appropriate field s;udieé . for
collection  of ecologicalv data ‘ﬁéCesséry for ‘their
'management; specific.objectives of‘thé field studies were 1)
to exaﬁine in detail thé use of habitat and forage in  the
'footh;lls envirohment; including 'én ‘assessment of-éopial
behaviour and pfqddctivity factors influencihg haﬁitat use,
and 2) to assess poSsipie competitioﬁwwith native ungulates
'and_catt;e. Field work vas conducted primarily during June -
August ‘1975 énd January = Decémber 1976, v'although
intermittent visits to the studx Jrea'also weref%ade outéide

of these’periodé.

The' report- is organized into seven chapters. In the

1



first cﬁapter the origin, distribut%b;_ éhd' mahagement .of
feral horses are revievéd; with an eﬁphésis od.thé.sitgation
in Alberta._Next is an:account ot perting9{lfea§ures“df the
reéion in which. field studies were cqnducted;‘fdliowéd by a
"description ;f the feral horses'themsgives;*as they{;xiSted
in  197s, in terms ~of general and individuai‘ physicél'

features., .How the horses were jyorganized into “social
S 0 . .

. AN _
~groupings, how these groups were maintained, and how social

organization influenced the Kihse or sédcé and the
productivity of I&k@‘ popﬁlation  és a ,uholer are | then
considered., Feeding behavibur; fbod habits and‘diet‘quélity
are discussed iﬁ a chapter‘on feeding ecology, and.these‘aré
then related to factors affeéting habitat wutilization. ‘The
Afinal chaptér consists of an examination of spatial and
foraging relqtibnships betﬁeen feral horses .and qthér'

ungulates and the effecté of combined habitat use.
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Chapter 1:

Historical and Manadement Background
-



1.1 Origin' and Historical Distribufﬁdn of Feral ' Horse

A

Populations . \

Although truly wild hor;es ef;stéa‘in.ﬁorth Amefiéa up
until abqut 3000 years ago (6roves 197u); it is generally
agreed that all horses present in North Améfica today are
descendapts’ of\ animals”impotted‘by man, beginning'with re-
introductions by thea Spanish early 1in the 16th \Qeniurf
(McKnight 1959)1 Some of these earliest imports escaped:to
an exo—domestic'of feral existence, and wiiﬂ mrore .or }esé

continuous additions _ from natural reproduction, newly

escaped animals and animals turned loose deliberately, the

4

North American feraL,horse'popuiétion is estimated to have_'

’numbered'betuéen two and six million by the end. of the 18th
Century (#cKnight 1964). Their rahgé- at this tiﬁe ié
believed to have cdvéred,much of'the,continent west S of the
Mississippi,' from the Rio ‘Grande 'in the south to the
Athabasca River in the north (Groves 1974).

The acquisition of}horses by the Plains Indians appears
, : Y

to have been a major factdr in +he dispersal of feral
populations - priﬁarily northwagd‘alOHg both sides of the
ROCKieS'- from an original locﬁs in’,the Southwest (ﬁymaﬁ
1945) . The, first domestic h;rses\ in what is now western

C&#nada were seen in the possession of Snake Indians .along

the Bow River ‘about 1730 (McEwan 1964), and although some

feral horses also may have.reached the area by this time ‘the

vast numbers encountered on the Great Plains to the south



B

apparently never reached this far north (McKnight 1964},
Once intfoduced, horses spread quickly from tribe to tribe
(Jenness 1933), lax hﬁsbandry pgzltices probably giving rise

to the first feral herds o? the Canadian Prairies.

Settlers coming"to western Canad; at the tur&fgf?the
, lasﬁ Century fouhﬁ herds of 'wild* horses from Saskatchewan
-to .British Columbia (McEwan‘'1964). Thése were displaced and .
pusﬂed into inaccessible areas as settlement éontinued‘ but
were supplemented, until véry recently'in_some areas; by
é;rays or escapes vfrom _ranching,v miﬁing and: forestry -

operations. ' : ' ‘ ‘{

1.2 Management

Coe

Governnment éolicy regarding these animals has been
directed toward reductioﬁ'q; extirpation on béth sides of
. . .
the Canadan.S. border. Theyﬁationa;e for cbntrol has varied
from reéion to région, buf the primary aim has been the
‘reduction of competition Hlth domestic stock and/or wildlife
(McKnlght 1964). Spec1f1c problenms c1ted for Alberta include
:ange and uatershed gamage due to overgrazing, and damage"to

regenerating conifers in-logged areas (Petersen 1972) .

.

Concerted attempts at management. of feral horses in
Alberta did not,really‘begin-uﬁtil the mid~1950s, Early in
the century horses were éeriodically captured and used as

work animals or sold for profit (McEwan 1964, Scott nsd.),



but it is wunlikely that such sporadic activities had much
- s - ‘.
effect on the population..Cattle grazing permittees played a

7 b d

role in mog;w%ecent years, and it is documented that numbers
of horses south of the Bow River were effectively reduced by

il

roundups during the mid-forties (Wallace 1972).

In 1956 the Eastern Rocgies Forest Conservafion Board,
e
then ‘responsible for the Rocky-Clearwater and Bo?—Crow
Forests, instituted a policy of removing feral horses, with
the stated intent of complete extermination, This followed a
period of populatio% increase duriﬁg which peak numbers were
brobably reached (McKnight 1964). Sources of feral Kanimals
included Indian and Metis encampmenis, mining-and logging
! -

operations in the foothills, gui%ss' and outfitters' strings
turned loose to graze during winter, and ranches on the edge
of +the Forest Reserve &Peﬁersen ‘ 1972). 'Letters of
Authority' for the Capture of feral horses were issued by
Forest Superintendents to exﬁe;ienced local’ residenfs and
professional  American ‘*horse chasers' were quaged to
condqct aerial _roundups, But “the latter (1958-59)  were
largely uneuceessful. Attempts Dby one-%ndividual to uee a
. tranquilizer gun alsosvere unsuccessful'a;{the horseés could
not be approached within rengeﬂ Letters"of authority
continued to be iSsued, most recently under Ministerial
order - No. 66/67]  (pursuant to Section 5%, Public Lands Act
1966) until 1972, ‘?ech perﬁittee was provided exclusive

rights to a large area on deposit of $100, and the permit

was renewable after % wo years subsequent to review by ‘the



Land" Use Branch. Horses were rounded up largely bi.chésing
them into eang-corral traps or by roping during winter, and
by wuse of 'salt baited corral tfaps in spring. Dﬁring the
period 1962-1972 up to 16 permit; were 1in effect at one
time, ‘and over 2000 horses wefeT;emoved from the Forest

N

Reserve (Table 1.1).

A policy change instituted in éarly 1973 resulted in a
phasing out of currenttletters of autho}ity, and the la;t
permit expired in March,‘197u.. Ac;ordiﬁg"‘to this policy,
further letters of authoripy wogld bevissued only upon the
express recqmmendation- of a <Forest‘ Superinténdent thét

action was necessary to alleviate conflict with game animals

or other serious range or watershed problems. This policy, .

3

waslsuperseded by t he Stray Aniﬁals_Act (1977) administe:ed
by the Depértment of 'Agriculture, under which the Forest
Superintendent and Land Use Officerfin each Fotest, District
are designated as inspectofs with tﬁe power to authorize

roundups.,.

Various other management strategies are in effect
fhroughout” the remainder of the range of these apimals. In

British Columbia feral horses .0Ccupying rTemote areas are

being tolerated at" present, but trespass grazingvin the

Southern half of the province is closely controlled and a
few feral animals are taken in the process of gathering
'straYed domestic horses (J.E. Milroy pers. comm.), Under the

Grazing Act of 1960 trespass animals may be rounded up or
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v

shot by persons holding a licence from the B,C. Forest
Service. Tn contrast,. the population orf 200-300 feral horses
on Sable Island (off the coast of Nova Scotia) is protected
from haraésment by federal statute (Bearcroft 19?4). Feral
horsgéﬁon federal lands in the United ‘States also are
protected by 1law. The Wild Horse and Burro Mahagement Act,
passed in 1971 in Tresponse to public pressure, provid;d
complete protection to all feral horses on whatever federal
lands they thén inhabited, including the_ Pryor Mouﬁtain wild
Horse  Range established :by previous go;ernment order in
1968. Provisions of the Act were so restrictive, however,
that management was effectively prevented "and problems of
overpopulation soon were apparent (Cook 1975). The Act thas
been challenged, in court by state agencies and various
amendments providing .for more effeétive maﬁagement have been

passed or are under consideration.

3

1.3 Current Status

4
There are now few if any feral horses in Saskatchewan

and only .one or two thousand iﬂ each of Albertatand British
Columbia (Bearcfoft 1974, ‘this stuéyiz_ The total North
American populét}on, - concentrated in the 10 westernmost
states, humbérs Epproximétely 50,000 animals (Jacobs 1974,

Anon. 1976).

"

In’ order to determine the current 'distributioﬁ and



10
abundance ot for;l horses in Alberta, qunsfionndifes wer e
mailed to ALl Land Use Officers, Alberta Forest sérvice, and
to all Fish and Wildlife officers, Fish and Wildlife
Division, in May 1975. Special effort was made to have the
respondent differentiate feral horses from othef categories
of free-ranging horses, since this has been a prime source
of confusion in the past. Pour categories were established:

1) feral horses, defined as ownerless or unclaimed animals

‘which forage for themselves year round (commonly known as

A

fwild? >hofses), 2) guide and outfitter horses; defined as -
horseé running at large and foraging for themselves for‘ all
or'most of the year, but rounded up and used periodically by
their owners, or which would be claimed if roundedwup under -
governmeant permit, 3) horses owned by natives or Metis,
defined as horses running at large and foraging for -
thenselves for all or most of the yeaf, but claimed by and
nominally under the control of ﬁative or Metis people living
in the area, and 4) other trespass horses which could not be
classified into any of the above categories. A total of 43
replies, 1including ‘Tresponses from all - Forest Service

offices, vere received from the 59 gquestionnaires

distributed.

b}

Results of the survey indicated that in 1975 all feral
horses present rin Alberta were inside the 'Green Zone', an
area of pfimarily forest cover within which 1land wuse
activities are administered largely by the Alberta Forest.

Service. The survey results were updated in January 1977 by

-
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recirculating the completed questionnaires to Forest Serpvice
of fices and requesting that any changes  be noted. Data
gathered during this wmost tooent compilation are summarized
in  Figure 1.1 and fTable 1.2, which show tﬁdt the present
centre of abundance of feral horses in Alberta 1s 1n  the

central foothills area.t

Feral horse populdtions yoré reported  from seven of ten
forest areas., Nearly 70% of these were 1in the Row-Urow
Forest, primarily between the Bow and Clearwater Rivers., As
of January 1977, populations were considered to be
increasing only 1in the Rocky-Clearwater and the Bow-Crow
Forests. Population trend was considered to be stable or
unknown in the Peace River Forest (1975), unknown in the
Footner Lake Forest, and decreasind in the Slave  Lake an;
 Edson Forests (all 1977). Competition for forage was
;eported only for the Peace éiver Forest, where small herds
(total 11 animals) weré considered as potential competitors
with elk in winter, and for the Eow-éfbw Forest, where
competition with elk (Cervus elaphus) in winter and with

)

domestic stock in summer were identified. In the latter

-

region, the respondent noted in 1977 that a number of the

tother investigations revealed that a herd of about 20 feral
horses existed for several years in an area centering on Dry
Island Buffalo Jump Provincial Park, in the.Red Deer River
Valley 60 km north of Drumheller. These animals were rounded
up and disposed of by local rapchers in September 1976.
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oFigire 1.7 Distelotios of font horses in Alberta,
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cattle grazing allotments appeared to be overgrazed before

the cattle ‘entry date,. and that early season grazing by

horses on pipeline fightvof-ways was having - a detrimental

-

effect on slopesQ This was the only Forest for which
environmental damage (defined in the ~questionnaire  as
watershed  damage, trampling damage» to young conifers,

overgrazing or overbfowsing)lattributable to feral horses

was reported.

—



Chapter 2:

Study Area

15



2.1 Choice of Study Area
. . N

In order to fulfill all objectives of the study”the
atéé chosen for field work had to be used by 'large numbers
of feral horses aé ueli as by populationsAOf other ungulates
(especially elk and cattle). TInformation fronm seveta%
.sources indicated the pteéence of a number of_péssible sites
in the Bow Foresf; and based on a reconqéissance of the
région “a study area was cﬁ%sen.in late May, 1575. This area

supported an accessible horse population (over 70 seen on a

ode-day reconnaissance) as well ‘as elk, moose (Alces alces),
. .

, - . e
mule deer (Qdocoileus hemionus) .and white-tailed deer (O,

virginianus) populatibns, and was subjected to grazing by
cattle in summer. Another key factor was that access was
good along an all-weather road following one boundary, and
on logging"roads and seismic lines intq the interior. Horses
were . rounded =up from the érea under a permit which expired
in 1973. Records of these removals proviaed séme background

(%3

knowledge of the population..

2.2 Physical Features and Vegetation

-

The study area encompassed approximately'ZbO'ka of the
outer foothills of the Rocky Mountains weéteéouthwest of
Sundre, Alberta (Figure 2.1): Boundaries were chésen to
include a maximum diversity of vegetation types created by
fire, logging and edaphic factors, and a balance between

'closed' forest and 'open' meadow communities (Figure 2.2).
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The area was within the Upper Foothills section of the

. Boreal Forest as defined by Rowe (1972). Elevation varied
from 1300 to 1900 m. A series of roughly paréllei, forested’
ridges oriented aldng a NK-SE axis were the prédoMinant
fbpographical feathré. Dfainagg was ‘through numerous

permanent streams emptying into-the Red Deer River to the

south or the Jamés River to the north.

Upper Cretaceous and Paleocéne material of the Brazeau

and Paskapoo Formations forméd tﬁe undérlying : bedrock‘
(Olerenshaw 1?66); Sandstone, siltstone and mudstone
predominated; shale, cohglomefate, coal and bentonite formed
”minor'components. soil-forming parent materials consisted of
glacial tills, élluvium( collﬁvium, lacustrine depbsiﬁs vénd
organic materials (MaéKenzie—Grieve 197Q0). Soils beloanging
to the Luvisolic, Brunisolic, Regosolic, Chernozenic,
Gleysolic and Organic Orders were mapped within a émall part
of the present stqd{ area by Beke (1969), but within the
area as a whole  Luvisols, Organics Aand Chernozens
predominated.

Forest cover consisted largeiy of lodgepole pine (Pinus

. ~ T TEETE
. . . [<d
- contorta) withi smaller stands of white spruce (Picea

o

glauca), black spruce (P. mariana), alpine‘ fir (Abies

—_——— ——— R == —_——a=

lasiocarpa), aspen (Populus tremuloides) and balsam poplar
(B. Qéiggmlgggg). Mixed woods formed a major  forest
component. Meadow vegetation typeé on a moisture gradient

yfrom flooded to dry comprised the non-forested cover. Sedge
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and low shrub fens with smooth to hummocky micraotopography
were characteristic of mesic conditions, such as occurred in

i

flat oér gently sloping valley ~ bottonms. Associations,

cristata) and intermediate oatgrass

————— s e _—— e e o i e

(Danthonia intermedia) were developed on south-facing slopes

and in gently rolling meadows. Meadow and scrub vegetation

covered approximately 20% of the study area.

2.3.Land Use

Parts of three cattle grazing allotments (Williams
Creek, Upper "Red Deer, Lower Red Deer) were located within
the study area. The combined carrying capacity was rated at

approximately 1500 animal unit months over a grazing season

of 1 June’- 31 October.

« Approximately 10% of the area was ' subjected to
diameter-limit logging prior to 1964. Logged sites were
located primarily in a largeAbioék in the northwest corger.
Approximately 75 - ha were cleércut on Parker Ridge, on the
extreme eastern boundary, in.the early 1970s. Logging roads

provided access to the interior of the.study area.

‘%ﬁrge producing naturalrgas wells were located 1in the 
sout hwestern corner apd drilling was active within ‘this
circumscribed fegion; Seismic lines criss-crossed the area
and‘seismic exploration, over established lines, occurred

during late winter in 1976.
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Significant tourist traffic occurred along an‘all-
weather road following the Red Deer River. Hunters™” and
.snowmobilers used logging roads and seismic lines for access

into +*he interior.

2.4 Climate

b

The climate of the regidn is cool and .subhumid (Alté.
Dept. Lands and Fbrests 1973). Mean énnual precipitation at
the Red éDeef Rapger S£ation, only two km west of the study
area, totals 57;6’cm, ag average 38% (220 cm) of this
occurring as snow Qith_much of thé remainder falling during
sumper thunderstorms. Measurable snowfall occﬂrs on average
duridg 47 days of tHeAyear. March and Ap:il are the months
mof peak snéuféll,‘ avef;ginkbu9‘ and ‘ué cm respectivaly
.although the monthly méén is between 12-and 21 cm throughout

the period September - May (Environment Canada 1973a).

Only about 94 days each year are frost-free. Mean daily
temperature during January, the coldest month, is -10.8° C
and durinnguly, the hottest month, +12.4° C,. Daily  minimum
temperatures average above 09 C only duringJJpne - August.
Extreme maximum temberétures“of 320 C- have been recorded
during August and Sébtembér;‘ while extrenme minimum
temperatures of. -420 C have foccUrred during Deéember
'(Envirénment Canada 1973b). Mild spells accompanied by warm
_west winds (Chinooks) a;eka prominent featufe Sf the winter

climate of this region.
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Chapter 3: TheVStudy Populétion
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3,1 History and Origin

The study area Was within the tormer hunting yground of
tribes of the Blackfoot Confederacy, central figures in  the
equestrian culture which flourished 1in western Canada during
the 18th and 19th Centuries (Jenness 1933, nyan 1967) . The
Blackfoot acquired horses between 1725 and 1750 (Jﬁhnston
1958) and it is | tempting to speculate that the f%pst feral
horses in the region originated as strays from'herd§ kept by
thése tribes.! Scott (n.d.) believed that wild horses found
along the Ghost River (40 km to the south of the study area)
in the ‘earlz part of +this century were descended frqm
Spanish horses, although there is no direct evidence © for
this. Horse ranching in the region(dates hack to 1905, when
+he Brewster brothers grazed as many as 300 horses on the Ya
Ha Tinda, 25 km to the west (McGillisx‘)?E)). Scott (n.d.)
impiied that many of 'the feral horses seen OrT rounded.up on
"+his ranch in 1917 were descended from Brewster stallions,
and it is 1likely tﬁat others had dispersea from the
immediate ranch area, Horses were used in forestry
opefations within the preéen%:study area during the early
. 1900s, but ig'is anknown whether these céntributedkt6' feral
stock. Certainly feral hqrse; wvere present in numbers by the

late 1930s, when Troundups took place in the immediately

7 S
- \
.- |

i

- This was documented in adjacent British Columbia by the
explorer David Thompson, who in 1807 found several herds of
twild' horses along the -upper reaches of the Columbia River,
attributing their presence to losses from local Indian herds
(Tyrrell 1916). ' :



surrounding fuqion (Co Chiliswick bors. COMMs ) » A horise
rancher located just outside of  the Torest Resepve
reportedly pastured sevtral hundred horses over a  large
region (including the present study area) up until lqﬁs than
10 years ago and extending back over a 30 yeadar period. These
animals were essentially unmanaged and it is likely that *he
origin of many of the feral horses present at the time of
the study could'be traced back‘tobthis source, Virtually all
ranches near the Forest Reserve iost horses at one time oOr

another, especially during the late 1940s when demand for

horses was' low (R. ngan pers. Comm.) .

As noted above, roundups have occurred in the region
-sincé ‘the early part of this century,‘ partially -
counterbalancing natural ;epro@uction and - influxes ‘of
animals from other sources. During‘the most'recentbroundups

(1965-1973) over 350 horses were removed from a permitted

K

region . centred on the present study area (Alberta Forest:-

b
Service'Record§ 1965-1974) .

4

3.2 Physical Appearance :

»
o

. Adult horses observed during the sfudy exhibited a wide

variation® in" hed t and conformation,. probably reflecting

. the mix Of breeds from which +the population has been
dérived. Most individuals were compact in build but several
tall, stocky horses were described, reflecting recent

draught background. Adult males removed from the area prior



to the study ranged between 800 and 120C 1lbs (364-54%H kqg) 1n
weight, while adult females were slightly swmaller at 760-

1000ﬂ1pn‘¢11@7ﬁku“kq) (R. Logan pers. comm,) .

Manes ot adults were long and the fufl tails usually
reacheod  the  ground, The forelock was particularly long 1in
mature stallions, 1n extreme cases extending down the* nose
to .midway between the eye and nostril. Mature stallions had
noticeably heavier, more muscular necks and deeper chests

than did mares.

Tails of vyearlings reached down tO the hocks or
slightly below, and the short forelock had a *bobbed?
appearance. At <close range these animals were readily
distinguishable on the basis of body size., The length of
mane and tail and body size of two year olas approached

N

those of adults but they were much lighter in build.

Facial profiles varied from slightly dished (concave)
to roman-nosed (convex). Examination of a skull collection
from the area indicated characteristics typical of

Occidental or cold-blcoded horses (D. Welsh pers. comm.).

Nearly one half of the horses Qere bays, the remainder
being a vafié{f’of other colour patterns (Table 3.71). Coat
colour of bay horses ranged from light tan (sandy bay) to
medium reé {blood bay) to dark (mahogary bay). Several
horses were noticeably 1lighter in colour in summer as

compared to winter, some even changing from sandy or blood



Falle 3.1 Coal Colowr ot Yoo Tin, Teo Yooy Chd and Mdatt
Horaes Dosorabed bering Jeneey Decehore, 1Y,

Colour Ho. of . Vo0f
animals aniimals

Ray 77 4506
Black 24 14.2
Ped  ovon 27 13.0
Ches unut 1o . 10,0
Brown 14 3.3

Gray 12 7.1

Lihite 2 1.2

TOTAL 109 100.0



bay to red roan. These are listed as roans in Table 3'1',
Graygotended to haveﬂ black _stockiﬁgs with a black mask
covering the facé, ;nd also showed ;ome‘variation in winter
and summer coats. Some of these would likely be called blue
ro%ﬁ§ by other authors. All chestnuts were shades of red

brown, with manes and tails either matching the coat colour

or being light golden in coloration.
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4,1 Introduction

Knowledge of both behavioural and ecological
vadaptations are essential for management of ungulates in the
wild state (Geist 1971) but attempts at synthesizing 1ideas
~on the relationsh;ps of ecology and social behaviour have
been’made only recéntly (Geist and Walthe; 1974, Jarman
i97u, Leuthold 1977). These acczfiif have highlighted *the
interdependéncies petween social organization, dAistribution

-
¢

and resource utilization. ;

Leuthold (1977) tentatively defined social organization
‘as "the result of all social ‘interactions\\ﬁgd spatial
relations among members of a single species poﬁﬁlation.“
Thus . social organization refers to sex aﬂd age cohposition
and sizes of social groups, as well as to relationships of
_indiiiduals and groups toO space and to each other. Social
organizatiqn may be viewed both as a determinant of how a
species uses the environment, and as a product of the
enviroﬁmeht in which a species evolved. Tefrain, type and
available food are considered "to be the external factors
which have had the mos£>influence on the evolution of social
relations (Ewe£ 1968).\Not surprisingly, modern ungulates
exhibit a variety of drganizat%onal patterns, many of fhese
varying seasonally in fesponse to environmental ipfluences.
Even within species, social érganization may be different in
sedentary and migratory populat@ons,'orAin populations in

open versus forested habitat {Leuthold 1977).
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Social organization is'maintained through ™"a compLex
system of communiéétion" (Eisenberg 19b6). Thus, within theh
context orf a's;ecific field s{udy, it 1s 1important not only
to describe a social system but also to examine mechanisms

‘which function to maintain it. It may also be instructive to
eiaminekthe,syétem‘with reqard to adaptive advantages:within

a given environment (Franklin 1974, Jarman 1974).

Social behaviour and organiza*tion of equids have been
studied well enough to ©permit some genéralizations. Two
basic types of social organization have emerged: Type I, a
non-territorial system characterized by permanent haren
groups composed of adﬁlt'gemaLes, thelr offspring, and an
a;sociated adult'male, and by open bachelor groups comprised
of exceés males; and Type II, a terriforiaL system in which
aﬁimals may occur in bpen mixed herdé, buﬁ chéractegized by
territorial defence by adult males in’the presence of an
oestrous female, aﬁd by seasonal separation of the sexes
(Kiingel 1974, 1§75). -Among wild equids, %the plains zebra
(Equus gggggg)ugnd mountain zebra (E. zebra) belong to the
first group} the Grevy's zebra (E; grevyi), the Africdan wilgd

ass (E. africanpus) and possibly the Asiatic wild ass (E.

':feral horses studied

_— - e

to date (Welsh 1975, reist and McCullough 1975, 1976, Berger

oS

1977) conformed to the haﬂém-type organization. Studies on
domestic ' or semi-domestic- horses (Tyler 1972, Clutton-Brock
et al. 1976) have also provided insight into social

structure.
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+ |
|

In  this chapter aspects of social behaviour and
: i
organization are examined in relation to the use of space
| Y

/

and effects on the productivity- - of the population.'

: . .
- « - - 2 ) . -
Partlcular attention ﬁ% given to an examinpation of how

) ! : ‘
reproductive units are maintained over time.
Interrelationships between social organization andgd

. W
antipredator behaviour also are considered.

4.2 Methods

All~ of> part bf 208 days wére-spent on the study area
between January.and becember, 1976 (11 to 24 days each
month) during -which time horses uere’ obsérved over a
cumulative 298 hour%.v Individual herds were kept ,under
continuous observation for up to 12.5 houfs. Herd locations
were determined by* searching a <pecific area Jor‘ "by
Opportunistic sighgings duting the course of -ofher
activities. Particular attention was paid ¢to "locating and
watchin§ herds during-April to mid-July, the period when the
animals were most visibie. Detaiied notes were maintained
whenever possible on vérious aspeéts of social behaviour,

with -an emphasis on agonistic interactions among herd

members and between members of different herds.

Tndividual horses were readily identifiable on the
basis of coat colour and facial and leg markings, and an
attempt was made t3 describe each animal seen on the study

area during 1976. Descriptions of each individual were
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recorded on prepared forms and each was assigned a number

_.the first time a herd was sighted. Data recorded were date

of description, sex, age, relative ‘height, coat colour,
facial markingé, leg @arkings, scars énd maternal
relﬁtionship tfrom suckling Dbouts). :dentifying marking;
wefe 'drawn to scale on prepared outline drawings.
Classification of coat colour was bésed on descriptions in
Simpson (1951). Althou;h secondary séxuai charaq}%ristics
‘were evident in mature'males, sex was determined in all age
~ciassés on the basis bf external genitalia. Yearlings were
distinguished from tﬁo-year olds on the basis of body_ size
'and length of mane and tail. Yearlings were definéh as
aqima;s‘born in 1975, two year olds as animals born. in 1974
- thus each aniﬁal. was considered to be iﬁ bnly one age’

class throughout, 1976, Three yeaf 0lds were considered- to be

mature’ , o o

A file keyed to "herd -stallions but containingv all
descriptiohs was carried in the field to ensure rapid and
accurate identifications du;ing subsequemt  sightings.
Océasionally an animal was not described completely enohgh
on the.fi;sf sighting.to permit positive reidentification,
but this broved to be a minor problem. Suépett parkial
descriptions were culled prior to data tabulation. A total

of 206 descriptions = were obtained, these forming the main

body.of data for analysis of population characﬁemistics.

Data on location, time of déy, general behaviour



pattérns and sex, age class and identification numbers of
animals iﬁ'the herd uer; recorded on prepared forms during
373 observations’ (actuélly somewhat more sets of
déscriptioﬁs vers obtained, - since neﬁ informétion was
reéorﬁed when a herd was siéhted two or more times in:ohe
_day).‘Locat;ons were determined at the time of sighting from

1:21,120 scale aerial photographs and were recorded to the

nearest 50 m.

4.3 social Organization

The horses exhibited a Type I social organization as
defined by Klingel (1975):>"adults live in nonfterritbrial

"and cohesive one male family groups and in sfallion groups."
Tuenty-three such faﬁily or harem groupS‘uere_identifieé,
ranging ‘in size up to 17 animals. The majo;ity.bf the groups

consisted of a single dominént adult male and a variable
number ‘of adult mares, two year olds;‘yearlings and foals, .

although subordinate adult males were present with four of

the groups when first described. " ' f

>
»

Figure 4.1 presents data on maximum size of individual
‘herds during June, Qhen‘78% of all herds., were sighted at
least once. The mean grbup.size of 7.7 is somewhat greater
" than that reported for the Pryor Mbuntéiné ’in mid—May by
Feist and MdCullohgh (1975) but modal'group size'and'range~
are reasonably similar;=Welsh' (1975)‘ reported an average

“herd size of 5.2 over the course .of his study. Differences



. hmnochmm.)_.
‘Yruow et Sunp dnos® aur :_1m>a£om_7ccc::mn.:;c

WINWXBW AL U0 paseq ‘G261 ‘sunp u) siroab wasey Sl 0 azig L'y 8anbr4

e

. 8715 dnouo
oL Sl [ AU % S A | il € Z l G
- _A ] ! I | { 1 9 -
/ Vr/ //ﬁ/ ,r/rr( - -1
//% Z
4z ©
Q!
///w -
ﬁ/%/ 1° @
. ,,_/////,, H4r 2
\ N -3
> —H S
. ] 9



35
in group size among areas must be interpreted with caution,
however, since criteria for defining harem groups and the

i
period lengths over which records were obtained were

variable., -

L}

These stallion-mare groups constituted the basic

T
-

reproductive unit, and except for births, deaths, and
: : 4 .
changes pfimarily_ involving youdger animals (see following
section on herd changes) they were essentially permanent,
tﬂus differing‘fundadentally from the seasonal reproductive
units formed by native ungulates.’ Welsh (1975), quoting
local sources, indigaied éhat some stallions ofi Sable Island
werev known to haQe kept herds for more thaﬁ 10 years, bu£

his data indicated that average longevity of herds was much

shortér.

Surplus stallions were organized into bachelor herds of.
one to six animals. %hesei‘groups wére rather unstablé,
-although some 1long-ternm aésociatio;s (19« mdnths) vere
observed. One bachelor group included a yearling female who
joined the herd with a two yeaf 0ld male from the same

original harem. Other associations between single bachelor
S '

¢ : 5t
males and females (usually immature, but including two mares

’

with foals) were intgrmediate between harem and bachelor
groups, representinglqttempts by sihgle males to begin their
own herds. ,Thésé associations often were temporary-and the
stallions arevqonsidéred as,baéhelor males in the fOLiowing

discussions. o /

' BN
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4.4 Home Range

-

Home range sizes were détermined by plotting individual
herd sightings, Jjoining the outlying points and measuring
the enéiosed area with a'dot—grid overlay. Home raﬁges were
plétted ;nly for those herds satisfying -an arbittary
criterion of eight sightings spanning an eight month period.

_.This procedure provided an approximate measure of = size of
s X

home range as defined by Jewell (1966): "the area Qv@t which
an animal -notmally travels 1in pursui£ of its routine

, aciivitieé.".it is recognizeé that the home range 1is not
nécessarily a. continuous area enclosed within defined
bounéaries (Ewer 1968jﬂand that not all parts of a home
range are of equal ’significance'(Leufhold 1977)y. It also
"should be emphasized that héme rangé is not synonymous with .

‘territory, the latter ” implying exclusion of certain

conspecifics from a fixed area.

Both harem and bachelor groups .remained within horme
‘ranges of less than 15 kmn2z throughout 1976 (Table d4:1).

. Results from Mher studies indicate a great deal of
AN : ,

. ‘
variability in home:range size, probably depending largely

on availability of water and forage in. the various

vegetafion types. Pellegrini (1971) reported haren home

range sizes of around 31 kmz in Nevada, while Feist and

McCullough (1976) found  that in. Montahm%wYoming  harems
o r :

ranged over an average 15 km2 (yarying fromj3-32 km2). The

A .
. largest home range size reported by Berger (1977) for the



Table 4.1

Home Fange Size and Number and Time Span of
Observolions of Seven Harews, One Gachelor lerd
and One Single Bachelor, 1976.

Group No. Home Range Mo, of Period of
Size (ha) . Observations Chservation
Harems: 092 262 14 Apr - Dec
040 C}\\ neg 33 Jan - Dec
) |

.80 1308 ' 13 ‘ Apr - Dec
027 656 723 - Jan ; Dec
023 307 20 ‘ Jaﬁw— Aug
| 007 1442 32 , Jan -~ Dec
1001 786. 28 Jan - Deg
.Bache1or5: 006 463 . 11 Jan - Dec
021 1202 2 Jan - Dec

,.‘\\

%

\

R

Y]
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and Canyon area was 48 km?, In contrast, on Sable Tsland
the average home range size of family herds was 2.8 kn?

(Welsh 1975).

4

Welsh (1975)/5@ggestéd that Dbachelors rénged over a
larger area than did family herds, bu* Pellegrini (1971)
reported just the opposite situation. In this study, home

range -sizes of bachelor herds appeared to be similar to

C

<

Theoretically, habitat quality - i.e. the disperéion of

those of harems (Table 4.1).

resources in the form of food, shelter, etc. - is a primary
deierminant of home range size (Leuthold 1977), small size
being correléted with high quality habitat. it is noteworthy
that 1in thé studies quoted above home range sizes tended Eo
be largest in ' desert and semi-desert areas, typified by a
Adigpersed food resource, and were lowest on Sable Island,
owhere forage grew in dense stands. The limited size of thé
island also may have been a factor in the latter gituation;
however. Home ranges o6n the present study area all included
both meadow and woodland hépi¥at, and were inte;mediate in
size as compared to other areas.y.In general, feeding
occurred primarily in meadows, whe;e'preférred forages were
~concentrated, bu£ extensive feeding? also took place in

woodlands where forages were more dispersed.

-

7/

pominant stallions of both harenm and\ bachelor *herds
appeared to remain within the same home ranges from year to

" year. Welsh (1975) also found evidence of stable ranges for

i



herds on Saple  Island. The oyidence for stable home areas 1is
consistent with prevailing theory on the functional aspects
of home range. The chief advantages may be familiarity with

the locations of resources and of escape routes fronm

predators, although as yet there is little direct evidence

. to support this (Leuthold 1977y).

Harem groups, bachelor groups and single bachelors
overlapped considerably in their use of space (Figure 4,2).

Similar overlap was found in studies by Welsh (1975), Feist

“and ﬁcCullough‘ (1976) and Berger (1977), all of these

concluding that feral horses occupy non-exclusive honme

ranges.

Overlap occurred in time Aas well as in space. For.

gxample in May, 1976, up to six herds were present
simultaneouély on a 20 ha area in the Wést Valley region.
West Valley réceived particularly heavy utilization between
Abril and June, during which time it was not unusual to see
two, three or @ore "herds grazing in the area. A similar
situation occurred at Deer Creek Flats, where asg_ many as
th;ee herds were observed at one time, Even though herds

grazed in close proximity no mixing was observed.

4,5 Scent-marking

Many species of' animals mark their home areas Qith

~

scent from their own bodies, using urine, feces, saliva or

secretions from specialized scent glands. The functions of

[y
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Figure 4.2 Home ranaes of seven harenis one bachelor herd and o single
packelng, 1976, All herds ciraived on atleast 2 occasions over
an & month period. '



scent-marking are~/mﬁbofly und%rstood, - apparently being

related to territoriality in some\species bd¢ not in others

pefecation or urination on elimi%ations oﬁ éqhépecifics,

some?imes resulting‘_iﬁ formatiéé of large) commuAal tecal
3

- \
piles, is a feature of the behav10u¥ of both Xerritorial and

non-territorial equids; Klingel (1974) consideked.it to be

*
o

. N [ N
.relict behaviour in the latter, but this ués disputed by
Feist and McCullough (1976) at least’ for feral horses. Since
scernt-marking in feral horses appears\to funcfﬁon in bothf

\
spatlal gnd social relationships, it prov1des a natural link

between the previous discussion of\ home rarnge and’ *he)

. following one on intra- and inter-group'behaviour

Scent-marking by.stallions was aﬁpréﬁinent fLature of

~

social interacfion; Marking centred around communal 1e0n )
- pi@ss (stud piles), eliminations of other he-*® nemberrs, ana

dOfecatlons of one or both interactants du-ing stallion

f
L
i

encounters., Of 146 observed instances of scent—markiﬂg cT%
involved markihg with feces while 13% involve: markini with
ugihe-lTablev4.2). Stallions coﬁmquly ‘smerled‘ their! own -
feces after marking (70% of inétanceé, n=127f, less uum&only
, . \

tﬁeir own urine (21%, n=19). Mature stallions only rakely'
. N . !

eliminated outside of the <nntext of nmarking béhavfbur

(Table 4.2). | \

Marking = occurred under various circumstances but was
most apparent during interactions between stallions, thegs

.. - . - \
involving fecal as opposed to wurinary marking almost

-
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ekclusively. Sixtg;two .peréént of akl- obéerved s{éllion
interactions (n=82) involved -~ fecal deposition ,and/or
sniffing, indicating the importance of marking behaviour in
these circumstances. Eighty~eight per cent! involved marking
and/or some form of olfactoryrexplqration of the opposing
stallion, furthgr emphésizing the role of scent during these
"encohnters; Stallions cémmonly sniffed their -own feces
within this context (85% ofidefecations, n=66) but also took
great interest in the feces of their opponent. Feist and
McCulloggh (1976) ’fou7¢~—that order of heliminatioﬁ was
related to dominance in interaétions,between rival nales and
witﬁin bachelor groups,vthe dominant animal defecating last.
This was obserJed in this study d&ring interactions within
groups (harenms incluaing a subordinate maieflﬁﬁchelorvherds)
for which -the doﬁinance hierafchy was kno?h from other

- evidence, but observations of interactions between stallions

( A &

from different harems were too few to discern dominance

\ f
relationships. . _ o

Feces often uére depositéd during escape from human
disturbance, usually during“ the alert phase when  the
Sta%}ioh(s) stood and"stéred at the dintruder. In a few
;nstanées 6ther‘animals also defecated during this ‘pefiod.
Although On»‘most_ occasions it could not be determined
uhethef»défecation occurred on a prggeiisting fecal pile

-

ot

1 96% when “seven interactions- terminated by 'staring are
excluded :

Loy

.

[y
X
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(65%, n=35), it is ﬁoteworthy that both ﬂarem and bachelor
sﬁallions were observed defecating on fresh feces deposited
by another herd member. Both dominant and subordinate
stallioﬁs within harems were observed defeéafing on stud
piles during escape, and althougﬁ this uas‘th seen in-
bachelor males it may have been due to the "small sample

size. Bachelors .marked stud piles in other situations.

Stdllions . also marked eliminations of other herd
members during undisturbed activities. Most of these

involved urination as oppbsed to defecation (88%, n=8),

-primarily by stalllonc in response to defecation by hares,

~ but also including one instance of a bachelor male urinating

on the fneshg‘ﬁxlne of another bachelor. The only stallion

interactloh“ﬁ. &ﬂ;ng urination was. initiated Ayhen‘_ a
subordinate mé@%,urlnated on the fresh feces of a mare; the
dominant stallion thefi snifféd the marked fecal pile and
urinated on it himseTf. Several observations of marking were

precedéd{ by +he stallion walking around and sniffing one to

several spots on the ground before eliminating; wost of

these, also involved urination rather than defecatio 77%,

3

n=13) and were probably stimulated by prior wuriration of
other ‘herd members, pargicularly vmares. Urination was
reported by Feist and McCullough_119761 to be the primary
response (70/76 observed) of harem'stallions to eliminations
of other group members. They concluded that such intraband

marking was an expression of -possession or association

rather than of dominance pér se.
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befecation on stud piles during undisturbed éctivity
was ac£ually ob;erved dn only, niné occasions, but was
probably ..a very common occurrence as evidencédvby numerous;
éddifidns of fresh feces to these piles throughout the year.
Stud piles were located primarily along trails just 1inside
the forest edge, dlong littfé—used roadways and beneath lone
'piné trees and on o@eﬁ}fgraséy sites in rolling meadows.
Heavily used trails and sites beneath lone trees 6ften‘ had
several largé’piles in close éroximity, but it appeafed that
only one was 1in use at any one time. Stallions marking a
stud ?ile would approach, sniff the piie,‘ step over 1it,
‘def%gate and furn and sniff their own feces. Sniffing a stud
pilei witﬂout suﬁsequent defecation was observea on only a
féw occasions. As noted abové, stud piles also were marked
during“ escape - and 1in 1interactions with other sfallions;
.sniffing following digpcation was observed onfSG%_(n=5) aﬁd
65% (n=23) of occasiéhs. Marking of stud piles by st;liions

has béen documented in all extant North sﬁudies of /! feral

"horses (Welsh 1975, Feist and McCullough 1976, Bergef;1977).
Only , four observations were made of. horses other:thas

mature stallions.showing an”interest in scent-markings. On

4 L
[

\\?re and yearling male, one

mare) appeared Hto sniff a fedﬁﬁ

two occasions harenm members (one
ile, which had just been
marked by the stallion; on another a two year‘ﬁ§ld male
sniffed at a étud<pile encountered while grazing but dia not
defeéate. The other observation involved a yeariing nibbling

briefly on a large dung pile shortly after the herd entered
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a meadow.‘A second horse sniﬁfed the. pile buat showed no
further interest. Mares in Montana - Wyoming were never Seeﬁ
to 'show .an‘ interest i; extretory products, and the rarely
observed responselof foals and immatures was believed to be
.an early. sigq of sexual behaVioﬁr (Feist and M;Cullodgh
1976) . New - Forest Pony mares often sniffed feces and

sometimes urinated on them (Tyler 1972) .

~
Fecal and urinary marking is a conamon feature of the

ehaviour of other equids, including both territorial and
non-ter:itorial species. Klingel (1974) noted- that in the:
fo:mer dung piles were found méiniy lalpng territorial
boundaries, bat bélieved that marking pehaviogr éfbnon-
territorial equids had no obvious funétion. 'This was
disputed by - Feist " and McCullough- (1376) whose studies
suggested that marking représented a form of chemicél

communicatidn. / ' Ce

i

Data from this studf support the contention of Feist

v

and McCullough (1976) that urinary marking is primarily an
expression of intra-band association. With regafd to marking

of feces, Berger (1977) proposed that fresh scent on dung

»

piles may lead to avoidance behaviour by other horses, thus
minimizing contact among bands at more commonly used areas.

However, Tyler (1972) found no evidence that marking exerted

any repelling effect .on rival stallioms in New Forest

ponies, and no evidence of avoidance was found in the

~present study. Even in territorial equids scent-marking of
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dung piles 1is .used for the orientation of the territorial
animal itself rather than to warn away potential intruders

(tKlingel 1974). \ ' . ‘ : i

Ewer (1968) pointed éut that marking may have sevetal
interg;ading functions - even the same mark may function in
both reassurance and threat. In feral horses,“;t appeared
that scent-mérking had consideréble importance ‘for the
animal perform;ng the‘ act, in +the sense of «creating
"olfactorily familiar surroundiﬁgs" (Leuthold 1977) and thus
inareag;ng the level of confidence, both‘in movements about

the area and in ‘interactions with other = horses. The

existence of solitafy fécal marking behaviour, and the

-common practice of sniffing fecal piles befbre'and after
~.both solitéry deposition and in stallion -interactions all

suggest +hat, in conjunction th dominance related aspects,

a primary function . of =scent-marking may be one of

orientation in space, time and in relation to other herds.

.This is further suggested by the locatiomn of the largest

stud ~ piles along well-used paths and under prominent,
solitary trees in open areas. Stud'piles thus may function

as reference points. for the ihdividual and also in signaling

the recent presence of ‘other" groups in the area. The

‘foregoing interpretation and the views expressed by Feist

and McCullough - (1976) that marking "has immédiate visual and

olfactory importance in terms of dominance relationships"

~and that fecal deposits contain chenmical information which

persistcever time all are consistent with data reported from

D
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other. areas (Péllegrini 1971, Berger 1977). Nevertheless, it
must be empﬁasized that evidence for the importance Qf
scent-marking in the social relations of feral horses is all
circumstantidl, and in the absence of experimehtal data

other interpretations, such as that marking is merely relict

behaviour, cannot be discounted. . .

4,6 Stability of Reproductive Units

Harems weére maintained year-round by herding of other

group members by harem stallions, by stereotyped

interactions between stallions when -~groups came into

contzggizgnd possibly by uithin-g:oup bonding.
. ' : N .

J
4.61 Herding and intragroup bond4ing

J

Herding or driving occurmed under various circumstances
s .
‘ . P SN
but was most evident du%}ng alert and escape behaviour

. - , ,

resulting from human intrusiéQ. A typical sequance followed
‘;/‘:‘/ - //’,f—"-‘\ -

the progression alert. /  stare (stallioﬂ\qg mare) - trot

several steps toward sourece of distufpance, sqéré (stallion)

.- gather behind stallion (other hérd g%mbers) ‘3\ move - awvway
. ' N / o

from source of »distu:bance (all herd memqlré, often

g

. 4 g
initiated by a mare). Except for the most sudden escapes,
N * L

wvhen the alert sequence ‘was shortened or eliminated, the
harem stallion almost invariably remained in the rear

position, either continuing to stare at the intruder while

the other herd members retreatfﬁ, or directing the escape
E ‘5 ' ;

»
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frbm behind., -This appeared.to serve a dual function, both
ensuring that the stallion remained between the source of
disturbance and his herd during the alert/escape phase, and

,enabling'him to control other herd members’ during escape.

B

MThe herding or driving posture (illustrated by Feist and

}
i

McCullough 1956), wherein the ears were laid back with - the
head low vand_ stretched , forward, was used ip'the escape
context if subgroups began to split off from the méin line
of  movement .or'if animals lagged behind. Assumption of the
reariposition'wés clearly relateq to dominance over the
herd, és illustréted by escapes of ' herds containihg
subordinate males. Attempts by these animals to take. oVér
this position, to drive the herd from:the rear, or to mark
fecal piles during escape all resulted in interaciions with

>

tﬁe dominant stallion.

Herding also was used by stallioaﬂ to retrieve herd

members who wandered away or attempted to leaQe‘ the group,
and to mo;e the herd away from other harems or bachelor
males. During movements away from other groups the haren
'stalliou; assumed the rear position even if the herding
posture wés nbt used. Bachelor males herded newly abQuired

-females away from disturbance on some occasions but led the

retreat on others.

some form of group bonding also may function' in

maintaining harem stability. On one occasion, the second

ranking male in a harem containing three stallions attempted
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to drive <the herd away w@ilé the dominant animal was
interacting with twolubachelofs,»but was unsuccessful. The
other gPoup members appeared relﬂctant to ‘leaye the area,
possibly as a result of bonding to the domiﬁanf male.qA
second ex;mple is provided by a larée harem group whose
vinter range was not shared by other herds. Subgroups of
mares and _immatures were observed on at least nine -
occasions; with ﬂo evidence that the stallion‘or checvherd
members were in * the vicihity,' but the harem invariably

reunited within a few day;. This is conSiséent with the
suggestion by Berger (1977) that female-female bonding may

be a factor in group stability.

“ Mutual grooming may be an important form of social

contact (Tyler 1972), possibly reinforcing group bonds.
Eigh£ ,mutugl_ grooming bouts were recorded in the foflowingu
icombinations: foal;foal ({), foal-yearling (2), yearling-
yearling = (2), yearliné-mare {2}, and mare-harep stallion -

/ ,
(1) . Not all instances of grooming were recorded and the

above distribution’ is éiven as documentation only. An
additioﬁal sevén observations of non-mutual grooming between
stallions and mares (three stallion-mare, four ‘mare-
stallion) were related to reproductive behaviour. feist and
McCullbugh (1976) documented mutual grooming ‘among all
cémbinations of group members except dominant stallions and
fbais. Similarly, °Welsh (1975) reported initiation and

reciprocation of grooming among all members of herds, except

that harem stallions did not initiate grooming with foals.
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4,62 Interactions between harem stallions

Display\ and threat behaviour by dominant stallions
largely prévehted'serious fighting and competition for mares
among family groups. No attempts by harem stallions to

obtain mares from ahother group were seen.

When two harems were feeding. in proximity to one
anothég the stallions usually naintained positions i at the
periphery of tbeir respective herds, such‘thai each was
positioned betweeﬂ his own group and the second hérem. .This

k]

may have represented a low. level broad-side display directed
towards the other stallion, even thbugh feeding activities
often continued. Its/ effectiveness is: atteéted\ to by
N
numerous 'obseertions of herds feeding %n the same area
without interacfion. Welsh (1975) believed that stallions
could discriminate between males and females on the basis of
physical dimorphism and postures adopted by the stallion,
and coﬁld thus'détermine whethefaor not . a herd was protected
by a dominént male.

>

stallions often stood and stared, or approached and
stared at passing herds or at herds moving closer while
grazing. O0f 16 harenm ndéle interactions for which details

were recorded, seven did not proceed beyond this stage. The

actual prbportion is probably “somewhat higher since many

such low-level displays ﬁay have been missed when several

herds were under simultaneous observation.

O3y
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On other occasions harem stallions left their herds and

approached each other,.typically with head ‘held high and

tail partially

around a fecal

.resniffed

site between

by

outstretched, and met on a usually flat, open

0y

the +two harems. Interactions often centred

pile, which was sniffed, defecated on and

one or both animals. The order and number of

times these acte were performed varied, but some form of

fecal marking

nine observed

or smelling was documented during eight of

meetings. Mutual -'naso-nasal, naso-genital,

1 4
and/or naso-anal explorations occurred during four meetings,

prior to

fecal marking on two occasions and subsequent to

.

marking on two others. Biting and kicking were observed

during three

during only one. Postures assumed during these acts are-

meetings, chasing of one stallion by another

1illustrated by Feist and McCullough (1976).

/

Interactions usuaily were +terminated after a fecal

marking -display (62%, n=8) or mutual olfagtory .exploration

(38%). The 'stallions then retqined to their respective

herds. Both stallions moved their Rer= -ay from the area

subsequent

following five interacfions (n=16) .

to

two -.interactions, whii« one herd moved away

The predominance of display 'behaviogr during ~ these

[

meetings and - the absence of seriousgfighting~is consistent

with Klingel's (1975) observation that in species with Type

I social organization "the presence of a family stallion is

respected by the other stallions and there is little or no

¢

I T
@&:v,
. .

!
..I N
. N~ "

-



fighting over adult mares;F Similar display and markiny
behaviour have been descr ibed for widely separated feral
horse popuiapions by Pellegrini (1971), Welsh (1975), Feist
and McCullough ¥4ﬂ976) and Berger (1977). Berger (1977)
documented numerous fights but attributed this to increased
cqntact due to drought conditions.

{

4,63 Interactions between harem stallibns and bachelors

Interactions between harem stallions and bachelor males

were more intense than those between t stallions,

apparently as a result of increased v éilénce by ths harem
males and greater persietence by the \bachelors. Display
again centred on fecal\;arkinq and olfadtery investigation,
‘a but often several sequences wepe"carr'ed out before the
interaction was ‘term;nated.‘ Nearly all} harem stallion-
bachelor male encounters'ipﬁolved biting and/or kicking. In
addition, usuallj more than one bachelor became involved in.
displays and fighting with the harem =stallion. Theee
ihteractiohs tendedb to be prolonged, as eompared te the.
brief meetings between dominant males from twov harems. The

longest of these was a series of inperactiODS»iasting nearly

1.5 hours,» during which.a harem stalllon spent the entlre

_period exchanging qreetings and 'aggre551veay' Lnteractlng

with a herd of predomlnantly young bachelors at a s lt llcka’

The harem stallion actively prevented acéess of thevbachelor ‘
. g s 4 .

males to. the other herd members but was unsuCCeSSful 1nw

driving them away. . : S
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4,64 Changes 1in herd structure

N
“~

As a result of stallion dominance over the qgroap and

the laryely ritualized nature of stallion-stallion
> .
interactions, established harems were Telatively stable

{Table 4.3). Most changes appeared to occur during the

spring and summer months, but this may have heen an artifact

resulting from increased frequepcy of sightings during the’

early ,part of this 'period. 1In other areas, changes have
occurred primarily during the breeding season (Felst and

McCullough 1975) or following'a severe winter (Welsh 1975).

Two vyear old and yearling males frequently left harems

and either joined bachelor groups or were not resighted, the

a

. A_/_.;‘\‘ o .
latter “possibly indicating movement out ot the area.
Observations suggest that some young wmales, and perhaps
2 B
females, may be driven out of their parental herds. One

example 1is provided by harem 061, within which 11 instances

of threat involving one animal chasing another, sometimes at
full speed, were observed. These chases involved a total of

six animals, including the dominant stallion, an associated
J

‘bachelor, a three year old, a two year old and a yearling

male, and a female® yearling " and foal. All but the harenm

stallion were chased by at least one other énimal; and\‘all
a2 5“_';) '

, Y
but the yearlings and . foal chased a subordinate. Once an

‘animal had been chased it was sometimes actively kept away

from the main g¢group. This behaviour may have discouraged

subordinates from remaining with the herd and it is of -note

A



4,64 Changéé in herd structure

As a result of stallion dominance over the —group and

the largely ‘ritualiéed nature of stallion-stallion

interactions, ;stablished harems were reiaéivély stable
- .

(Table 4.3). Most changes appeared td gécur during *he

sp*ing and summervmonths,‘but this may have been an artifact

resulting from increased frequency of sightings during the

early part of this periéd. In othe} areas, changes have

'churrea primarily during the breeding season (Feist and

Mé&ullough 1975) or following a severe winter (WelSH 1975) .

\\ -

Two féar;old and yearling males frequently left harems
and eitheg joined bachelor g;oups or were not resighted, the
létter possibly indicating movemént out '©f the ka:ea.
Oééer?ations ‘suggest that sone. young males, and perhaps

S

females,‘may“bé'driven‘out of their - paréntal herds. One

4

4 example Es provided by harem 061, within which 11 instances
’ 3 Fa

of tééeat involving one animal chasing another, sometimes at

ful speed, were observed. These chases involved a total of
, v ! .
six - animals, includ%Qg the dominant stallion, an associated

bachelor, a three:year old, a”t@@)year old "and a yearling
- R < o . .
male, and a female yearling .and foal. Arl\but the haren

stallion were chased by at least one other animal, and -all

but .the " yearlings and foal chased a, subordinate. Once an
o Y . '

animal had been chased. it was sometimes ﬁctively kept away

3
%

from the wmain group. This behaviour may -have discouragéd

' subordinates from remaining with the herd'dnd’it is of note
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left together. Intnaﬁ?* chasing was relatively  rare,
however, being obser ;,J,on only one other occasion when a

harem male engaged in an aggressive chase with his twa year

old 'son. This young stallion tﬁbsequeﬁtly remained with thev

Re)

herd, however., No immature males left their family herds

during the six month studj%?eported by Feist and McCullough
(1975), their presence 'being,'tolerated _due to their

submissive behaviour. Welsh’”?1975)‘ documented that young
Sable TIsland stallions left their family herds of théir own
accord when between six months and four years bld, and were

-,

. : £ : ‘ P
accepted back after temporary absences. However, in the

'‘Przewalski horse (Equus Erzeéalskii); herd stallions .drive

Y \ . A
off the juvenile males as they\ssfft to 'mature (Dobroruka

TN
1961, cited by Ewer 1968).

Four hareﬁs in the Red Deer River area had maleé older
than two years asspciated with tﬁem, some of these probably
the 6ffspring of the dominant stallion. All fivet, engaged in
fecai marking behaviour and interacted with the herd
stallion, but were clearly subordinate. aé evidenced by
avoidaﬁce: béhéviou:. A linea;/ﬁdminance hierarchy-developed
in a*harem with a dominant maie, two -subordinatev males, a
maré and. her female %ﬁarling'ofﬁspring, the lbvest Lanking

. ¢ - e
male avoiding threats even ;ﬁrom the nmare. Only one

>

,subordinate adult male lef#'4 harem during the study; this

1. two in one group

e

3

-

(S
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. oy o N .
' ﬁwnanimal vas -later observed attempting (unsuccessfully) to

N . + ' A
join a bachelor herd.

Immature’ females leaving harems 3oined either éingle
bachelors, bachelor groups or other harem groups. At least
one lef£ her family group in the .company éf anotherlherd

" member, and one Ehandgd'herds while foaling. In VNew Forest
Ponies, young fillies sometimes left their mother's groups
as;yearliﬂgs, but more commonly as two, %three or four yéar
olds, the break being attributable to the birth of new
siblings, the onset of sexual maturity, or *he presence' or
absence of other siblings or young animals'(Tyler 1972 .
Feist and McCul'lough (1975) 1976) found that most chaqges in
harem groups invo;ved immature females, and theyj speculated
vtng young mares may -leave volqntgrily: : i

Penmanent. changes _involving adult maresvocgurred only

‘rarély, and éppeared to have been asSociatéd primarily with
thé foaling ééfiod in spring when mares left fﬁe harem group
to give birth. Most marés were'subsequently :eéighted with
‘their original group after this temporary abseﬁce, but on
one ‘ccasion a stallion was observed in the process of
incorporating a passing mare and foal into his ‘harem, with
which they remained. Two mares which had foaled'and;returnéd
to their‘ original harems were subsequently observed with
single bachelor males, both’aqcompanied by theif fpa;%x‘and,‘

one accompaniéd-as well by her yearling Tolt. :

Single bachelor males appeared to pose thé g}eatest

LS
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N
threat to harem *stability.A'One strategy used by single
bachelaors was to follow a harem and force the dom%nant
stallion'into fréqﬁent interactions,' poth by interfering
when the stalllon was marking dung plles or 1nteract1ng with

other herd members and by attempting t% assune the rear
&

position when the herd was escaping from disturbance. These

all led to =exchanges between the two stallions similar to

- those described above. One such association involving harem

061 -was observed between 12 April and 27 May, 1976, and

although seyeral interactions were observed the haren

stallion eventually appeared to tolerate the close prokimity

of the bachelor,'on one occasion even lying flat on his side

and resting while the other was with the herd. On both 12

and 14 April the bachelor wmaintained a close association’

%

7

with +he same .pregnant mare -(apparently belonging to the
harem), both gra21ng 50 to 75 m away from the @main herd bat

30;@%ng the group when disturbed. The bachelor remalned with
AL(“/

kthe “harem even though ‘this mare left the group to foal and

; : k4
did not return. Subsequent to 15 May the bachelor obtained a

PN

- mare and foal from-another harem in the area, but still

maintainea his association with harem 061, follduing their

- movements closely durlng an observatlon on 27 May. When next

observed on 25 June the bachelor, mare and foal wvere Stlll

together but the association with harem 061 appeareqffd have

-dissolved. Welsh (1975) discussed this f+agging?! bghaviour

of bachelors in detail and noted that some of these

associations may persist for years.

o
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Associaéions between single bachelor males and young
feﬁales probably represented attempts by bachelérs to start_
harems of. their own but they.often wete'unsuccessful. For
example, one yearling female Q;s seén with two differenx.
bachelors before joiﬁing a harem, Bachelor pale 0C6, who was
variously seen ‘tagging’ a:harem in, dunmer i975, and alone
and 'tagginé‘ a éingle baéhelof and recentlx‘ acquired two
year 0old mare in summer‘1976, had acquired an adult mare and
her xéarling and foal offspfing by November 1976 but had

\ . . . ) .
lost them and formed another association with an 1immature

mare by Jdne, 1977.
. N §\
0 \\\\ M
4,7 Reproductive Behaviour

: ) ,
Observations of .stallions tending mares extendedgfrom
\ . , g P

10 April to 29 June in 1976. Alﬁost all foals were also born
withiﬁ this time period (Figure #4.3). Tyler (1972), Welsh
(1975) and Feisf and McCullough (1975) all repotted that the
birth * of most foals oécﬁrred during April, May énd June,
indicating development of markedvseasqnality of breeding in

both feral and free-ranging populations.

!

Sfallion beha?iour pattétns confinéd solely or largely
- to the breedinglseason Were ekploratory sniffing of mares
(14714 instancesj and flehmen or lip-curl (21/25 instances) .
Seven observations ' of stallibns sniffing a maréfs genitdl
area involved harenm stailions, five ‘involved subordinate

stallions in a . harem, and two involved a yearling nmale.
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(‘umulatlve % of foals present at end of two week mtervals
! | I 3 ! (I '
54 27.0 432 540 838 973 97. 3 100.0

Figure 4. 3  Birthidates of foals du mg‘lQ?G —:period
Letween when dam last seen without feal and when
first seen with foal.
o:foal already present when dam first described.

!
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\
Observations of flehmen, each involving one or wmore .lip-

curls, | vere . dis%ribﬁted among _harem stallions (12),
subordinate stallions in ,a harem (4), A yearling male in a
harem (2) and. bachelor males (3 - one by a two year old).
Seven instances wvere accompanied S?\ﬁrinary marking. Flehmen
occurred most commorly after . sniffing the ground (Piné
ijnstances) but als’olloued usniffing. of a mare's vulva \(u) ’
smelliﬁg of avmaré's urine (2), courtship or tending (2) and
smelling of a bachelor's urine (one, by the dominant
bachelor). The éause of flehmen was not determined in two

instances, and was observed in association with a stallion

o
P

- . . : . : *
lnteraction once during the breeding season and once

following L'(July 12). Onlyvthree,othet instances of flehmen

-

were seen, all~1nvolving bachelor males éniffing the groungd

in December. These observations agree with those of Feist

and McCullough 11Q76) who found flehmen to be used. only by

males, most frequently during the breeding season. Tyler
(1972), Qouéver, reported flehmen in female” New Forest

Ponies.

Although stallions most commonly followed mares and
vwere the primary injtiators of breeding activity, mares
apprbached stallions on six occasions, nuzzling their flanks

during at least three of these, and turning and 'presenting'

during three. | An additional three mares were ‘obserbed

<

raising the tail and 'presenting' without approaching the
. -\

"stallion. None of'these:reéulted in copulation. All sexual

behaviour initiated by mares was directed toward dominant

45
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stallions, Conversely, all approaches by subordinate
Stalli§ns were rejected. Tyler (1972) found that mares
plafed a more active part than Stallions'in initiating
copulation, repeatedly approaching and displaying oestrous
posture. Feist and McCullough (1976) observed this only
once, believing it to be more characteristic of groups with

unbalanced sex ratios.

» Eight Qbsgrvations of actual or-attempted copdlation
were made between 29 April and 28-June, five involving harem
'stalliohs mounting adult females, two. of Dbachelor ﬁales
mounting .yearling females, and one of a subordinate harenm
male mounting a yea;ling-female uithin'the same herd. Nomne
of the yeérling females were receptive, ;nd although the
latter raised her tail and permitted the stallion to sniff
‘her, she moved forward during each of {héee attempts at
copulation and intromission wa§<not achieved. The stallion

°
dismounted after the final attempt and interacted,with
another subordinate male and the harem stallion, after which
the dominant male drove his only mare and the yearlipg

female away from the area. Four of the five instances of

mounting by haremn stailioﬁf'appeared‘to be triggered by the

proximity of otﬁe: herds. Feist and McCullough (1976) found

that 70% of the observed breeding activity  occurred ~during

some form of disturbance, and theorized that this behaviour

was adaptive since it maximized chances of reproductive

c:Z N 5&'

success prior to potentially dangerous interactions.s™ -
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Soﬁe mareé”apparentlyvcamé info oestrus as yearlings as
evidencéd by sniffiné behaviour directed toward them by
stallions, and by attempted copuiationé. Only'.one mare
coﬁsideréd to be a two year 01d foaled during the study,
houever,fand the birth-date of_mid-.to late July was the
latest ©of the 36 documented during 1976, Breeding by two
year olds was somewhat more common, as four mares aged as
two year olds in 1976>Ewére 6bserved with foals in early

June, 1977, Tylér?(1972) found that_a “small numbér bf mares.

came 1into oestrus as yearlings but only one out of 107

foaled as.a two year oid, most foaling for the first time

when three or four. The youngest animai observed copuiating
5y Welsh (1975) ‘was just over two yearg dld, and Feist and
McCullough = (1976) d;d not fecorg foals wi£h mares younger
than three years of age. lPubetty in domestic horses 1is
reported to begin betﬁeen 10 and 24 months, uith;an dveragé

>

of 18 months of age (Frandson 1974).

The known reproductive histories of 12 adult @afes
observed with foals in early June, 1977 are¥given in Table
ufu, which -shows.that 83% of theﬁ also foaled the previohs
year. At least one of these, and probably more,‘i}so foaled'.
during 1975.,Altﬁough.basedhon a very "small sample size,
these data tend tO‘ag;ee’uith Welsh (1975) who féund that
most mafes on Séble'lsland foaled two or threé ﬁimes in
three yedrs, and that of those foaling fwicé 80% did so in

consecutive years. Tyler (1972), however, found that very

few New Forest Pony mares foaled in each of three years, but



Table 4.4 Reproductive Histories of Adult Mares Observed Mith Foaie

During Early June, 1977.

Maré No.
081
083
087
016
062

065
154
155
157
043
044
045

Foaled
1975! 1976 1977
? yes yes
? yes yes
? 'no yes
2 yes ye§
? yes yes
? no yes
? yes yes
? yes yes
? yes yes
? yes - yes
? yes - yes
yes yes yes

e

]Kbased on observation of suckling yearling during early

1976.

64
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it wvas common for a mare to. foal in alternate years. It is .
believed locally that w1th1n the present etudy area mares

generally foal every year, but that many foals are lost

early in Bife (R. Logan pers. comm,} . \

u,8 sex and Age Composition . » 4///~§\\\\/f

Table 4.5 summarizes the sex and age composition of the
population of 206 horses reliably classified between January

and December 1976. NearIy half of the animals werc immatures

\born 1974-1976) , probably dindicating a high rate -of

i

recruitment.'The foal to adult mare ratio. was ©62. 1:10017

within the range of 42.4:100 to T1.4: 100 reported for Sable -

Island (recalculated from Welgh 1975, p.259) but much hlgher

than the ¢3.2:100 (excluding most three year old . mares)

reported for Montana-Wyoming by Feist and MccCullough (1975).

Three foals are known to have died during the study period,
and the high flrsf week mortallty (13 25%) reported'by Welsh
(1975) raises *he possibility that more may have dled early
in 1life before‘ they could ‘"be described. Domestic horses
ralsed under western range condltlons produced between"43.6)
and 73.7 foals per 100 adult mares, with an average of 59.6
over a 14 year period (Speelman et al. 1948), In the
nbrthernfU*S*S—R-feal~%e~mare,ratlos of 62:100 are achleved

in horse herding operatlons (Andreyev 1971) .

1 - excluding a late foal born to a mar considered to be a

two yeat old.
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Seventeen ' per cent of the animals were yearlings, alsq
higher' than the 11% reported tor this population segment by
<7
Feist and McCullough (1975). The winter of 1975-76 was

exceptionally mild, however, and no mortality in e 1ge
\

class was documented. r e

.

Accqratﬁ male:female’ ratios could not be calculated
since not al‘l"';lawnimals weteh’sexed.x This problem was most
apparent. in the younger age classes .in which external
genitaé}a were difficult to see. Feist and McCulléugh (1975)

reported a nearly balanced sex ratio and considered

variation of the ratio in younger age classes to be random.

4,9 Reaction to Predators

,

Although predators are not helieved +o control‘the
ultimate size of mammalian populations, they may affect
population structure by preferentially culling animals from

the youngest and oldest age classes (Errington 194d6) . Also,

'~ hlerd fprmation in ungulates is considered to be primarily an

s . . - _
evolutionary response to predation . pressure (McCullough

volves (C. lupus) and ~Cougars (Felis concolor) were ‘all

present 1in. the study area, and although no actual incidents

L of attacks on horses were documented -several interactions
‘were noted. These .are interpreted both in terms of social

.behaviour and potential as mortality factors.

Coyotes elicited very little‘response from horses, even

) Uz 4
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"~ when in close .proximity. Although coyotesrvere heard nearby
during observations  of five herds - only one response was
seen; this 1nvolv1ng a br;ef glance ‘toward the source or.*he
(callsAby the stalllon and two pares. On 27 March two coyotes

passed less tban 100 m in front of a herd of 12 horses which
were alert and starlng at me. but neither spec1es appeared

N
A

to take any notlce of the othér. During an obserwation on 11

5

November a 51ngle coyote approaChed a herd of four horses to
\

- within '25 n before noticing them,iat which point he made a’

yide‘cirduit’of the herd and continued on his way. A

A

lactating’ mare stared at thjis animal as he approached but
showed nq\other reaction. k\\§;
X % ; -
Y v

fhe only/bbserved response by horses ‘to the presence of

i

/7 uolf occnrred on 29 June, when a bachelor male and a haren
c

omprlsed of,14 animals (including four foals) were under
( v ' ' !

v51multaneous. observatlon -at the edge of a large meadow. A
single wolf approached both herds to.buithin 25 m while

" walking along a .trail just inside ‘the forest edge,-but
qhoued no apparene 1nterest in- the hQrses, Nevertheless, the
harem group bunched up and lef* the meadow, tralllng along
tne edge of the uoods (with the stalljion in the rear), :e:
emerglng anrd resumlnq gra21ng activity 1ess than 100 m awvay.

No ’response‘ was observed from the bachelor, ﬁvho was"
. resighted lnt a nearby salt llck later in the mornlng.-The
' response observed ir 'this instance may'have been due to “the’
2

fact that only a sxpgle wolf was present, and that it shoved

no inclinatior to attack. Although Carbyp (1974)° observed-a

[
by
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successful group defense”stratqu&in a herd .of 15 horses

under attack from 10 wolves (the horses staylng together arnd

rushing the volvos each time one moved closer), wolves are,

pelieved to be important predators of horses when "wolf

numbers are hiéh (Re. Logan; J. Stelfox,gpers COMMN.) «

- v
. v

No interactions with cougar vere observed, but fresh

cougar tracks were found in winter in the vicinity'iof at

[

leact tuo herd -Depredations on domestic_horses by cougars'

have been rellably documented in Manltoba (Nero and Wrialey

51977), and they are believed to be eff1c1ent predators,
especially on young horses, in the Alberta foothills' (K.
Logan pets. comm.) . | | |

-

.4.10 General Discussion . fjg* B
. . ‘ . ny S s ‘*1,
g)‘

4 ﬁ&*

The social orgaq1zatlon of feral ho'ses apﬁéa#s fq be

*

nemarkably stable over a ulde range of habitat types. All
studies 'conducted in North Amerlca have shown the basic
social grouping to .be the harem; ’a' bermanent -feproductive
ﬁgnit dominated .by'_anv adult}~stallioh and consisting_of‘a
nhmber of females and %gmatures. In many other‘ ungulates
‘malesf\g?ther'and defehd harems on asseasonal basis, but the
¢perma@fq§ ‘non- terrﬁthlal harem system 1s.unf§ue,io eqwids,

and in North A}erlca to feral horse populatlons. The

conservatlsm of social organization within this speciles has

been- discussed elsewhere (Feist and McCullough 1976).

Recent studies have documented some flexibility in the

| .
. L .
.

TN

RN
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. Jy %, . )
evolution of social organization in some species of bovids
) ¥ EN SR

and cervids, group size and  behaviour varying between

sedentary and migratory;@o ulations and between populations
occupying 'open"vs. *clesSed! habitats,“ﬁﬁt this flexibility

either is not present o1 _is unnecessary in the case of non-

territorial equids. Feral horses represent a unique case in
r : 3

*

“that, by virtue of their previous association with man, they

ha#e been (impdsed'.op habitats which are often greatiy
dissimilar “to tﬁose in whiéb +heir social system is ﬁhought
tofhave'evolvéd. The fact thatléoéulations of horses have
be;ome‘ establisﬁed over a large geographical regipn
sui@ésts, however, that their.basié social 'orgénization is
adaptive to a broad spectrum’of habitat .conditions.

t = 7

4,101 Group Size . »
%
Jarmén'(197a) suggested that for African antelopes, and

possibly for other ungulates as well, the likelihood of

intragroup competition for.forage imposes an upper limit on

. . £ i 3 i . . i .
group size, whereas the loiér limit is set by antipredator

considerations. While these two factors may also operate to

&3 :

sope extent within feral hofse populations social factors

are‘likely as important (or possibly more important) in
determining group size. Within harems, maximum group size

may be dependent updn the limited ability of the stallion to

—

maintain herd ' integrity, and by Aiihits to within-group:

bonding and mutual recogpition. Minimum group size 1is set by
t+he ability of the male beginning a harem to obtain and keep

/
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v
v -

mares under his control. Within bachelor hexds‘théra may

also be limits to within-gwoup bonding, , but ‘more likely
-‘g:bﬁﬁ size is determined primarily by the «conflicting
tendencies of .gregariousness and for bachelors to leave and

attempt to start harems,of their own. Dominance hierarchies-

were well-developed in/at least some bachelor herds, and may

also have functioned to limit group size. On one occasion a

B

single bachelor was-observed attembting to .join a bachélor

‘

herd (which also ontained a’ yearling\ fena®e) but was

actiﬁely prevented from doing so by the domihant animal.
/ : ,
4.102 Spatial relationships

-

Bbfh g:chelor and harem groups occupied non-exclusive

home»ranges;throdghout-the year, permitting exploitation of
;est grdzing- areés by a numberléf herds.‘As noted by
(197§y,;thevsocial systen of.non—tgrritorial eqﬁids
‘*aQ9ptedl‘ tg areas > Qith chaxging-‘eco¥ogical
conditionsd ‘?’the perménent reproducfive unité“do not

restrict vement. In the pquent‘studylarea_overlap in the

o

R

S use gf space was particularly evident ‘during. sprizf but
“occuﬁred to some extent throughout, the year. Comparison with
4ther studies indicates that feral horses gay also adjust

: . S . . ,

home range sizes in relation to available resources, as 1is

the case with other ungulates,

+

Sqent-maiking ‘appeared to be . an important aspect of*

4 [

space-related behaviour. Spacing between herds was ' also
. .



L
maintained by a hierarchy of threats_among dominant m@les,
and involved only a minimum of fighting, even during the-
breeding season. This is in marked contrast to some napine
dngulates, in which severe wounding or killing is not
dncommon in infraspeciffk conbgt (Geist 1974, Wilkinson and

Shank 1976). @4

Productivity

On superfiicial inspection the permanent reproductive

units “formed by feral horses might seem to piomote

s}

inbreeding between a stallion and his daughters, or between

siblings - opposite sex. 1In this study, however, young

animals sexes tended to leave thelr parental herds,

‘effectlvely preventlng breeding between a stalllon and his

A

female offspring and resultusaa(usually) in the  separation
. of” 51pl;ngs. Furthermore, there is evidence 'that youd#y

stalllons ‘of breeding age'.nithin\"a family group are
/ f . ) b ~~_

prevented from breeding by the domlnant malf

- InsPlains
‘zebras young ﬂeﬂales leave the parental harem at a§~ earlier

agev than q% -males, and theﬁgeparatlon of young mares from

their famllles is belleve@‘to malnfaln &%ﬁ gene flou ulthln,
ey W

the population (Klingel +1975). 3 59

N ' . ‘

¥
The segregation of young males irto bachelor groups i§

S ' . . . . 8
a -common feature = of the soc1al organization of many
ungulates. 1In territorial’ species, _only the strongest‘of@
these eventually establish territories and are able to -

T
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. i

breed, their position in the bachelor male hierarchy'

'apparently belng a strong determinant of eventual ’success'

teg. Kitchen 1974). This has its parallel 1n the soc1al

organization of horses, in that 'nqt all bachelors are

successf&l in establishing and maintainihg harems. Du@&ng

this study several atteﬁpts by bachelor males to gain’
females were décumented, but the proportlon of the bachelor
population which eventually dbtain their own harems is not

known. ~Kirkpatrick et al. (197¢8) documentdﬂ? lower

_testbsterone concentrations in’ an eight year old feral

bachelor stallion than in two harem stallioms, but wHether

W
v

this was a causegor an effect of this animal remaining a

 bachelor was th dete;mined.

Examinatioil of  mare:foal 'Y indicated that

product1v1ty during the study gie¥ \'“iar§%§e~ to - that

-

achlev 1d under domestic manag-_ﬁ it ihan et al. 1944,

-
s

Andreyev;1971).b -mbrlsed 18% anﬁvyearllngs 17% of the

| . ‘ .
popul tion, buy percentage of yearlings (animals
survi ing their% st.urnter) is the more 1mportant flgure

.v . v : -
for stlmatlng recruitment since this is usually considered

- to give a better 1nd1cat10n of the umber of animals

enterlng the breedlng populatlon. Although recruitment .rates
would be expected to vary ﬁ‘year to year, ith-e available.
data suggest that 'feral fbtse populatlons are at least as

potentially‘producti#é as those of some 'native ungulates

(e.g. compared to bison {Bison bison) with 10% yearlings

;\Fdller 1966))’bur less so than others which commonly twin

o



"females, due to reproductave stress

[y

\ o |
(e.g. moose, 25% yearlings (Simkin 1974)).

It has been suggested that in the United States numbers
feral horses are 1ncrea51ng at about 20% annually (Anon.
1976), but data on reqruitment and mortality were 2not
presented. The effect 6?‘recrui£nent on population growth is
of. cpurse noderated“by mortality of animals already in the
éopule-ion. nortality rates were ~not determined inf this

study;; but evidence from other feré; horse populations

!
)

indicates that mortality is concentratedsramong the - very

young and the very .old (Feist.and McCullough 1975, Welsh

9

1@75), as is the'_genéral rule for other , mammalian

populations. This 'situation occurs even in the absence “0f

F=ts

predatlon (Walsh 19*5), which is probably a hlghly varlablég

mortality factor on the present study area. Welsh (1975)

2

.also found that males had a longer life expectanc1 than dié

he 1latter. He

\‘\ I
presented long-term. data shof&ng altephate peaks a crashes
v ,
in population size. ﬁf? :
. _ & .

i
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Cﬁapter 5: Feeding Ecology
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5.1 Introduction

Horses are primarily grazers (Hafez et al. 1969) but
until the recent“interest in feral horses little else was
known of their'feraging behaviour br food preferences on
natural ;ange. Tyler {1972y, Welsh (1975), Feist and
McCullough . (1976) and Berger (1977) .discussed various
aspecis of feeding behaviour in free-ranging and feral horse
groups, all concludlng that horses spend the majority-of
the%r tlme foraglng. Odberg and Prancis-Smith (197gjﬂ—?g;7;
discussed the formation of grazed  and ungtrazed areas in .
fields used by horses, and compared their findings_ to the
available information on feral horses and other equids.

“

Dletary studles now available are those by Hansen (1976)
At
érom New Mexico, Hubbard and Hansen (1976), Hansen&?nd Clark

Q%WJ@&J);‘and Hansen et al. 11977) for Colorado, and Olsen and

)

Hansen v(1977) for Wyoming. These showed that a major

pqgkprtion of diets of feral horses are comprised of \grasses
|

Ny .
' . \

‘drass-like species.

5

espite - the 'intimate interrelafionship'of'food habits
(fvl@h nutrltlon aad over-ulnter surv1val the latter —remain
‘pqorly erstood in free—ranglng animals., Welsh (1975)
gscus d aspects of the nutrition of feral horses on Sable
*?ﬁ .’ "Island eSpec1ally 'as these related to winter starvatiqn,
and- Bleterlch and Holleman (1973) diseussed ‘the phySiolOgy‘
of environmentally aq% nu;rltloaally stressed herses in

Alaska,' both® reports ~providing background information

“ a
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pertinent to 'the present study.

Patterns of feeding behaviohr, including drinking, the

use of salt licks,dhd d&daptations for feeding in snow, are

discussed in this chapter. Data on diet composition

throughout one annual cycldé*also-are presented; These data
are discussed 1in terms of palatability, availability and

quality of major foréges. Habitat selection in relation to

food habits is discussed in the following chapter.

s 5.2 Methods s ' P -

5.21 FPeeding behaviour

Information on feeding behaviour was obtained prinmarily

“during 298 hours of observation in 1976 (see section 4.2).

Ejaminqtion of feeding areas and salt licks throughout the -

year provided supplementary data.

Recordg of the number of animals engaged in specific,

. » .
undisturbed activities were obtained by scan sampling

(Altmann 1974) at regular intervals'during 99 of the 298

hours of observation to obtain quantitative informatiorn on
activity cycles in relation to. weather, tiﬁe of day and
season of year. PRecords were ‘maintainea at 15 nminute
inteéervals dufing 25 Qdurs, Qnd at five minute intervals
during 74 hours{ These were summed on an ‘hourly b;sis fér

the peribds"January—March and April-June, inclusive. Time

" spent feeding and resting was calculated as the percént of
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animals recorded in each activity. Activities such as
walking, agonistic interactions, play and grooming were
noted in the field but were tabulated in the category
'"OTHER! for purposes of this analysis. Mountain Standard

Time was used throughout the'year.

5.22 Diet composition Ca

. . 3
Diet ‘composition was determined by identification of

plant fragments in the feces., Fifty samples of fresh horse
feces were cdllected during  the iast three weeks of each
month in f976, each consisting of one or two_.pe%lets. All
samples were"obtained within two areas (fotal '30 ha)
utilized for quntitative assés;ment of hébitaf utilization.
An attempt was made to collect horse féces from several
sites during leach’month, and not. mere than 15 samples were
obtained f;%; anf one site. Thefsamples were kept as cool as

posSible in the field in order to limit bécte:ial.aﬁd fungal

action and were transported to the laboratory and frozen as
c :

soon as practicable.

In “pféparatibn <f%r analysis the feces were thawgd aﬁd
combined»on an approximately equél dry weight basis ;qth112*
composite samples representing monthly diets. Tké composife
samples were oven-dried at 55°C for u8 hours, then ground in
a Wiley mill usiﬁg a 1.5 mm‘screen; Approiimately 10 gm- of
each thoroughl; @iked composite ;sample vere sent to thé

Composition Analysis Laboratory, Colorado Stafe University,
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s

for analysis at 400 micréscépe field; per sample (Hansen et
al. n.d., Sparks and ﬁalechek 1968).'fhis technique pré;id%s
fesults which approximaté the relative dry weights of food
categories in the diet (Hénsen et al. 1973, fodd‘and Hansen
1973, Dearden et al. 1975, Reynolds 1976).’vCor£ection
factors for over- or underestimation of certain species fare

sometimes applied but rarely providé addit ional precision

(Hansen et al. n.d.).

5.23 Diet quaiity

Seasonal  changes in diet quality vwere estimated
indirecfly through fecal analysis. Crude protein and acid
deiergenfv fibre 1levels in each of the 12 monthly fecal
samples were determined by the Agriculturél soil aﬁd Feed

’ Testing Laboratory, -Alberta Department of Agriculture.
5.3 Feeding Behaviour

5.31 Adaptations for foraging in snow

During- winter, horses pawed away the overlying snow to
expose food plants. Snow was cleared by repeated downward
and front to back motions of the foreleg, the hoof acting as

a ‘'shovel', The head was usually kepé down while pawing, .

~

with the body weight shifted to the opposite foreleg. In a

d

. |
typical sequence ~ a horse pawed snow away from a selected

spot, took several bites interspersed with more pawing,

-~



animals appeared well able to cope with the snow d

R

slﬁowly udlked@)rward several steps thead down), then

. repeated the cycle. Feeding was hsually begun hefoge the end

of the injtial pawing phase. Downward moti&hs of the. head
assisted in biting off forade, these motions probably also
functioning ;o keep the crater clear of snov. Althéuqh
dgserved at all spow depfhs pawing was resorted to mare
frequeptly in deep as compared to shallow snow covef, and
each pawing bgut tended to involve more strokes (Table‘5.1).

Up to,19 strokes per bout were used in deep snow cover, 1!‘1

< f

encountered on the study area during January-Margh

e

craters were found in snow as deep as 60 cm. b

Horses also were able to.feed in shallow <snow myithout

pawing. In these situatidns snow was “'plowed! aua§ by

pushing the muzzle through the snow at a selected spot, and
subsequent' snowv ‘cléaring was accomplished by thrustiné the

muzzle forward while .feeding. It appeared  that this

technique also was used to enlarge or clear snow fronm

L

craters already created by pawing; it was used - without

pawing only at the shallowest snow depths (Table 5.2).

In addition +o . these behavioural adaptations for

- 3

feeding in snow horses took advantage of reduced snouLdepths

at tree bases in woods, and on hummocks and around shrub
B . . ' ~

-
3

bases in open areas. Steep .south-~facing slopes remained
snow~free or had reduced snow depth throughout the winter
and also were exploited as feeding habitat. However, bdre

=}

<



Table 5.1 Frequency of Pawing by Foraging Horses .in Relation to
Spow Depth, 1976,

t

Snow depth (cm) No. 5 min observa- Mean no. pawing Mean no. strokes/

tion periods bouts/b min‘r s.d. pawing bout  s.d.

—— e

< 10 .16 ¢ 1.44 T 2.00 5.39 < 1.80
40 -50 v 9 o9

1+
I+

3.79 - 9.61 < 3.55

81
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3 : ) ) .-
Table 5.2 HNumber of Observations During Which Pawing Was Utilized
by Horses and Relationship to Snow Depth, 1976. :

&

No. observations . | | . Snow depth (cm) - . Total
Jnvolving: 1 -10 11'- 20 _21L=>30 31 - 40 40+ '
Nt % | 5}3‘)
. . s . L . -
~ Pawing R [ y7 4 ,\JLJ% -2 28
“No pawing 6 2 -0 0‘1 0 8.
N
s L4 . &’1 X“
gn
Ve

82.
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areas uére ﬁot ~always -fg#oured as evidenced by -- an
observation .on. 28§January of two bachelor males feeding iq
an isolated snow-patch on a steep slope above Bear Créek.
This may haJe ’been'related w selection of’less weathered

forage from beneath the 'snow, as shown by Bruns (1977) in a

study of pronghorn antelope‘(Antilggagrg~gmérigggg) feeding

<

behaviour.

5.32 Time spent foraging

Abbqt three-qﬁarters of daylight hoﬁrs were spent
fd}aging during vwinter /(Figure 5.1). Yeariing and oldef
horées'continued to spend néarly 75% of dayiight hours
fée&ing in soring {Figure 5.2), anq except fér a two hour

-lull din mid-mdrﬁing, feeding activities predominated Tronm
! v ’ -

dawn tovdusk during both{seasons. Foals SPeﬁf an @verdge 41%
of their time foraging, 13% standing resting, 26% lying

resting, 4% suckling and 15% in other activities.

'
i

Quantitative observations during the last six months of
’ ’ Se, o T

LAV

1976 were too few to permit similar calculations, < but’ a
. : ‘ e

decline in the frequency of horse sightings subsequent to

June suggests a decrease in feeding time, at least’ in open

areas, during summer. Welsh (1975) found that family herds
grazed almost cohstanfly in winter and.spring but spent only

: » ‘ 5 . , i :
about half of the summer daylight hours feeding, with time

spent  grazing again incfeasing during fall., Berger (1977).

also reported a low in feeding time in summer as compared to

o
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spring and fall;

ﬁimited evidence suggests that foraging _continued
throughout fhe night dufing a}i Seasoﬁs; Oon 11 March nine
horses were observed, with the-aid of 5 nightscope, feeding
n an opeﬁ slope above Déer'Creek Flats, and on 13 March.
.tnéeevhorses were observed under moonlight' feeﬁing at the

, \ - -
Same\ location. On other ¢ccasions observations of feeding

a

. i ' : : ) )
*\ horses were discontinued due to darkness but:. the animals
r j

A

I wWwere still present, feeding, the following morning. Tyler -

¢ (1972)’ believed that in all seasons New Forest ponies spent

‘most of the night feeding, but provided no quantitativé

)

¥
. data.

/

i ;‘, r/ r N .
Herd members vusu7&if/ femained in © proximity * to one
another while feed g,

although ‘individual distances were

maintaiged. On occa yon animals were dispersed over77n - area

/

of 10C m “diamet or more; the Lafgest ;écorded/distanc
A ! /" < - et -

between foraging ja igals was 200 m. Herd integrity was
maintained whe two or maQre groupsmgrazed-the same-arga.

© Feist and MCC%llough (1976) reported ‘similar dispersion -

1 ‘patterns.

\ ’ 5.“33 bfin

seen drinking on only seven joccasionse.
5 : . , ~

readily available from the numerous Streams in .the

|

\ Water';7
‘ study_/ ea, - and consequently" horses -did ‘not gather at .-
| \ e | i

. specific sites to drink as reported for more arid areas.
| . . . o Y .

9
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.area in Decenmber. )

freSting,'play and stallion interactions)

87

v

Five of the observations involved drinking from streams (one
vhile disturbed by himan presence),” one involved drinking

from a puddle on a road (while disturbed), and one involved

drinkihg’from a puddle in a salt lick. The latter may‘ have

been related to salt hunger.
o . ]

\ ' : ° :
“ ",
Three instances. of undisturbed drinking d&ting summer

occurred in the evening between 19:00 and 20:00 MST. These

' observations suggest an evening wvatering period but the data

are too few to confirm this. Feral horses 1in Montana-Wyoning

visited watering holes :throughout the ?ay "(Feist and

McCullough 1976) és did horses in the Grand [ Canyon , (Berger *

1977). Pellegrini ,(1971), however, reported that i& Nevada
‘ {

horses visited water holes at night..

E

Water requirements in winter were pro ably'met largnly

by 1ng°stlon of snow, but one observa*lon was- made of a mare

and yearllng drlnklng from a small hole 1ip a stream overflow

e

5.34 Use of salt licks N

Horses ingested gquantities of s il at both natural

mineral licks and cattle salt licks throughout much of the
A . E

year. These ~areas - also "were used fdr a variety of other

maintenance and social activities, including rolling,
o

-

s N

At the natural licks vegetatio and sbil were chewed



away p:imarily from the sohtheast,' south and southwestern
faces ' of large hummocks. FEresh tgoihmarks werée found on a
number of these,’and ugre‘particularl; evident when the soil
was frozen or'semi;fgéﬁén. So}l va s réméved from f%ét areas

between the hummocks only during the snow-free period. Sign

of soil-eating was found in Januar

nd PFebruary but soil
1ngestlon was not actually observed unt'l Aprll when a mare
and subordinate harenm male were ob erved eatlng s01l for a

Soil ingestion also was observed 1in May and

i

. short. peri

June. here appeared to be a peak 1in thlq activity’ ln\ﬁ?y -
. J
during his month a number of sites w foﬁuh? j%ot
4 ° b « ,V )ny ,«‘
. A s
necessarily + in association with, establf@hﬁ- jﬁ#§k§ e

™ .
quantities of soil had been‘¢ﬁewed away from the_/;ldes of

hummocks. Lick use appeared to be minimallduring July-

October, except at one -lick which was an important lécus for .
‘social interaction. Sign of soil ingestion at the natural

licks was again observed in November and December.

Although  other activities were observed at cattle salt
._ e Ty
licks - soil-eating predominated. At ‘these sites . horses

-

removed soil either by gouging the surface with the teeth or

by licking. In one %nstance horses”were seen drinking from a
small ' pool of standing,,w?fer within a lick, and-on other
. 7 ) .
. . . / |‘ . ) ..
occasions animals were seenfﬁawing at the soil, - presumably
N

to loosen it prier to ingestion. Some soil ingestion
occurred in January but this aéﬁivity did ' not peak until

. / ' o
April-June. puring June-September several herds wvere

, Observed at the West Valley Lick, a site where large numbers

/ .v ’ . L
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- e

of horses had been seen in previous years, attracted by the
salt put out for cattle (I. Sorenson pers; comm.) . "Horcses
. . - N

had eaten soil at all four licks' examined during November

and December.

Observed movements toward licks from grazing areas Were
very purposeful, horses visiting licks at various times of
day and for periods of varfing length (Figure 5.3). The four

soilseating bouts observed on natural licks were all less

than 10 minutes in length. Undisturbed periods of soil-

» . H - - o . - :
eating at artificial licks lasted up to 40 -minutes and
possibly longer, as some observations had to be terminated

due to darkness.

4

.

Over a quarter of ‘the to@él population' of horses

(58/206) were observed eatlng coil at licks. That this high

a proportion was observed during non- systematic observatlons
indicates the likelihood that most, if mnot all, of the
population were involved in utilization of these areas. All
: ‘ R
sex and age classes were represented in the observedﬁ%ample
Soil ingestion py feral equids is a widesopead
phenomenon, occurring in . a -variety of environmeotal
settinqs. Horses were observed eating old, heavy organic

Y

soils on Sable Island off the coast of Nova Scotla (Welsh
x P N

"1975), and in Montana-ﬂyomlng Feist and HMcCullough (1976)

observed a lone stallion eating "mud of a dark grey color

from a nearly dried up water puddle" in spring. Feral.burros

(Equus asinus) in california spent approximately 10-20

LB
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minutes every three days eating, salt=-encrusted  soul

(Wwoodward and Ohmart 1976) . Chemical analyses ot s01l, teces
L}

and vegetation indicated that soil- eating observed in  the

Red Deer River area likely was related to Na deficiency
1] : ‘ :
(unpubl. data).

5.4 Diet Composition

— A total of 43 plant- categories,‘(species and .species
groups) were identified in - horse feces collected be*ween
January and December,‘1976, from 17 to 21 of these beilng
found 1in each monthly diet (Tabie 5.3). Grasses, seddes and
rushes constituted the bulk of the diet throughout the year,
never occurring at a‘ievel of less fhan 83% during any one

" month. Within this group grasses were most important. Elymus

average over 25% of the monthly diet with a sgasonal.

decrease in utilization, probably related to increased

availability of more \ palatable forage, during May-July.

Festuca sp. (likely scabrella) was the secdhd most important
grass at an averége of 20% of the diet. No other grass

constituted more than a mean of 2.2% of the nmonthly diet

although Agrostis scabra, bdntggnia intermedia, Deschampsia

—_——— ek m-m e - e ———

caesgitosa,‘ ﬁgéleria cristata, . Poa SPPe - Schizachne

purpurascens and Stipa spp. approximated or surpassed this

~ PR
figure during one or more months. “Sédéqs were important
throughout the year, ranging between 18%.(September) and 56%

-(May) of diet composition. Juncus balticus was consistently

bo
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present but averaged less than 2% of the  monthly dret ,  an

did Equisetum sppe.

Forbs wele uatilized very little Dy horses and were
found at a total level ot less than 3% during  each month,
Species in the Potentilla- Geum group were the only ones

which appeared consistently.

Browse was a highly wvariable dietary constituent,

ranging from 0% in - -June to 9% in March., Although Salix

SPP.

Populus SPP. s and Shepherdia canadensis (or possibly

v

Eleagnus computata) were all identified, none reached a

lesser extent Picea spp. needles were consistently tound in
the feces; bqth were absent only during May ahd June.. Since
no evidence of browsing on living~conifers was found at any-
time during the study, it‘ seens moét likely +that the
materialz in ' the - feces represented fallen needles ingested
accidentally while grazing other forage; This hypothesis ;is
strengthenea by the fact that levels Qere highest during the
winte; mdnths when -snaw cover bresumablyA decreased the
ability of the horses to graip selectively. Mosses and
lichens present in the feces may have been ingested under
similar circumstances.

The predominance of grasses and sedges in the diet is
consistent with reports frem other areas. Hansen (1976)

found that grasses and grass-likes constituted approximately



,

/

Y] AN
,‘~OW.()Y the average  annual et o teral  horses N¥¢

Mex1co, but  noted that this percentage dwan Lower than in
:l
diets from other areas, 1 Wyoming, approxtmately 87% of the

o N . 4

average annual diet of teral horses wasi grass, while 9% was

gedye (0Olsen  and  Hansen 1977). Grasses made up betweon 39
‘ { “ .
and 8d% dll‘ﬂ sedges between 6 qnd d46% of the average diet ot
horses in three voqv tation zones in the Hpi(f('(lll(f(‘ Bacin ot
Coiorado (Hubbard and Hansen 1976). In two otﬂer regions ot
Colorado gfdlﬁbs constituted o3 gnd 92% and sedges 27T and 2%
of average annual diets, but composition even within :0gidng
was highly wvariable (Hansen and Clark. 1977, Hansen et al.
1977) . In the USSR, under conditions more coﬁparable to: the
present situation than tﬁe desert and semi-doéert cpndition@
in the above ;epérfg,‘grasses énd sedges were considered to

o

be among the best plants for winter feeding:(Andrquv'1971).

«

5.5 Diet Quality

+

Fecal crude protein levels showed strong seasonal
variation (Figure 5.4), likely reflecting seasonal changes
in diet quality as shown by Hebert (1973) for bighorn sheep

J(Qvis. canadensis). Gates (1975) and McFetridge. (1977)

interpreted similar variation in fecal «crude -protein as
indicating seasonal shlfts in vegetation” quallty,an blghorn

sheep and mountain goat (Oreamnos amerlcanus) fgggos,

tespectively. 1In the present study, acid detergent/ fibre in
the feces was used as an additional measure of the \seasonal

quality of. vegetation ingestéd (Figure 5.4). Kleinfﬁdgﬁz)
\ . N
o : 3

/
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suggested a negative correlation between fibre content 1n

-~

the feces and the quality of range used by black-tailed deer

AssﬁmingA'that low values of fecal crude protein and
high fibre levels indicate a‘poor quality die%, and that the
opposite sitdation indicates a relatively higher q;ality
diet, the «curves in Figure 5.4 can be ipterpreted both in
terms¥9ﬁ botanical composition of the diet and growfh stage
of forages selected. Duriné winter only weathered forages
were available and diet gquality appeared to be low. Greenup
begah in March (firstv noted 13 March) and the slight
increase in diet quality dufing t+his  month, and again in
Ap%il, was probably due to +the selection of some green
praterial. The incréasing aﬁailability of new grthﬁ was
reflected in a rapid rise in diet quality between April\and
May, with a peak in June. Quality declined éteadily
thereafter as forages matured, cured and began to weather.
It is'nofe:9rthy, however, that protein levelsm appeared to
be as high in the November diet as in April, when at least
some dgreen material' was available. Johnston and Bezeau
(1962) showed that major forages (including Elymus innovaius

—mPi s s ——

and FPestuca scabrella) in the Alberta foothills were highest

stage, prior tc¢ flowering, whilé the reverse was true for

weathered plants, prior to spring growth.

Overall, diet quality was highest during May-July, when



[a)

97

sedges averaged 50%, fescues (Festuca §Eg()' 25% and hairy

A=A ol

wild rye (Elymus iﬁngvatug) only 10% of the diet, and was

lowest during December-March when sedges averaged 32%,
’f‘ N

fescues 16% and hairy wild fye 31% Sf the mean monthly
inﬁakeﬂﬁ These changes inv diet COmpésition_ likely were
related tovboth palatability and availébility(factors. Hair&
wild'vnrye and = rough fescue (Egégggg ;ggggg;;gj have

comparable protein contents in spring (Johnston and Bezeau
4

1962) but wild rye is considéred unpalatable (Campbell et

al. 1966) probably explaining the low level in the diet at

this time. Rough fescue contains more proteinand less crude
fibre at the weathered spage than does wild rfe (Johnston
and Bezeau ﬁ962), but in this study fescue received heavy
utilization by both «cattle and horses during summer, and
duringlwintef was not readily available. Conversely, wild
rye received 1little use during suﬁmgr but.was heavily used
in winter,\probably because it was(é widespread and readily
av;ilable fotage. Sedges also were widesbread and formed an
important dietary constituent throughout the year, although
utilization was heaviest during early growth stages$ in May,
June and July. McLean and Tisdale (1960) found that sedges
on wet meadows in British Columbia were close to maturity at
the end of July, crude protein dropping from approximately
11% at this time to 6% in mid-SeptemEe;. Most sedges are
moderately palatable and are comparable to grasses in forage

value (Hermann 1970).
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5.6 General Discussion

Cratering, removal of snow cover with the muzzie,
frequent utilizationvof_salt licks, and ability fo d&iliie
low quality forage can be viewed as édaptationsvof feral-/
horses for maximizing forage and nutrieﬁt' intake. As
expected,‘ these” are aLl' within athe vbehAVioural and
physiological-abilities of domestic horses, but day be more
critical to the survival of animals in the feral gtate;
. . Y
Although published information is scanty, som difﬁerengéé-u
in grazihg behaviour of domesfic ~and feral éorses weré‘

noted. N

5{61~formation of‘graied areas

Pastures utilized by domeStic.horses'typically develop

pattern of heavily grazed ' and ungrazed areas
(Taylor 1954). Odberg'and Francis-Smith (ﬁ976) observed that

“

captivé horses fed preferentially on areasjuhere the graés
had. heen ciosely cropped and elimin;ted most o%tenlin
ungrazed patches. They concluded'that this behaviour was the
résult of captivity in small fields, since no .similat
behaviour had beer described in studies on free—liiing_orb
feral horses or wild equids. The 'formation of exténsive
ungrazed 'areas Vuas pelieved to be relafed to\the ayoidance

of feces during foraging (Odberg and Francis-Smith 1977).

Although the formation of grazed areas was Lot

specifically examined during the present study, it was
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apparent that ﬁorses preferential;y graied and« regrazed
certain areas while ‘othqr sites of similar species
_composftion were untouched. fhe;é was no evidence that
horses defecatéed in these ﬁhgfazéd areas; in fact cnly
stallio;s stopped feeding.to)ééfecage, in marked contrast to
all sex and age classes of domesfic horses which may stop
- feeding and'move to a preferred defecation site (Odberé and
FSancis—Smith 1976).‘Feral stallibns frequently defecated on
stﬁd'pilééwbut these were along pathuajs or on "grazed.sites.

) -

Clearly, the formation of preferentially grazed areas. on

range used by feral horses was not-related to avoidance of

feces in-ungrazed stands, since most horses defecated even

tter

whilé grdzi@g} More ‘likely, the accumulation of plant 1li
R ‘ - ) e

in " the ungrazed areas formed a barrier teo grazing, whereas

the only limitation: to forage availability in grazed areas
‘was the extent of plant regrowth. There is evidence that

protein levels arelhigher and crude fibre levels ‘lower in

regrowth than in undisturbed plants (Corns and Schraa 1962,

Corns 1974) . °

Although the relationship was not specifically fested,

a combination of availability and palatability factors

likely influenced the prefépéntial'USe.of‘breviouSly grazed

sites by feral horses. This was particularly evident in
spring,‘whén disturbed areas such as foadsides or ditches
and previously grazed'_areas; all lacking litter, were
‘hea;ily utilized. It was estimated that lesslfhan 5% of non-

- forested habitat was grazed during spring, but destruction

il
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of forage *hrough close cropplng and trampllng was severe on
a limited number of sites (section 7 7). Utilization Qf -

ungrazed areas appeared to occur primarily during the period

BN

of sSnow cover. N

- i . )
5.62 Winter feeding strategy

Among northern ungulates different strategies are

_employed for ~ob%§§;ing food during periods of snow cover.

Caribou (Ranglfer arandus)  and bison primarily‘ resort to

’

cratering, .moose .resort to a browse diet (which is

' dlstrlbuted largely above snou), while muskoxen (Oyvibos

—l L e—

Bunnell '1978). ‘Recent studies have shown that in sone
spec1eo a combination of sta§+egles are employed and  this
is llkely the case to some extent in all species forced to

cope with snow cover. Pronghorns select areas of shallower
, . . AN ! X .

’

and softer snow than the e}erage available, and are adep* at

pawing for forage iﬁrué;’1977). Cariboun utilize different

-

habitats and plaQt species in different snow conditions

(MiXler 1974) . % Elk utidize crafering rand also select
\ = A
windswept areas (Qudson and Bunnell 1978). o~

N .

.

Data gathered during\khis study show that horses. are

well adapted to obtaining forage from beneath -.snow,

prlmarlly utlllzlng the cratering strategy also used by some

ungulates which have evolved under northern _condltlons.

G

Areas of shallow snow cover also are selected. The 1nfluence

»
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of snow cover on habitat selection by feral horses wWwill be -

covered in more detail in the next chapter.

y
v

T
/"
ndt, . il
i}
J,

A

5.63 Suitability of diet ©
- . ]

Esf'métion of diét quality from feces %Liustratéd a
clear . s Asonal ltrené which correlated with téends in crude
fibre ags.ﬁfoteiﬁ levelé in majqr forage plants as .reported
in the'litera{ure (Johnston and Bezeau M962) . Since dietéfy
niﬁrqgen was not measured on an absolute ba¥is, it could nét

be determined from thet data presented = if protein

requirements were met during -winter. However,' forages

available from grasslands such as occur within the study

area are characterized by high crude fibre and low protein
content in winter, and . do not meet = the maintenancé
requirements of beef cows (Johnston and Bezeau 1962).

paily 1levels of forage intake were not measured during

this study, but it hags been shown in experimental situations

\,
that voluntary intake: by domestic horses is positively

lowest at low protein'

t

relationship in- feral / horses ‘has not been “established

.experimentally,‘but;Welsh (1975) believed that _horses' on

sable Island compensated for -low food quality by eating

more, citing the time spent feeding in uinée: as possmble

© evidence of increased intake. Extensive feeding time may

»

¢ have been, due to increased selectivity and Vodld not

o)

lev ls‘(FonneSbéck et al. 1967). The

" correlated with crude ‘protein content; je. that intake is .



102

necessarily result in increased intake, however. In any
¢ .

case, it is well known that ‘horses are capable of

}
successfully utilizing 1low quality roughages (Slade et al.

1970) . Slade and Rohinson (1970) Jhave suggested that feral
équids may excrete less metabolic fecal protein than. their

domesticvcounterparté as an adaptation to low protein diets.
2 . / ‘

Horses can survive even subarctic winters if forage of
A )

sufficient gquality is available (Andreyev 1371, Dieterich

and Holleman 1973). Dieterich and Holleman (1973) 'suspectéd

a degree of/ cold acclimation in horses surviving a severe

winter in subarctic Alaska. Horses raised in the northern

USSR may ely -entirely on pasture for several years at a
-

time, althpugh additional fodder has_towge provided .during"

critical periods (Andreyev 1971).

Al hdugh both domestic , and feral horses lose weight
when mAintained on native range over winter:}DaQson et al.
19&5? Andreyev 1971, Welsh 1975), starvation and die-offs
may /be dué more to a combination'oﬁ low forage quality and

climétic stress than to low forage gquality per se. Welsh

e Island foraéé quality was sihilqr

- [

11975) fdund that on Sabl
;etueen years and was not limited in quanti@y, suggesting
that weather, particularly the number and intensity of
épring storms,sdetermined the,susceptibility vof Horse; to
starvatién. In the stuay réported by Dieterich afd Ho;leman
(1973), horses had difficulty feeding due to deep snow aﬁd

several’ died by mid-winter., On the present study area,
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widespread starvation of horses has occurred during. long,
cold winters with deep sAOw. Dea¥s occurred primarily
~during the- latter part of winter (February onward) and it is
believed that up to one half of the popylation may die-off

'
under such conditions (R. Logan pers. conm.).



Chapter 6: Habitat Utilization
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6.1 Introduction

Within their presgnt North American range feral horses
are found in desért gfassldnd (Hansen 1976), semi~-desert
veqefation (Fedst ahd McCullough 1970); mixed mountain shrub
and pinyon-juniper woodland (Hubbard and Hansen 1976), <and-
dune grassland {(Welsh i975) and coniferous'fofest—meadow
complexes (Storrar et al. 1977y but, with, few exceptious,
little is known reqar?&ng habitathutilization or selection
‘within these broad t§pes. Welsh (1975) provided some
indication of factors influencing the use of various piant
communities on Sable Island, and Hubbard and Hansen (1976)
’bfiefly mentioned the relative abundance of horses’in three
vegetation zones in the Piceance Basin of Colorado. Ihe
study in central British‘Colombia reported by Storrar et al.
g1977) appears to be the first attempt to relate feral horse

distribution to features of habitat. : .

s

Moen (1973) poiﬁted out that evaluation of habitaé
reqqires fecognition of what is present that the animal
"responds to,  and of what kinds of responses)are made. The -
approach adopted in many studies_ has been to classify a
given area into a number of habitat or vegetation types and
then to describe animal distrightion wwithin these types,
’eitﬁer by direct» census nor;by counts Qf,sign»left by the
~animal.rOther studies have attempted to define specific
features of the enéiroﬁment which might“ipfluence animal

: distr ibution; sometimes the two approaches aré combined. In
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thjs chapter .pdhifdt gtilization by feral horses 1
described both in teims of available habitat types and  of
specific iud;ures L huhi;at, ydsed on quantitative dudlyﬁus
of &ign within plE}cr_au\ﬂgpd from animal sightings, and on

indirec€ evidence from food habits.
6.2 Methods

6.21 Habitat classification

A recénnaissance met hod was used to develop a habitat
clqssificatidn system wupon which subsequent distribﬁtion
studies could be based. The original technique was developed
by Franklin et al. (1970) for use in forest site
classification in Oregon, and a modification ot the méthod
vas uised successfully by Douglas (19?&) in sampling montaﬁe
zone vegetation in the Yukon. The modified field methodology

described by Douglas (1974) uas.followed quite closely.

2

sampling sites were selected with‘the aid of 1:31;680
scale forest cover maps Vahdl 1:21,120 scale ‘aerial
photographs. The robjective was to obtain a representative
sample of the major cover types delineated on the maps, and
of minor types discerﬁed from direct observation.

.
Homogeneous stands were selected for sampling based on their
appearance on fhe aerial photogfaphs and from the ground,

and on the proximity of other similar stands (an attempt was

made +to distribute sampling effort over the entire study
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area). Once a sampling site had been selected,  crown cover
of wcach vascular understory species within a 15 m o diametoer
circle was recorded using the cover classes  of  Daubenmire
(1959) . Tn forested stands, all trees within the ciicle were
counted and recorded by specie€es, height class and diameter
a% breast height, and the ages of up to four of the“domindnt
trees in the sample were determinea using an‘ increment
borer. Abundance of lichens and nosses was recqrded using
the same cover classes as used for v;scular plants. A total
of 150 sites were sampled during the/gg;iod ¢ July to 28
August, 1975. An additional two sites’/were sampled on 8
September, 1976."Identifications of wvascular plants were
verified by comparison with.specimens in the University of

I3

Alberta Herbariuum.

A subjective habitat classification developed while
sampling agreed cloself with descriptions of the vegetation
types reported by’ MacKenzie—Grieve (1970) for Deer Creek
Basin, within \he present study area. A prellmlnary key to
hapltap types was constructed based on these tzp sources of
information. This cla551f1cat10n was used in the field and
later tested and refined by numerical analysis of the
original data from the 152 vegetation plots. Clustér
analysis = and frincipal components analysis techniques were -
applied to the datavusing the CLUSTAN IC cluster anélysis

©

package (Wishart 1975). sSince details of these techniques

&

are not importént to the present discussion they are Jiven

in Appendix 1.
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e, Quantitative agssessment (Hvlnﬂblhlt uti1lizat1on

|

Two areas considered reprasentative ot the JOO kwme Bed
Deer River study site were gelected tor 1ntensive asseosment
of habitat utilization beginning tn January 1976, The
combined extent was 30 km?, or appreoximately 15% of the

total study area.

Habitér utilization by horses during winter was
determined by quantifying sign (tracks, pellet  groups,
feeding sites) within 15 m diameter circular plots spaced at
100 m intervals along straight iine transects, Because 1t
was necessary to minimize the time speq} in locating and

traveling between transects a random location system was not

used; rather starting points and directions of transects

were selected +to provide representative coverage of major
habitat types. An approximately‘ even spatial distribution
was obtained by dividing the two areas jnto a total orf nine

subsections, each of which was visited one day a month

during January - March. In total, 493 plots were examined

during this period. Indicators of ahima; use and physical
and vegetétionai parameters recorded at each plot are given
in Appgndix 2. At least two days were allowed to eiapse
Betuéen the most recent snowfall and sampling. Pellet groups
depbsited on bare . areas were céunted only if they were

completely frozen (feces deposited prior to winter . were at

least partially dried and therefore/'flaky' on the outside).

To further explore factors influencing habitat

P
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‘selection by feral horges, total pellet group counts withiﬁ
’490 circular plots were Cﬁpducted‘betwéen 15 July and 31
;ugust, 1976. Plots'uere‘again 15 m in diameter, spaced at
100 m intervals along .strd;ght line transects across,thé
same.two study areas as used d@ring the . winter period.
Transects were oriented east-vest, at 500 m intervals from a
randomly selected base” line iq‘ each area. Parametérs
recorded at each plot are summariged in Appendix 2. Horse
pellet groups were aged as spring-type iamorphous, often
Lbleached and insect riddled),‘frgsh (moist,' green;sh); or

unknown.

6.23 Supplementary data on habitat utilization

Pellet group. ccunts are "widely psed to determine
numerical trends and distribution of herbivores, bLut their
relationship to actual hapitat use is usually unclear due to
a iéck of behavioural data {(ie. kno;ledge of the 'animal's
activit}es within each habitat). Thié shor%—coming was
recognized 1in the present study, and a body 6f.data on
observedvhabitat use behaviour was developed toO assist 1n
interjretation of the pellet group counts. Habitat
deéér@ptors simiiar to those used in the plot survefs vere
recorded for each horse sighting. puring extended periods of
observation new parameters were recorded each time a
significant change in habitat dcéurred (usually considered
as a movement of 100 m or more). A total of 5u6 sets of

descriptors bhased on 372 sightings were obtained during

“



1976, This information is considered primarily,qualitativé
in nature since the probability of sighting "~ a herd kwas
strongly biased roward open or treeless cqverAtypes, but
coupled with additional observations pf horse sign during
winter traéks,/\ieeding craters) and spring-summer-fall
(grazed areas) it'“!propided valuable =~ shpplementapj

information on habitat use patterns over one complete annual

cycle.

6,24 Data analysis

Environmental descriptors recorded in conjunction with
4examination of macroplots for horse pellet groups and sign
provided 490 records of independent variablés\describiné
sprinf and yeér-long (multi-season) ‘distribution and »Q93
records of variables aescribing> winter distribution of
horses. Difficulties aroge in depiding‘the appropriate form
of ~ the _ dependent variables, however, since important’biaées
were pézg;nt during Both periods. On plots examined during
summer Ma major source of variation in total pellet group.
counts was differential rate of débay and disappearance of
feces under various habitat conditions; fhus on plots where
‘conditions were favopable for preservation of pellets counts
were biased upward, while on plots where decay occurred at

an accelerated rate counts were biased downward. he winter

data were biased to the extent that variabjlity in
completeness of snow coverl and differences in length

between ' snowfall and sampling resulted in differentiad



probabilities of detecting sign uithin‘aqy two plots. These
problems were obviated by categorizing “the dependent
variable in terms of aresence/absence of sign for purposés
of analysis. In addition, +total pellet group Counts'uete
categorized into four abundance classes since most plots
contained at. least one pellet group and use of ’the
pfesénce/ébsence dichotomy consequently vyielded limiééd

information.

Occurrences ofA winter sign, Spfing pellet groups and
total pellet groups were tabUlate@ initi&lly onﬂthe basis nt
habitat type. Ekpected distributions were calcﬁiated‘on tﬂe
basis of availability of each habiﬁat, and compared to
observed distribution using chi-square:

Xz = '(O-E)Z/E where '

0 = number of plots in habitat type containing sign

and E= number of plg§§ sampled in habitat type
: total number of plots sampled
X total number of plots con&aining sign
Habitat types contributing most to the fabulatéd X2 wvalues
vere assumed to be hiéhly favored or avoided following Irwin

(19795) .

Distributions of winter sign in relation to each bf‘15
independent variables and of spring’ péllet groups in
relagion to 21 ~independent variables were similarly
evaluated using chi-square. Because the number of categories
of each independent variable was small (<9) it was possible

to calculate confidence intervals on each category (Neu et
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“al. 1974) and *thus determine the statistical significance of

preference or .avoidance. ' '

Distributions of winter*sign, sSpring pellet groups and

“total pellet groups were evaluated within the context of a

multivariate model using Multiple . Classification Analysis
(Andrews et ‘al. 1967). Restrictions imposed by the program
necessitated reduction of ‘the number of 'independent

o

variables, and three prelimiﬁary THAID analyses (Morgan and

Messenger 1973) were conducted each using presence/absence

of sign as a nominal dependent'Vériable. THAID outpdts "a

subset of predictors and possible interactions (non-

additivities) which provide an explanatory model for the

particular variable chosen” (University of Michigan 1973).
Based on the THAID analyses‘niné predictor variables were

chosen for input into MCA. TIndividual: MCA runs were

- conducted using winter sign, spring pellét groups and total

e

4peilet groups as depeﬂdent variables, the first two based on

presence/absence, the. latter based on a scaling of counts as
outlined above. In order to simplify interpretation the same.

predicfor variablés were used for each model.

6.3 gfsource Base - Identification.of Basic Habitat Units.
Habitats in the area were classified into seven
headow/shrub types, nine forested types and one

miscellaneous (disturbed) category- (Table 6.1, Figures- 6.1~

6.16) . Based on frequency of occurrence during the plot .
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Figurg 6.14 Alder_thicket.

Figure 6.13 Mixaed woods.
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NULVPQS the alder thicket type  was  the most widespread,
constituting an estimated one third of avallable habitat,
Dry pine woods and nixed woods also were  major  components;
ot lier voo&land types were rfelatively minor constituents.
Mixed shrub meadow was the most abundant non-forested type.,
followed by dry grassland. Dwarf birch meadow,‘dwdrf'hlrch
thicket and.willow thicket were about equally abundant.
Sedge meadows and silver-berry thickets were very limited in
extent, while disturbed sites vere widespread but covered a

small area.

One Or more ‘major foraqes occurred in at least trace
amounts in "all habitats, although there was a distinct
tendency toward g;eater variety and cover in the non-
foreskéd types (Table 6.2). As an extreme - example dry
grasslands contained up to 14 éotential‘forages while alpine
fir woods contained only two.

v

6.4 Patterns of Habitat Utilization

Consideration of cumulative (multi-season) distribution
of feral hbrses provides a first approach to understanding
habitat occupancy by these animals. Seasonal patterns of
hébitat utilization can then be considered against this
background. For purposes of this analysis- the year was
divided into four eéual periods: 1late winter (January-
naféﬁ), spring (April-June), sSummer (July-Septenmber) and

fall-early winter (October-December). While this division is
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admittedly somewhat  artificial, the  periods cortespond
approximately to  phenology ot  iwmportant events (e, lato
winter - maximum snow cover and minimum forage  quabity  and
avallability; spring - greenup and torage growth, breeding
season and birth ot toals; summer - maximum torage ~ quality
and availability, area occupied by numbers "ot Cattle;
fall/early winter - forage cures and quality begins to
decline, torage less available beneath snow). Particular
emphasis 1is given to quantitative determination of habitat
use during late winter and spring, considered to be the moct
c?itical period in terms of survival (wintef) and potential
range damage (sprihg). An attempt 1is made to‘ integrate
sighting data and information on diet into the discussion of

3

habitat use over all seasons.

6.41 Cumulative use.

Horses made at leasgnséme use of nearly all habitats,
pellet groups representing year-round deposition occurring
on 85% of the macroplots examined during July-August, 1976.
Pellet groups did not® occur in any one habiéat more
frequently than expected but on the basis of total counts
the dwarf birch thicket, mixed shrub meadow, dwarf birch
meadow .and élack spruce woods types appeared to be most

heavily utilized (Table 6.3).

Individual habitat features accounted for 25% of the

variation 1in pellet group numbers found on the plots
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(generalized R2, model 1, Table 6.4)., Of the nine variables,
five. accounted V;ndividually for 5% or more . of this
variation; thesejiﬁere Vmajpr shrub <species, - major tree.
specles, majér gJrass "gﬁécies, shrub height and deadfall

(etaz values, Tqblexb.u). Regression coefficients’Of the MCA

ded to be

N

model ’indicatednwﬁhat high pellet group counts te

=

most positively.associéted with either a lack of shrub cover
or a shrub cove} dominated by dwarﬁ birch, with poplar cover
or a lack of tree cover, uith'a bérass cover dominated‘ by
of deadfall; they were negatively associated with a
predominance of poplar regeneration or rose in the shrub
layer, with shrub heights over 11 dm, with a cover of - black

& . )
spruce! in the tree layer, with a lack of grasses or a

predominance/of Calamagrostié, and with heavy to very‘ heavy
deadfall (Table 6.5). Taken fogether:these variébles suggest
preferential use of meado: habitats, as was indicated by the
absolute pellet group densities 1n individual habitat types.

Relationships with grass cover suggest habitat selection on

1 The. Ngpparent discrepancy- between  this negative
relationship and the observed high pellet group density in
the black spriice woods type can be exlpained by examination
of plots where black spruce was the major tree and/or the
habitat was classified as black spruce woods. Black spruce
was the dominant tree in 15 plots, seven of which were in
habitats other than BSW - primarily dwarf birch and mixed
shrub meadows which supported only a few scattered trees.
Mean density of pellet groups in the seven plots was 3.9,
compared to a mean of 4,9 .in the eight BSW plots. FPurther,
not all BSW plots were dominated by black spruce; 4/12 had a
predominance of pine cover and a mean pellet group density
of 9.8, twice the density found in BSW plots where black
spruce was the major tree.



Table 6.4 Summary Statistics of MCA Models Relating Horse Pellet

Group and Sign Counts to Habitat Variab’les.1 '
Model 1 Model 2 Model 3
total winter <pring

distribution . distribution .distribution

Multiple Relationships

» —

Generalized R2 .25 .21 .29
Multiple R .42 ) .38 .48
Miltiple R : 7 .4 22
Major tree ) . )
Eta .09 .07 .05
Beta’ .03 06
Major’grass .

Eta ~ 208 -8
Beta’ .01 — .08
Major shrub

Eta? 210 T [
Beta? _ .07 .05 0
Shrub cover

Eta ’ .04 .04 .03
Beta’ ‘ .05 .01 - .03
Shrub_height

Eta .05 .02 .09
Beta’ .03 .01 .04
Deadfall

Eta’ - 206

Beta’ ' .01

Topoaraphy o

Eta ) .04

Beta2 0

S1oge

Eta ’ .03

Beta2 . Q . .01

Aspect

Eta .04

Beta’ .03

]dependent variebles are: Model 1 - total pellet group counts 1in

surmer plots (nore = 0, 1-5 = 1, 6-10 = 2, 10+ = 3). i
Model 2 - presence (1) or absence (0) of feeding craters, pellet U
grouns or tracks in winter plots.

Made] 3 - presence (1) or absence {G) of spring pellet groups 1n

suminer plots.
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the basis of forage availaﬁility, while rglationships‘ with
deadfall and shrubs indicate that structural features'may
also have bDbeen important” determinénts of hébitat use.
Storrar. et al. (1977) reported similar resdlts,frdm central
British Columbia, feral horses there showing preferential

use of sedge meadévs and upland (aspeﬁ)wforest on a year-

long basis.
6. U2 SeaSonal use ‘ -

a  6.421 Late winter (January-March)

Horses utiiized a variety of habitats in late winter,

<

sign occurring on considerably fewer plots than expected

only in dry pine woods and white spruce woods. Freqguency of

occurrence of sign within the other habitat:rtypes was about,

the same as&expected from "their distribution within the
) ‘

study atéa, with the exception of poplar woods . where

frequency was higﬁ (Table 6.3) . . .

Presence/absence of sign also was used to tect
preference or avoidance of individual features of habitat.
Sign occurred more frequently than expected on plots with no
conifer cover or with conifer cover less than oné meter in
héight, with no or light deadfall, with southerly aspects,
>with”less than 50% snow cover,:or with only 1-10 cg'of snow

Ldepth; features of under-utilized habitat wéfe conifer cover

of 51?75%, conifers 11-15 wm in height, pine and mixed

P .
™



conifer cover, shrdb cdﬁerA of -1-5%, and shrub cover
dominated by Shepherdia. Plots located in areas where there
were no oéher major vegetation covef types within 100 m also
fended té contain less sign than etpected (Table b.65. An
MCA analysis conducted on 4 more limited set of varigbles
confirmed the ' positive relationship Qith no or light -
deadfall and with southeriy <Jaspec’tsﬁ and *he negative
relationship with tree cover donminated by mixed coﬁifers /gr
pine and shrub Acovet dominated by Ehgggggg;g (Tables 6.4,
6.5) . As was the case with cumulative habitat use, results
of these analyses suggést habitat selection primarily on the

%

basis of fofagﬁ availability and structural features of the

vegetatioRr. \\WA(/

Some hébitats tand features>within thése) vere clearly
favorea over others for winter feeding. Within forested
types, feeding craters were fouﬁﬁ ‘in o&er twice as many
plotsl as  expected in’ poplar woods. dtiliiation of this
limitéd habitat may have been related to redﬁced snow depth
due to southerly -“exposure, fesulting in greatgr.fofage
‘availability, as well as to heavy cover of Elymus ;ggg!éggg
and proximiﬁy to‘ condurrently utilized grassy slopes. The
“foregoing analyses identified ‘preference for sev;ral
features of habitat associated 'uith poplar woods, and
observations of horses confirmed the eﬁploitation of this
habitat as a winter forage source in the Déér Creek and Bear

Creek areas. Presence of feeding craters in plots and during

independent observations also . indicated extensive
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utlllzatlen ot forested watercourses, especially at ravine -
sites where small grassy areas had developed on the-sslopes =
fﬁhis habitat‘ was”plimited in extent, however. Black spruce
woods, mixed woods and alder thickets also were \used for
winter feeding, the flrst dprimarily in association\uiéh
dwarf blrch meadou'edge. Craters and actively feedlng horses

were sonetimes found deep within the latteF t+wo habitats, .

where Elymus inhovatgg was the -major -available forage.

Crater frequency data also showed that most meadow and
thicket habltats wvere used for wintes feedlng, but
V Dunderestlmated the 1m§ortance of the dry grassland type
since craters tended to be obliterated by melt on the south
“facing slopes on which this habitat, often occurred. The
‘ importance of dry grassland during winter was indicated by
sightings of actlvely grazing animals (Table 6.7)j these
data also empha51ze the 1mportance of mixed shrub meadows,
dwarf bireh meadows, and‘to ,a lesser extent dwarf birch
thickets. fescue lgrasses' and sedges, both %mporlant
constltuents of the winter diet of horses, were concentrated

within these habitats.

Several habltats which received little or no use in
wfhter' were llmlted in extent (sedge meadow, silver-berry
thicket, mesic plne uoods, alplne fir woods). Dry pine woods
and white spruce woods were the only widespread habltats
which were ‘glearly under-u@ilized.‘ Both supported a mean.

“cover of Elymus innovatu s of 25-50% but this was _apparently

insufficient to attract feeding activity - only 1/106 plots

_EFE
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in these types contained feeding craters.

-

Multiple tracks or trails were found in several habitat

types. Although<traila;qppeared to be developed primarily in
deep snow'areas this relationship ‘could” not be tested, as
single and multiple horse +tracks were not differentiated

ddripg data collection.

The s coniferous habitats (especially alder thicket)v
appearad to have high shelter vdlue but the use of shelter
was not doéumented during this study. The winterrof 1975-76
was exceptionally mild, however, and it»is pocsible that
shelter might Dbe an‘”important determiﬁantv of | habitat
selection during more severe periods. Conversely, neadow

habitats, especially those with sout h-facing orientations,

probably af forded :.favorable - microclimates during fair
4 [

\_//wégihér and this may have been a factor in their

utilization. ;

6.422 Spring (April-June)
»

Coincident with ‘the onset of snowmelt and the
initiation of greenup, horSes- éhowed a distinct tendency
toward greater use of meadov éreas'and decreased use of
‘foresfed habitats. This was reflected in both increased
frequency of horse sightings and by the distribdtion of
spring-type pellet groups (Table 6.3). Observed distribution
- of pellet groups differed significantly froma fhat expéected

on the basis of habitat availability, plots in alder

b

=R



thickets containing them much less frequently and those in

the mixed shrub meadow and dwarf birch thicket types much

more frequently ‘than expected. In terms of 1individual

features of habitat, spring pellet groups were found more
frequently than expected on. plots with features descriptive
of open areas (meadow and thicket habitats) - and less
frequenfly- than expected in pine and aider dominated
‘habitats " (Table 6.6). An MNCA ‘model constructed with a
feduced set of variables confirmed positive relationships
’ bétween spridg pellet | group occurrence and <folliag
predominance of dwarf birch 'in the shrub cover, shrub
heights of less than'11 dm and slopes of less than 10%, and
negative relationships with steep topdéraphy, slopes of
greater than 10%, a predominance of aldér in the understé:y,

and shrub heights of greater than 11 dm (Tables 6.4, 6.5).

Habitat occupancy during this periodN'appeared to be
related primarily to stage of forage grbwth. Greenup ‘began
" earliest on previously grazed meadowsHand“was followed by an
ihcpease in diet quality as the aniﬁ;ls switched to better
forage. Hofses ‘were also frequently ' noted grazing on
disturbed aréés, such as roads;des'and ditches, where the

IS

absence of 1litter permitted the rapid growth of new plant

material. The positive association between fregquency of-

spring' pellets and dominance of the favored Festuca spp. in

the grass cover, and a negative association with a

predominance of forbs (a very minor dietary constituent) in

y\’) . B B T ;

=



the herbaceous biomass both likely were related to habitat
e :

selection on the basis of forage availability. The use of

sedges increased during this peridd while utilization oOf

Elymus innovatus decreased; sedges were available primarily

from meadow habitats while "Elymus reached 1its greatest

\

extent under forest cover. The absence of pine and spruce
needles from the feces in May and June also likely was

indicative of decreased feeding in forested areas.

Evidence ot decreésed | use of forested §5eas
3 .

notwithstanding, 70% of plots‘containing»spring’type pellet
groups (d=132) were in forested habitats (in»compariéon'Sz%
of all plots sampled were in forest; n=490), indicating tﬁat
although meadow habitats were favored and may have been a
primary forage source, they certainlyi'did' not receive
exclusive use. On the other hand, frequency of occurrenée of
spriﬁd-typé pellet groups 1in open areas vas prﬁbablx

underestimated, as they tended to break down more quickly as

<

"

a result of trampling, feeding by birds, and weathering.

6.423 Summer (July-Septembery .

Beginning in July use of open habitats appeared to
deciine, as indicated by reduced frequgpéy of horse
sigh;ings. Neariy 70% of plots COntaig}ng fresh‘horéelfecal
groups were in forested habitats, bqt fhe frequency was - too
low for reliable statistical analysis. Du;ing the summer

period horses were observed deep within wooded areas on at
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least four occasions, and frequently made use of shade at

A
forest-meadov edges, Elymus ;gggggggg increased in

importance in the 'summer as compared to the spring diet (33%

vs. 16%) reflecting increased utilization of woodland areas.

Predominance of Festuca and sedge in the summer diet
indiéated, however, that most forage continued to be
obtained .from meadow and shrub habitats. From observational
and plot data " the widespread mixed shrub meadow type
appeared go be the . most importanthfeeding Habitat, and was
probably the primary source of sedge in the dlet. The dwarf
blrch meadow type was the only other major habltat uherok
sedges yereﬂreadily available, but footing was poor prior to
freezeup and this type was “utilized very little.
Observations of horses ieaving meadoys after early morning
feeding ., periods and re-entering tﬂ;m in the evening
suggested that muchAof the summer foragigg activity hay have

: \
been. nocturnal, but observations wene too.few to confirm

this.

,

6.424 Fall-early winter (October-December) y

o

During early winter the pattern of use of both.opgn and
*forested habitats continued, as rTevealed by food  habits
data. Diurnal use oonpen areas was minimal during October
and November as compared to December, howgver. This may have
been due to dlsturbance by big-game hunters, although there

is no direct evidence for this.
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Among open hah;faté dry qrdSGIdéh appeared to he the
most important for feeding "but  other, types  also  were
utilized (Table §.7). The importance ot feediny in tforested
habitats was again emphasized by the level ot Elymus in .tho
diet (31%), which was comparable to the proportion observed

during summer (33%) but much higher than that in spring

(16%), when greater 'use was made orf open areas.

Snowfall .during early winter of 1976-77 was light and
disappeared rapidly, and did not appear to have a4 great
effect on forage avéilability. However, the reappearance of
.quantities of pine needies and moss in the diet during this
period may haveAbeen.due to decreased selectivity by horses
vhile feeding beneath snow in both open and forested

habitats.

6.5 General Discussion

Habitat selection by grazing animals 1is determined
l largely by the presence of a preferred food\;t&ppfyb {Arnolad
>
, Y Y
1964, Bell 1971, Ferrar and ’/Walker 19LQgAdarman 1974) ,

< . N M
although shelter considerations may be im%t for some

spe¢ies particularly in northern environments. In this study
B . . o .

significant seasonal vd?ﬁation in habitat use appeared most
strongly related to food-supply with other factors Heing of
only ‘secondary importance. Horses utilized a variety of

cover types but on a seasonal basis their wutilization of

various habitats 'was markedly non-random. Storrar et al.
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(i977):studied habitat utilization by feral horses in a
< .

situation analagous to the present study area, in that the

-habitat was primarily coniferous forest interspersed with

meadows. They found that horses responded positively {o

- - L N . .
sedge cover, pine grass cover, aspen crown closure and to

<

flat or very steep slopes. Although food habits studies were

.not undertaken, response to habitat variables was considered

to be due primarily to forage availability.
Oother studies of feral horses in North America provide

only(limited information on habitat utilization. Pellegrini

(1971) found seasonal differences in habitat occupancy in
. ) ‘

Nevada related to snow cover and forage availability, and

possibly to the presence of livestock. Wélsh {1975) also

found seg§snal alterations in distribution, with wmost time

“

spent in ’grass and heath communities. Hubbard and -Hansen

(1976) reported that in Colorado feral horses were resident

¢

in each of ‘three vegetation zones throughout the year but

were  least abundant in a zone classified as pinyon-juniper.

@ o a

‘Evidence = from - body morphology and footh structure. -

indicate that modern horses evolved primarilyvas anfmals of
» X .

€«

the open plains, with a diet':dominated .by grass (Simpson’

-

1951, Groves .1974). It 1is not surprising, then, that the
limite&“é&iﬁenée now .available indicates that within broadly

divergent vegetation itypes and° among uideLy separated,
geoéfaphiéalf-areas,;ﬁthe=preferred haQitats of feral horses .
are¢ ‘meadows or grasslandé where ‘their predominanf food 1isg

P
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most available. Perhaps just as important, however, is their
ability to wutilize a variety of habitat types, as shown by
Aata from the present study. :his may ,reflect an inherent
flexibility 1in habitat use behaviour, and. when viewed
against the background of other studies, adaptabilify to a

considerable range of habitat conditions.

> |



Chapter 7: Resource Partitioning:

Relationships with Other Ungulates . o (ﬁ
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7.1 Introduction}&

The growing body of knowledge céncerning the ecology of
féral horses includes several comparative studies. on dieté
of horses, domestic sto¢k‘ahd native ungulafes. A  commonly
expreésed ratiohale is the need to estimate ‘carrying
caéacities for various combinations of herbivores on lahd
designated for multiple-use. ‘Dietg of Horses have been

‘deterﬁined ih relation to thoée of cattle and mule deer in
Colorado by Hubbard éhdv Hansen (1976), to catkle, elk,
"domestic sheep and‘antelope'in Wyoﬁing by blsen apd Hansen
1977y, to cattle and mdlé*ﬁeeriin Colorado by Hén;en ét al,

(1977y © and to <cattle, elk and nule déervin Colorado by

Hansen and Clark (1977). These ;é€ug all somewhat

By

v
4

. " . PGS St il e
limited, howgver, as evidence of ‘idvewary ~overlap is orly

important if shared foods are in shortB supply or if one
s ,

herbivore otherwise 1limits - the 4access of another to a
N o~

preferred food source. Except for generalized accounts there

appearé to be little information“fegarding~ the effects of

'Lgée by horses and other herbivdres on radge

Iz

;?lysis of ‘ range relationships of +two or more
'ftéé requires consideration of the use of both foodlénd
space, ideally inclﬁding _observatibns: on’ behaviduga;
interactions and rangé condition. Traditionally, this has

. been accomplished by describing seasonal overlaps in habitat

utilization and food habits (eg. Stevens 1966, Allen 1968,
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Constan 1972, Wilkinson et al. 1976). Indices descriptive of
spatial overlap gdve received limited use (Telfer 1972,
Irwin 1975, Antgbny and Smith 1977). Recently, attempts have
bgeqi made vto evaluate .resource division on the basis of
vectorial response to habitat and functional’interactions of
coexisting speciesv(Ferrar and Walker 1974, Hud$§§, 1976,
Hudson® et';al. f976, Hudson 1977). Storrar ét;ai. (1977)
adopted an analytical approach to a study bf feral horses in
ceﬁtral Brifish Célumbid, deﬁcribing >épatial relationships
with moose and defermining which features of the environment
may have been responsible’ for resoufce division, then.
'relating thése tzﬂ preshméd differences 1in food ﬁabits.“
" Animals ueirej sighted only rarely, hovevér,vand‘functional
“interactions could not be determined.

In tbe present study ajﬁrimarily dgscriptive approach
was taken ~to  the analysié of spéti;l, Ahabitat ﬁse ahd
dietary overlap of feral hqrses >with céttle and native
ungula'tes. ﬁvidence -0f competition wés sought from gﬁe

condition of the range and from behavioural interactions of

horses with other species.

I
b

7.2 Methods

el

o~

'7.21. Occupational patterns

Information on occupational( .patterns of cattle and

‘native ungulates was developed primarily during inspection
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of 983 temporary macroplots fer‘horée sign (section 6:22).
-Approximately one half "of these were. exemiﬁed' during
January-narch, .1976, Jpro;rding informatiorn on winter
~distribution, vhile the remainder were examﬁned froﬁ_ July-
August, 1976,  for data on year-long or multi-season
distribution. In plots inspecred during winter, tracks and
'~ pellet groups of deer, elk and moose were tabulated and
habitat type and a number of heb}tqt descriptors were
'recorded.»Only cattle defecations were couhred on'the summer
'plots- gellet groups of deer, elk andﬂmoose were recorded on

a presence/absence basis. Habltat descrlptors additional to

thosé<obtained in winter also were noted.

Elk, moose and deer were seen . frequently on the study
area, and durlng each sighting in 1976 data qlmllar to those
obtained for horse 51ght1ngs {section 6.23) were recorded

Only general notes were maintained on cattle dlstrlbutlon.

7.22" Food habits

c

As noted previedsly" monthly diets ofv.horsesyziere
determlned ‘through fecal analysis. Available 'literature
suggested the p0551b111ty of dletary overlap with cattle ‘and
elk and seasonal -diets of these species also vere

~determined.

seventy-five fresh elk fecal samples were obtained
during\Jahuary-March, 1976 (25 each month) and a further

eight samples were collected during May-June. Each sample

.
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consis£ed of one ,or two. individual pellets. Samples were
frozen and stored as soon as practicabie after collection.:
Two hundred sampleé of cattle feces representing dépd@ition
from.‘mid-June to the date of sampling were obtained during
11-17 october, 1976, each consisting of aéfroximately 10 gn
‘of material. All collections were made from within fhe two
areas (total 30 km2) covered by the macroplog/ surveys, Elk
were distributed err a limited area and asTmany samples as
vpossible.iefe obtaiﬂed each time an area of elk-use was

found. Cattle feces were .collected from four sites,‘tio

within each area. 3

At

In preparation for analysis elk feces were t awed and
composited on an approximately equal .dry Qeight basis into
one group representing fhe Jaﬁuary-March diet and a second
group ireprésenting the tay-June diet. éattle feces were
mixed at the time of collecﬁion into a single coﬁposite
sgmple; Subsequent treatﬁ;nt and analysis veré identrcal‘tb'
thoée applied to the horse fecal collections (section 5.22).

o

7.23 Range use

Evidence of the effects of spatial overlap‘ or of
possible <deleterious single species ﬁse was sought from
surveys of range condition and level of utilization.
Inspections. carried oht on the area since~1§69 by Forest "~

Service personnel provided background information on annual,'

use, range condition and trend, and problem areas. During
— A
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11-18 October, 1976, an extensive survey method (Anderson
and currier- 1973) Was used to check zones of utilization on

all the meadows within the two areas preV1ously covered by

the macroplot surveys, subsequent to season-long grazing by_

cattle and horses.‘The Deer Creek area, an important elk and

feral horse ulnter-sprlng range and cattle summer range, Was
again‘examined on 1 June, 1977, to establish level of use by

feral horses and native'unqulétes during spring.

'Fach meadow was traversed on foot in a zig-zag fashion

with sufficient  coverage to determine the gross pattern of

utilization. Use zones representing five. classes of herbage

utilization were mapped.on blown-up aerial photographs and
the level of use,.stubble height‘and plant community typé
were recorded fof each =zone, Herbage utilization  was
claséified aé Aone4very light (0-15% of "herbage biomass

penoved), light (16-35%i removed),. safe (36-65% rémoVed),

‘heavy {66-80% removéd) and severe: (>80% removed, plants

grubbed, trampling ‘damage evident). Levéls of use wvere

determined by visual comparison with ungrazed plants. Since
broad use classes - are enployed the: procedure 'stresses
consistency of judgement and is therefore an appropriate

extensive survey method (Anderson and Currier 1973).
: ) AT

7.26 Data analysis ..

Presence/absence of deer, moose, elk ‘and cattle sign on

the macroplots examined during January-ﬂarch and July-August

A
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1976 was used as a.neasure of habitat-occupancy by these
species. Distribution in relation to habitat availability
was examined using chi-square tests. A coincidence index, an
association index (Dice © 1945) and a coefficient of

association, €8, (Hurlbert 1969) we;e used to evaluate the

o B

extent of: mutual ise of plots by horses and each other

hérbivore. To t he exte;t that pellet groups and wlnter sign
are’reliable indicators of spatial distrlbutlon, c01nc1denCe
_1nd1ces provide a measure of how much of the combined area
‘used by two species sustalns mutual use (ile. uhaf proportion
of sites used by either species a or b are. used by both),
association indices indicate the degree of overlap (ie.. what
propoagion',of sites- used by a are hsed by b, and vice-
versa), and C8 valoes provide a. frequehcy indepepdent
" measure of association. Coincidence and association indices

vary from zero, representing no association, to = one,

representing perfect overlap. A C8 value of zero indicates

~,

that two species\are associated as expected by chance; C38

'

varies from -1 to +1.
Horse, cattle and elk diets representing various
periods were compared using “Kulcyznski's similarity -index

(Oosting\ 1956) which indicated what percentage of a pair of

diets was iden 1, and Spearman's rank order correlation

." 1975) which indicated to what degree

2

spec1es .were chosen in{ the same or opposite orders by a- pair

coefficient (Nie et

. of herbivores;l,One for ~both of these procedures have been

used in previoys studies of feral horse diets in relation td



those of other ungulates {(Hubbard and Hansen 1976, Hansen
and> Clark 1977, Hansen et al.*1977, Olson and Hansen 19717)

and thus provide a standard means of comparison.
\ ]

o

7.3 HorseEDeer Relationships

Both mule déer and white-tailed deer were found within
the study. area,. but ' mule deer were probably about three
times more abundant as indicated by number of observafions
(46/62) and total nu&bers seen (89/118) during %976. The
éentre of apundance of the white~tailed deer éopulation vas
east  of thé tvo areas'used for quaniitative.assessment of
habitat ﬁtilizatioﬁ and it is likely that only a very low
proportion of deer ;ign in the macroplots was attributable
.to this species. The follouigg discussion therefore refers

primarily to mule deer,

On a multi-season basis horses‘and deer_éhared“someuhat
» less than half of their combined range within -the two areds.
However, horses were more ubiquitous in their distribution
and océupied in the order of 85% of the sites usea by deer
.Tuhi}e deer used onlfi abdut 55% of thé sitesvsustaining
horgefuse (figure 7.1). Deef exhibited a degree of"habitat
selectivity, pellet groups bein§ found in more plots than
exbectedvin dry pine yoéds and in leés élots' than expected
411 mixéd shrub. meadows (Téble 7.1)« In contgast, dry pine
woods supported a relatiyely low ievel of horse activity

while wutilization of, mixed shrub meadows was relatively




Figere 7.1 Dingrannnatic representation of spatial
cverlan of faral horses with native ungulates and
cattle. Circlos are drawn to scale hased on fre-
quency of vecurrence of sign or fecal groups'in

~macroplots e mvined ducing Janvary - Mareh and
July - Aucust, 19/6. Proportion of plots réceiving
mutual vae Teateulated as association and coinei-
denea (C1) indicss) are rapresented by cross-hatched
arens. Lach €8 vaive provides a frequaney inde-
pendent nizasare of association which was evalu-
ated by chisquare {probability of obtaining
agrertor X2 value given as: *0.05 7> p 25 0.01;
TO0T 0 p e 0.005; X *p =2 0.005).
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Horses and Deer: {An Seasons

AN | 148"

Winter

= ) r
g' _ 8"1“13 Ci=0.20
g~ Cg= 0.34**}
Horses and Moose: All Seasons
Ct=045 Cl = 0.21
Cg=10.33 Cg= 0.32**
(]
Winter
Cl =10.12
Cg=0.77%**
Hbrses and Cattle: All Seasdns (H) - Summer (C) Spring (H) - Summer (C)

Cl=0.33
C8: 0.41

Fresh (H) - Fresh (C)
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ﬁavéilabiliif‘ of succulent green forage in the dry grassland

PRI

1H10

high, as judyged by,pellet group density.
f AN ‘
These measures of spdtiditoverlap and habitat selection
e .

#re limited since they take no account of the temporal
dimension; e.g.; a site used by deer 1in winter - might well be
uséd by horses during some other period of the. year.
However, sohé indication of mutual use of habitat during the
criticdl late winter period is provided by data gatheied
during . January-March, 1976, D;ring“ this time there was a
highly signifﬁ%ant lack of association befween the éwo‘
species, 'horse sign occurfing on only 25% bf %i@es used by
deer. Deer sign occufred on plots in white spruce woods much
M6re frequeﬁtly than expected, and on 'dry grasslands and
dwarf birch meadows much lesé frequently than expected,
¢ontrasting éﬁg¥fl§ with dthe pattern of winter habitat

>

selection by horses wherein white spruce woods were avoided

o :
and dry grassland and dwarf birch "meadows were among the

preferred habitats.

. !
_Although deer remained  in forested areas and avoided

open habitats during winter they'began to use the latter
with the ‘initiation  of 'spring greenup. The number of deer

sightings increased sharply_ during -April and " May (Figure
- N . N > :

7.2):‘/Q($r“ half of these involved animals gctively grazing

on south-facing grassy slopes or along road

)

edges. This
L

. : ‘ : 5k
o ch@gge; in habitat use behaviour was exhibited by both mule
IR

i

'ildegffandgyhiteftailed deer, and was clearly related to the

b

bota, e

0
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‘indicate that. very little similarity would be expected. In

and_disturbed habitat fypesh On four occasions during Aéril

and May, 1976, herds of mule deer and horses were observed

feeding on the (grassy sldpes above Deer Creek Flats within
150 m of each other, but no interactions were observed. Deer
yeré less frequently observed during summer, fall and early

winter, but limit&d observations indicated ' that meadows

continued to bé’used‘as feeding areas at least into August.

Dietary - overlap of horses ,and mnmule deer

determined during this study, but reports from othejg

three studies. conducted in Colorado annual diet similarity

ranged from one to 11%, and was usually less than 5%
(Hubbard and Hansen 1976, Hansen'and Clark 1977, Hansen et
al. 1977). No comparative studies of thé diets of white-

tailed deer and horses have been reported.

7.4 Horse-Moose Relationships

On a multi-season basis these two species shared about
half of +heir combined range, but due to a more catholic
distribution“horges infringed more onto sites used by‘ moose
than did _ﬁgése onto sites utilized by horses (Figure 7.1).’
Moose peliet’groups occurred on more pléts than exbected -in
dwarft bir;h thickets and mixed shrub meadows, both also

p%eferred horse habitats (Table 7.1).

.
»-

- When considered on a seasonal basis, however, there 1is

less evidence fo: spatial and habitat use overlap. During

Y
U



and evidence of horse use was found on only - 2&#

used by moose. There was a highly significﬁ

association between the two species during this period,, and
' ) . .
although moose preferred mixed shrub meadows, dwarf birch

thickets and willow thickets - habitats also frequented by

o

horses - observations suggest separation 'bf the tu@4Spepies

on the basis of food selection. Moose were most com@bﬁly

o

observed- in January and February (Figure 7.2) when they

. * - :
browsed during morning in extensive rolling neadows.
Although nmeadow areas‘also were utilized for winter feeding
: ' 4

by horses, different foods were chosen. The lack of direct
N .

"evidence of browsing by horses was confirmed by fegal

]

fragments analysis, sedges and grasses proving to be the
most important dietary constituents. An observation on 12
February, 1976, of'an adult hoose and five horses feeding

within 25 m -of each other in a mixéd shrub meadow = the

moose on shrubs protruding above the  snow and the horses

pawing fot sedges and gdgrasses - serves to illustrate the
[ . . - - . . -
“acological separation of these two species during winter
even in shared habitats. -

'Y

'The paucityfof.ﬁobse sightings in spring was in direct
contrast to the increased use of open haﬁitétﬁ% by  horses
- - & . i

during April-June. Limited obse:vati&n% suggested a %ﬁxed

diet during this time - moose were observed feeding on new

'leayes and_ shmois ‘of willow .in mixed shrub meadows (two

sightinés) and on sedges in a sedge meadow bordering a  lake

-~

X

ant lack ‘of
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gone» sighting).rtﬁ%}%xtent,of die# similarity between doose
and horses during Séring is unkdown, but the - superabundance
of food in mutually used habita%s during this period,.and
continuing into summer, suggests that competition for this
resource was unlikeiy.

.

"Moose rely primarily on brbwse throughout the year
although grasses occur in ‘the sprddg and summer diet
(Banfiéld 1974). No comparative studies of horse and moose
diets have been reported, but Storrar et »al. (1977) found
significanf ecdlogical separation of the two species in
central British Columbia and believed that ,this was ‘“due
primarily to differing food habits. ,

)

7.5 Horse-Flk Relatlonships

) .

JAmOng the four species of wilad ungulateé_océurring,on
the study area, elk had the narrowest distribution. During
1976, sightings were céntred glmost entirely around £h§ Deer
Creek - dBear Creek area, where herds of from}one to tyenty
animals jére seen between Febrdary and June; In 1975 aniﬁdls
were seen around Deer Creek Flats until the end. of July, but
their‘moveménts later id the summer,and into the fall were
not determined during eitﬁ;r year. No ;ature bulls weré'séen

but cast antlers were found at two locations.

\

Horses wused in the order of 90% of the sites occupied
by. elk, whereas 'elk utilized only‘about 5% of those used by

horses (Figure 7.1) reflecting the broader distribution and

¥
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!

_’f@reﬂter ﬁuﬁbers of the iatter within the study ‘area. A
k&klmllar.51tuatlon occurred in winter when there was a highly
51gn1flcadt a55001at10n betueen the two spec1es. Durlng this
tlme‘;elk exhlblted a preference for dry grasgland habitat,
as shown PX a hlgher than expected freguency of sign (Table
7.1 and‘ by -o;eervational data. mlne sight'ings of elk
invdlving sohe 84 animals were made 'dhring February' and
Maréh, 1976, all but two of these of herds feeding on south-
facing’ geassland slopes in the Bear Creek and Deer Creek
areas. Horsé% were 6bserved feeding on the same 'slopes at.
gﬁis time (52 sightings, January-Marchj. Evidence of mutual
use of winter habitat!aISQ‘uas found in. two smallv muskegs
‘(both"classifeed as dwarf birch meadow) east of Bear Creek,
where it appeared that elk had followed horses lnto the area
and fed in the same feeding craters. Due to the paucity of
elk 51gn in the study area as a whole it was not p0551ble *o

1 -

determine the‘ extent of ﬁ%hls relatlonshlp, or whether it
, 5% <

represen+ed commensallsm or competltlon. Winter dlets of the .

2

tuo»spec1es Were moderately similar ¢(Tables 7.2, T<a3)

Flymus innovatus, Féstuca spp. and Carex spp. were important
shared ‘constituents. Both coniferous and deciduous browvse

were important in e¥k‘diets but were little used by horses
Steep south-facing slopes above Deer Creek " Flats
..continued to be used by elk dﬁ;ing April-June, nine of ten-
observations involving actively grazing animals. Feeding
oG :
‘occurred in both dry grassland and poplar ‘'woods habitats,

both‘also used by horses; on three occasions elk and horses
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. Table 7.3 Pe centagé Similarities and Rank Correlations of
Seasonal Herbivore Diets, Red Deer River Area, 1976.

(
Spearman's

R

Diets, % Similarity RHO - p!
HWIN and EWIN 51 40,38 0.0
HSPR and ESPR 28 0.3 0.039
HSPR and CSUM Y S  40.57 0.001
HSUM and CSUM . 67 +0.57  0.001
.

ftwoqta{led test AT

* . X },‘1;‘ g

s

,:", W(‘ v e }:
7 HWIN, EWIN = Jan-Mar ' ‘
- F HSPR, ESPRJ=fMay—Juﬂ

HSUM ngy-Sept‘\

CSUM = late June - early October
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were  observed grazing within 200 m of each other but ﬁ&‘
intefactions occurred, and on 16 May, 1976, two 1elk wgre
seen feeding at the same location utilized by 10 hérseS"
earlier in the afternoon. Although diet similarity of the:
two species appeared to decline in spring as compared to

winter, forages still tended to be selected 1in the sane

continuing to be major shared constituents.

In the Red Deseft in Wfoming, horse diets overlapped
with those of elk by 52% in winter, 26% in spring, fa%nin
suﬁme; and 70% .ih fall (blsen and Hansen 19{7). This
compdres with figuf?s,of 51% and 28% for winter and spring
respectively on - the \ﬁed beer River ”’study area. In
northwestern Coldrado,. dietary overlaé bfjthe two sgeciés
éveraégd 42% on an annual basis (Hansen and Clark 1977).

-

7.6 Horse-Cattle Relationships

*

Horses and cattle shared about dﬁe third ‘of. their’
combined range (Figuré 7.1) bﬁt cattle used the area for
only'four months during summer while horses were. éresenf
yeaf%round{ Horsés nused iﬁ spring nearly 40% of the sites
utilized by cows later in £he year, but there appeared to be
little overlapg@priné the time vuhen ‘cows wWere actually
pfeseﬁt, the coindidenée and association indiceé béing'lqy
énd the C8 value w=megative ~(although  not statisticaliy

significant) when only fresh feces were considered in their



(94

calculation,

Caftie utilized the dwarf birch thicket, yillow thickef
and‘ dry grassland habitat types more frequéntly ~ than
expected, and the alder thicket type less frequently than
~expected from their availabilaty within the study area

(Téble, 7.1). Ali habitats except dwarf birch meadgw vere
used to some extent, plots-in dry grassland, dwarf birch
‘thicket, and disturbed areas coﬁ%aining the highesf mean
: pumbers-of totéi cattle fecal grbups. The general pattern’of
avgidance of the véttestvhabitats and'Concéntration on .dry,
open ° sites, including roadsides, was confirmed by

observations of cattle herds during_1915 and 1976.

Horse and‘cattle diets dufing the period of cattle
occupancy in A1976 ‘Wwere neafly‘?O%‘identicai (Table 7.3).
Fescues and;sedges_together constituted over 50% of the
hor;e ‘diet gnd nearly 70% of the caFtle diet duripg this
time; the two species differed chiefly in that horses ate
more Elymus (fable 7.2), indicating a gre?ter' usé of
forested habitats. Hovever, as already noted, opén habitats-
chiefiy‘mixed shrdbOMeédous - appeared to supply pbst_of the

forage utilized by“horsgs throughout the summer. P

In order to determine whether horses ate preferred

©

cattle foods in spring, prior to arrival of cattle on the
study area, comparisons were made between the May-Jhne, diet
of horses and -the late June-early October diet of cattle,

This ‘pair of diets was nearly 65% - ‘identical although +the

|
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order of the two most. impoftant forages was reversed -
sedges being most important in the horse diet and fescues

being most heavily utilized by cattle.

Catt;e diets have been found to be.ve;y similar to
those of feral horseé throughout much of their combined
range. Hubbard and Hansén'(1976):reported dietafy_overlaps
of 71, 75 and 59% in three vegetation zones in the Piceance
Basin' of Coioradg. In two other Colorado bésedvstud%sﬁﬁ_j
avérage horseéahd cattle diets were 78% and 77% identféal
(Hansen - énd clark 1977, Hansen etval. 1977) . A comparable
figure frém this study, comparing cattle ‘diets to the
average anhual horse diet, would be 65%. In cold desert
hébitat in Wyoming, horse and cattle diets o;erlapped 61% in

.hsummer, 69% in fall, 21% in winter and 28% in spring, for an

annual mean of 45%. (Olsen and Hansen 1977).

‘7.7 Effects of combined Range Use

Evidence of intefspecific competition between"hbrses
and .other uhgulages was soﬁght from'{hé éondition of their
range as well as from their habitat use behaviour. Range
surveys were carried qutlAduring: mid-OCtOber, -1976,‘ to
examine the range 'aftérf summer'vlongi use by’ cattle and
horses, and less inténsiVelj in éarly June, 1977, to
determine if the range was over-used by horses in ;pring,

prior to the arrival of cattle onto the study area.

Annual late - summer inspections carried out by AFS
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personnel indicated that over the three allotments covering

the study area range condition has been generally fair to

good, with a stationary range trend. Current use since 1969

generally has been considered satisfactory, wi*h only small
areas of poor con@ition range associated with !overérazing
(AFS _ Range Inspection Reports; ‘1969-76).““E¢p10ying a
somewhat different system, and including thicket and wetiand

habitats, I found:that 75% of the area examined was used at

a safe or lower level, most of the remaining 25% receiving

heavy utilization (Tablew7a4). This pattern varied accofding

)to habitat type, dry grassland clearly reéeiving the

heaviest use and dwarf birch meadows the lightest, although

grazing océu:reﬁ in all habitats to some extent.

Within dwarf birch meadows, f'safe' and ‘heavy' use
areas tended to be associéted with isolated,’largely shrub-
free patches where'previous grazing had.removed the litter,
resﬁlting in an open grdwth' of sedges on a moss base.
Grazing in sedgé meadows was associated with similar

conditions, and tended to occur on sites which had driediout

over the summer. Exteunsive wet orfsaturated stands of either

habitat were not utilized. Heavy grazing, of mixed shrub
neadows often occurred adjacent to sStreams; small areas of

severe use -were found within this habitat in low spots or

where groundwater flow surfaced, several of these sites

apparently being utilized as mineral licks. Most grazing in

 the above three habitats was attributable to horses,

although cattle also made some use of the mixed shrub meadow

-
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type.

The generally limited extent of ua}llzatlon of wet and .

Tn

i
grasslands, dwarf birch thickets and willow thick é%’&éhﬁyﬁ

]
preferred cattle habitats - ghich together gkgijved the

mesic blteb is in ‘direct contrast to ﬂﬁéhﬂ J“Q ,g »for dry ‘g

heaviest grazing use. At thé end of the 1976 grazing season
noarly half of the dry grasslandg were overgrazed and nearly
all had received some degree of use.ﬁ Although re31dual,
biomass was not measured, stuhble heiéhts (usually less than

5 cm) indicated that forage‘available on these areas over

wvinter had been severely reduced. This was also true to a

"lesser extent for the closely associated dwarf birch thicket

types.

since horses also made extensive use of dry grasslands

]

'thrOUghoutathe year potential for interspecific' competitiod

was probably . highest within this habitat. The Deer Creek

Flats area, which was used by at least five’herds of horse50 

"and up to 12 elk during winter and spring, by several mule

deer in spring and‘by approximately 50 cattle during summer
1976 serves as a case in point. By fall, over 60% of non-
forested hébitat was overgrazed while 'only ‘about 5% was
hngrazed or 1lightly grazed. Héavy use was ooncéntrétod in
the dfy\grassland and dwarf birch thickét types. South-
facing dgrassy h11151des were overgrazed on the lower and

midslopeé and were safely or 1lightly used only on the

highest and steepest sites; all dwarf birch thickets and
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grasslands yon the extensive flats associated with this atrea
B 4
were 'sﬁbj'r ted to heavy utilization. Previcus observations
1ndlcated tbe following general pattern. sSince cattle graze
'\
"p.tha?prlmary period of herbaceous growth, the

amoun* of

~remaining for over-wintering herblvoreb is
dependent 1ardéﬁ? on the degree of use by ‘this SpeCLES.
Cooversely, as a result of heavy utilization by cattle there
1s little litter to impede forage. grqw+h during spring aad
?S?%%QE is rapid, “resulting in use of prev1ou§§y grazed
eitee as spring range by horses, elk and deer. Forage growth
during this period is rapid, hgkever, and it dis unlikely
that horses,r the major user, could serlously impede the
access of elk or deer, or subsequentLy of cattle, to this
resource, Alt hough it is recognized that early-season
graz;;g is de%rimértal to subsequent foragé“prodpction
(Heady 1975, Stoddart et al.e 1975), and could thus‘limit the
amount of forage available to cattle, this pffect was not

measured during the study. When examined intensively 1in
. o #Q .

early June, 1977, just prior to initiation of the next
cattle-grazing season,:utlllzatlon of new growth at Deer

9

Creek was rated as none'to\very light over 95% of the area.

While.tepriﬁé dﬁazing by aorses on dry grasslands
appeared to be moderate (althodgp .variable ’gromA area- to
area, and apparentiy from year to'yearf, limited areas of
other habltats were hearlly used. Grazed 51tes found during

the June, 1977‘_survey were generally located around the

» peripheries of salt' licks (both mnatural and rart1f1c1a;),

A

<
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as in hummocky ateas or

W
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&”\
3 o e
along stream courses, and on flat saturated areas which

)

© provided support sufficient te bear the Qeight of a horse. .

They were 51m11ar in ‘that morlbund materlal was lacking and

——

“‘forage (prlmarlly carex §pp.) growth was open to sparse and

r

. therefore’ presumably' highly acce551ble.=v3tubple height

Qaried doﬁnuardﬂfroh'one dm to grubbed. Although the ‘total
extent. 5 grazed‘ areas wae small (Iess than’S% of non-
foreSted ﬁabiret),.deSQruction of forage through g§521ng ‘and
trampling reached severe leVelejon some sites. ‘Damage was -

o

partlcularly evident ecnwet sites lacking a moss base, such
il flét}yggard rables adﬁaeen to

: : ¢ » e
'streams. Prlorn’obServations indicated” that many of these -
. . ) ? "

. i
1 5,

Qareés are used year/after year, and that some of the_ damage

.

is exacerb ted by ca le later in the sea;én, particularly

due to¢tramp11qg along~acces§ﬂroutes to water.

s

As yet _there. is . little thntitative information

R . ) u ) v } " . ~ s .
available on the»impact of hprses on vegetation in preferred
habltats in other areas, or on effects of mﬁltlospec1es

g t

gra21ng on- range condltlon. Obseryatlons reported to date

. L4
indicate a great deal of wvariation from area to area,

*depending on stocking level and range type.lﬂprses on Sabla.

Island, for exanmple, maintained the veget&tion in “an
J . . -
arrested sucéessionA v ofp marram grass (Ammophlla

breviligu;egg), but posed llttle threat to tge'stabllltylof
the sand dune’ complex cheracterlz;ng the: island (Helqh
15]3). 'Free-ranging horses ”sfudied in' southern New &exico
dia not appeér to ﬁehdestroying the range plants or ﬁchsingf

t

'
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range deterioration (Hansen 1976), and although wild horses,
cattle and mwmule deer were present for all or part of the

year in each of three vegetation zones studied in Colorado-

combined "~ was not excessive gHubbard and Hansen 1976). In
some a: Afjthe western United States, however, the feral
horse popuké}ion has ‘reportedly grown beyond, ‘carrying

Capacity, and destruction of elk and blghorn sheep ranae

"have been cited (Anon. 1976).-In’%ortﬁeastern California and’

northwestern Nevada a downward trend in vegetation cover and
some lbocal erosion have been attributed to combined wuse by
feral horses, burros, deer, antelope and cattle (Reavely

1974) . .
7.8 General‘Discussioﬁ . : ' o T
As noted above, a primarily descriptive approach was

adopted in thi% study toward determination of. spatial,

\\‘1 .

,habltat use and *dietary relatlonshlps of feral horses with

coexisting herblvores. It 1is recognized that 'when yiewed

superflclally 1ndlcatlons of spatial- overlap may be taken as

o

evidence elther “for or agalnst competltloh (Sale 1974,,

Hudson ‘et al. 1976). As yell, 51m11ar patterns of hab1tat{

use and similar fo@d aﬁﬁ%gf‘an-@OES‘né%essarlly 1m§ly

'ompetitive' 'relatlonshlps, as vsucﬁ' overlap may be
funqtlonally synerglstlc, at least in some grazing systems
(Bell 1971) . ‘Clearly, a purely descrlptlve approach based on

only one- oOr two parapeters -may lead to ambiguity and

difficulties in interpretation. The 1ikelihood of serious

~
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miSinterpretation is remote, however, when the use of food
. : w v L ‘ .
e . --and space, range condition and the behaviour and physical

RN

condition of the animals are considéred together rather than

in isolation (Wilkinson et al. 1976). In the present study,

evidence of competitign was sought from the condition of the

range and from behavioural _interaétions, interpreted in

¢ light of knowledge of -spatial and dietary relatibnships.

.

Association and coincidence indices calculated fron

plot data T aled the basic spatial relationships between
e ragg : v

<feral horsesh and other wungulates. Perhaps the most

interesting finding wasntﬁé"high frequency. of océutrende of

multi-season horse pellet groups as compared to those of

other species. This may indicate a broad niche and ‘non-

o specialist! strategy of habitat occupatipon by horses,

although it has been shown that their seasonal: istribution
P . : ) W £

was decidedly non-random. Diagrammatic

spatial relations shovwed that, on- ‘ i-Geason’ basis,
horses ovérlapped alﬁqst completely -onto .the aréaé?used by

P—

all other species., However, consideration of seasonal

distribution indicated that much of this overlap was non- »

5 g
contemporaneous.
L

C8 vaiﬁg% provided a measure of "the tendency of two
spe&les-to occur tégether more (or léss)_gfteﬁ than expected
by Chance™ (Hurlbert 1969). In ,plant..comnunities this

lcoefficient is‘little influenced‘by'coﬁpetitibn unless it is
se;ere, since the calculation is based on preseﬂce-abSence

/s s
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"data and one species must be completely eliminated from the
plot or quadrat before C8 is affected (Hurlbert ?969) . The
extent to which this holds in highly mobile large herbivore
communities is unknown, but certainly bresence/absence aata

A}

obtained from large plots (as used in this study) would be

expected to be less influenced by competition than would

abundance data. significant lack of association between two
- : T

species, as meaSured by G8, may therefore reflect differing

‘ecological distributions of species pairs. Evidence for

different habitat preferences. based on presence-~absence data

may be a,fur£her indication of. spatial  separation. Thus,
from spatial and habitat relationships, there appeared to be

significant eEological separation of feral horces and deer,
"‘and feral horses and moose, during winter. Conversely, feral

ho:ses and elk wege ignificantly positively issociated

iy

- during this,period, and preferred some of the same habitats.

Non-significant C8 values, as occurréd in the remainder ot

" spatial relationships, are indi&at
nor separation. i \\\\;\\#jfﬂ

Strongly expressgd ebmgetitive interference, 1in which
o :

Meither of gssbciation
O _

¥

L}

case one ‘species might be actively prevanted from using an

area by another, would alter the_interpretaiion of spatial

separation.. Behavioural observations provided ' little
evidence for competition through interference ' in " this
grazing systenm, however, the only observed incident

involving a émall herd of ,hotses apparently blocking the

access of four cow elk to a salk lick in mid-June. cattle,
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mule deer, elk and moose were observed feeding in pfoximity

'to feral horses without interaction. <

w

Exploxtation, or depletion of the food resource bx one
species, also would be expected to affect%aﬁd be affected by
spatial relationships.\SinCe their diét consisted almost
entirely - of Iherbaceous.'material feral hofseéNwould‘nof be

expected to exploit the food resource of browsing

, at least not under conditions similar to those

herbivorw
prevailing)at the time of the study, however. Diétary
similaritie._aﬁd spatial erflap indicated the potential for
forage“comp:tition between feral horses and elk and feral
horses and cat le; bu£ graiing relationships were complex,
The ability of“:lk tb‘subsist on a browse diet (see Kufeld
1973) nakes the im

a

feral horses for foo\

urtanqgl>of“ﬁpotentia; competition with

difficult to determine;.Springi.}ﬁziﬁg
by horses didizv
season by cattiE ? Rut ¢§&mon; ui%; ;;gég‘n(pximarily dry
grasslands, with. ‘dattle tbeih;iwéﬁéﬁ éajor users) were
{

. - o B ' ) < L ‘.ﬁ_ﬂ N T .
overgrazed by autumn. The use of theé%' ganges by ~several
, . . R T
species in spring illustrated a fee@back effect of p?evious

h Ll . & ‘a. .
&J

grazing resulting in increased availability bf“‘succufent
forage early in.the nextvgrowing season. Conversely, large
areas of 'meadow habitat -of apparently 'similar species

composition were ungrazed thrdughout the year.

. e : \ Q| . . ~ N
Detailed studies  of multi-species grazing assemblages

have shown that selection of different plant parts by two or

. % . . N
r.o, °

L

d%pléfe‘»rapges preferred later in the -

.%ﬁ
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mora herblvores hav1ng superficially 51mllar food habits may

beipvmechanism of ecological separation (Bell 1971). In the

present study, there was some evidence that during winter

deer and elk fed on plant stubble remaining in craters made

by horseé, but_this was relatad more to snow cover than to
nalectinn of plant parts Egg'gg. Difféfential use of the
samevpiant was not otherwise considere@ iﬁ?ortant in gﬁgzing

relationships, with the possible exception‘of the *feedback’

effect described above.

bn
Heavy grazing is generally recognized as being

deleterious to range productivity, partxcularly if -it occurs

during critical parts of the growing %erlod (Heady 1975,

“stoddart et als 1975). Grazing by elk and/or horses has

N - . . v s Y <Ry
altered = species composition in _wcontlguous : noun;y-gf‘-m~

Y

grasslands (Stringer 1972}. Although the'preSent stud“‘
: & » . ) . b

productivity or species composition,

dry;grassland'habitat, indicating histoW f§ change. Whetherb

v

o FUES 2 8
thlS was du ‘1mar11y to gra21ng by horses or by cattle (or

more llkely Oth) is. unknown. Also, the stability of the

gra21ng pattern (ie. the perlod over whlch certain areas are

%heavily grazed, uhlle others remain ungraZed) qdﬁiﬁ”not be ”5

.determined from the~information available.' Thls “Would be.

efpected to be strongly affected by factorsﬁgnch as location

of attificial salt 1licks, alterations in cattle distribution

'\c,Q

' through 1ncreased magggement, and removal of litter by fire,
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SUMMARY

Domestic horses were first brought into Alberta ih the
early 1700s. Feral horse pop&%ﬂ%ions’ de}ivingF from
- \

subsequent introductions were added to by escaped or

i
unmanaged domestic horses until falrly recently.

Attempts at management of feral horse popylations began

in the mid-1950s. Over 2000 horses were removed under
permit'from the Porest Reserve between 1962 and 1972.
As of wearly 1977 there were an estimated 900 feral

horses in Alberta with a centre of abundance in the

v

central  foothills area. In ‘additfion there were

approximately 900° free-ranging horses owned by naEives,

Metis, guides or outfitters. \ 3

Information on social organization, food hablts,

habitat utilization and - telati%nships wlth other

»

,ungulates was obtalned durlng a study of a fetal horse

populatlon in the foothllls west of Sundre,\ 1berta,

durlng Juaﬁyg975 to June 1977 - &F'
’ e

A total of 206 horses’were 1dentified.onh the 26G> km2

study area during 1976,_thé period of most intensive

study. o

The horses were organlzed into permanent harem groups
NN =

ﬂominated_ by a 'mature stalllOn and’ consastlng of a

variable number of adult mares and immature anlmals.

Mean gJroup size was " 7.7. during June, 1976. Excess

‘stéllions formed-bachelor groups.

Both harem and bachelor grolips remained within . home

./ \

A

AY

W
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Y - .

_-Eapges of less than 15 km2 throughout 1976. Home ranges
» L Pppeared to ren%in stable from year to year.

Bsc o
8. Home ‘anges of different groups overlapped considerably

and there was no ev1dence of terrltorlallty.
9. Spatlal relatlonshlps ,among herds were maintained by

displays and inter;ctions betveen dominant stallions
and ~involved a minimum of fighting. Scent-marking'uitg

tat

urlne and feces alsoﬁappeared to play a role in spatial
felationships} | | |
10. - Domlnant stallions played a major role in keepln\kthelrc
&, harenms 1ntact, although there also may have been ‘some
/ - ﬁ? intragroup bonding. ;ermanent changes ln harem?group
Iu: ‘structure involved primarily Fmmatwfe animals ofi both
v}%@?W. ' 'Sexes; ) |
| 11. FSolltar)g,gl3 ba@&elo; males "posed the greatestbthreat to
‘;s hareméstablllty. Attempts by bachelors to ‘begin: theit
own harems often vere unsuccessful. )
12. All but one .of 37 foals observed-duging 197& were born
betveen early Ap;il and late June. Thﬁb "was also fthe
perlod durlng which stalllons tended mares. . ‘
13.  The populatlon of 206 horses ‘described durlng 1976 was
? Q comprised of 52.9% adults,~]2.1% two year olds,‘ 17.0%
| g yearlings';nd 18.0% foals.

"14. The horses, were well-adapted; to 'feea;ng‘during the

weriod of snow cover, digging craters to uncover'forag%

plants andl utilizing areas of reduced snow depth."

1%. About three—quarters ,of daylight homrs wvere cspent

e
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foraging during.boﬁh winter (January-March) and spring
1April-June).iFeeding tine appeared to decrease during
Summer.

16.ﬂ Quantities of soil were ingested at both‘ natnral
mineral licks and cattle salt licks throughout the
year, with a peak in spring.

17. Grasses, sedges and rushes ‘together constituted the
bulk of the diet throughout the year, never occurring
at_ a level of less than 83% duriné any one month. Hairy

y

wilid rye (Elymus ipnovatus) constituted on average over

25% of the monthly diet. Forbs did not exCeed a level
of 3% during any one month. Pine and spruce' needles
foundb in the feces here con51dered)to be aCCLdentally
1ngested as lltter durlng the period of. sSnow cover.

18. . Diet quallty was é;ghly varlable seasonally, with a

peak in June and>a Iom in January.

J\v\;s,: PJY- # ]m'“

9. Hahltats in” the Study ‘area ‘were classified into 17

categories on the bﬁ@&% of plant speC1es composition

by

and .structure. Foodg ants occurred 1n ‘greater variety

. and abundance in méaaév and shrubland  as compared to

', o -
forested mabitat.types. ‘ ' S R :
/f“\\\\ N ' | s ' “
20. “Some use was @ade\ of"nearly all habitats, although

J

quantitative analysés geéted preferential use of

neadow‘ and shrublaﬁdeas compared to forested habltats

,(L

on a yeat long basis. ‘
21.* Both forested and non- forested habltats were -important
during #inter. Wi}h. the ‘onset of gr\ﬁnup in, sprlng

’

S
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23,

24,

250\

26.

27,

were Festuca spp. and Elxmus 1nnovatus.
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there was‘e distinct shift to meadow and shrubland
habitats. Forested habitats increased in importance
again during sumﬁer, and fall-early winter.

Habitat utilization appeareé to be affected primerily

by , forage availability, with other factors being of

secondary importance.

oi a year-long basis horses and deer - shared an

estimated 48%, horses and moose 45% and horses and elk
« g .

12% of their combined range. Figures for winter

'disttibution were 20%} 21% and 12%. Horses were more

ubiquitous'in their distribution on both a‘multi?season

‘basis and A%flng winter than any other ungulate.

N

‘Horse pellet groups :epresentlng year-round . deposition

vere ofound on 91% of . plots also containing cattle*
pellet groups. However, horses used in spring omnly 39%
of areas used by cattle in summer, Ddring summer horses

used only 2% of plots concurrently used by cattle.

Horse and elk diets were 51% identical dqllng winter -

and 28% 1dent1cal during sprﬁpg. Major shared forages

".

e s et P2 Pt _._—-_—_.__...

Horse diets 'in spfing were 64% identical to those

\

'chosen b Caﬁgle in summer. Horse summer and cattle

summer dlets wage 67% 1dent1cal. Festuca spP. and carex -

e e e = - -

E}

sgg. were major shared forages.

ﬂA range ,survey carrled out during mid- -october, 1976

showed that 75% of meadou and shrubland habitat was

X
used at a 'safe' or lover lJevel as a result of combined

-~
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28.

29.
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cattle and  horse grazing; Mos* of the remainingA25$
received theavy' utilization; i.e. between 66 and 80%
of available hersagef had been removed. Dry'grassland
areas received the heaviest use.

Examigation of a traditional cattle range iﬁ early
Jupe, 1977, showed that forage utiiization by feral
horses was 'none' to 'very light! ({351f‘ over 95% of
the area. o

Spring grazing by feral horses was concentrated around

salt licks, along stream courses and on flat saturated

areas. An estimated 5% of non-forested habitat showed
evidence of spring grazing by horses. Destruction of

forage through grazing and ttamplinq reached severe

‘levels on'ra limited number of sites; this damage was

exacerbated during subsequent grazing and trampling by

‘cattle. ) ) “y

i , o

v ’?;

u}
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Field Methodology

Field methodology wutilized in gathering data tor
- development of a habitat «classification is summarized in
section 6.21. In summary, 152 stands of vegetation were
- ‘
sampled; data records consisted of canopy cover values of
all vascular plant species and of mosses and lichens within
15 ﬁ diameter circular ploﬁs. A preliminary habitat
classification was used in the field and later tested and
réfined by numerical analysis of the original data.

*

Data Analysis

Cluster a£alysis and principal components analysis
techniques wegé applied to the data wusing the CLUSTAN IC
cluster analysis package (Wishart 1875) . *Principal
Components Analysis as implemented in this program was
limited to 80 variables' tin this case species{. Although
;luster analysis could accept up to 200 species, use of this
number on the largé stand population (152) wouid have been
prothitiéely expensive, For thesenreasoﬁs the population

—~was subsetted and the number of variables was reduced.

As a first step 1in the anélysis five stands
representing cut-over sites were removed from the pbpulation
and fheir species composition was-tabulated by hand. The
remaining pdpulatidA was divided into 73 stands represéntingw
herbaceous andugcrub communities and 74 stands representing

\ o .
foré!t and open woodland communities. The number of species



1490

used for the ahalysis  was ‘thnn reduced to 5% tor  the
herbaceous / scrub group dn‘d 53 for the forest / woodland
group (Table 1). Species were chosen on the bhasis ot high
cénstancy within previously delineated communities
(HacKenzie‘- srieve 1970) or within tentative habitat types
(1975 .vegetation plot  data) to represent the herbaceovus,

dwar £ shrub, shrub, tree sapling! and tree strata. Simildr\

criteria for reducing variables used in vegetation analysis

have been reported by Franklin et al. (197C) and Ohmann ét
¥

al. (1973). '

Separate but parallel analyses were run on.the two“data
sets, Prior to analysis the Specieé - coverage values were.
converted to cover—abundaﬁce indices using a modified Braun-
Blanguet scale (Table 2). These were used. as real nuﬁberé
(ie. 5.0, 4.0 etc.) in the calculation oé squared Fuclidean
distance between each possible pair of stands for input into.
distance matrices. Hierércﬂical cluster ahalyses“\usre theﬂ
performed wusing Ward's method of the least increase in the
error sum of squares'and dendrograms were plotfed (Figures
1,2). Examination of the dendrograms indicated the levels at
which the number of groups-produced ﬁadé the most sense on
an intuitive basis. This was determined by_working down from
the top of each dendrogram and guccessively examining
photographic slides of stands assidned to the subgroups.

o

This ailso provided a visual check against gross

.

1less than 2 cmAdbh.



Table 1, Plan* Species Uoed in Numerical Analysi
Forest/woodland Stands

v HerbaceoussScrub Stands (1)

Abies lasiocarpa?

Picea glaucaz

P.marlana?

Pinus contortaz?
populus balsamifera?
P.treauloijdes?

P.marigdnat?

Pinus fontortalz d
populufb balsaniferatl
P.tremN oides!

Alnus crispa?
Rztula glandulosa?l
Fleajnus commutatatl

Juniperus comaunis?

fotentilla fruticosat

and

S

\//

Ribes ‘hir*ellum / lacustre / oxycanthoides?

Fosa acicularist?
Rubus strigosus?

salix spp.?!

Shepherdia canadensis?

Arctostaphylos uva-ursi?

cornus canedensis?
Ledum groenlandicum?
Linnaea borealis?
Rubus acaulis?

Pubus pubescens?
Vaccinium caespitosum?
V.rembranaceum?
Ve.vitis-idaea?

Achillea millefoliumt2
Agoseris glaucat?
Anetennaria neglectaz?
A.nitida / parviflora?
Arnica cordifolia?

Aster ciliolatus / laevist?

A.conspicuus? —
A.juncifernust /
A.sibiricus?

Campanula rotundilffoliat

s of

(2) .

a4

[

et
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Castilleja miniata®
Cerastium arvenset
Delphinium glaucum? .
~Dodecatheon’ conjugenst’
Pryas drummondiit
Epilobiun angus+tiraliumtz
Pragaria virginianaz
"Galium borealet2
Gentianella amarellat
‘Geranium richardscniiz .
Geum macrophyllumt? '
G.rivalet

G.triflorunt

Heracleum lanatum?
lathyrus ochroleucust?
-Mertensia pvaniculatat2
¥itella nudat2
Parnassia palustrist
,Padicularis groenlandlcal

/ Penstemcn procerus!

Petasites palmatuslz
P.sagittatucst

RPolemonium caeruleum?
Polygonum viviparunmt

Potentilla diversifclia / gqracilist

Pyrola asarifolia=z
Pyrola secundaz
Rumex alpestris?t
Smilacina stellata?
‘
-Stenanthium occidentale2
Streptopus amplexifolius?

T Thalictrum venulosun?

Valeriana septentrionalis!
Vicia anericanat?

Viola rugulosa?

Zizia aptera?

Zygadenus elegans-

Grasses and Grass-likes
Agroryron suhsecundumnm?
A.trachycaulua?l

Rroous ciliatus / ruwacllx:
Calamagrostis canaiensist?
C.inexspansal?

carex spp.?

Danthonia intermeiiat
Degchaugsia caeuf,to:a*
Flymus innovatus?!?2

Festuca rubra?t
F.saximontanat?

F.scabrellat

Juncus balticugt

Fornleria cristatat

Poa pratensis?

Scirpus caespitosust

R4

Stellaria longifolia / longipes!

ust

~
}7\
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Figﬁre 1.

Dendrogram showing classification of 74 forested
stands into clusters based on Ward's method.

The horizontal line indicates the level at which
vegetation associations 'were best defined. Ab-
breviations refer to association names given in
Table 3. ‘
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Figure 2. Dendrogram showing classification of 73 non-
' forested stands into clusters based on Ward's
§ ’ method. . The horizontal_ line indicates the
o level at which vegetation associations were

best defined. Abbreviations refer to associa-

tion names given in Table 3.
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misclassifications. There are no{ statistical tests to
determine the 'optimuam' number of subgroups, the level at
which these are designated depending largely on the purpose

of the classification (West 1966).

Levels designating five and eight subgroups were chosen
for the herbaceous / scrub and forest / wbodland'dendrograms
respectively. Cluster Vcircles' reprgsenting the subgroups
were plotted on a three-dimensionai ordinat@én‘of the ploté
’p;oduced by the principal compqnents :analyéés (Figures 3,
"4). These diagrams illustrate the ‘relationships of the
clusters and the -ind#vidual plots '£o -others in 5 the
pbpulation. The part-optimum classi i&ationg derivea by
Ward's method were optimized using an iterétive relocatién
procedure (RELOCATE, Wishart 1975)'f and zthé resulting
classifications were contrasted with fhen initial ones
thrbugﬂ comparison of the three—dimens;onal ciuster circle

7

diagrams (Figures 3, 4). Since the clusters produced by this

¥

procedure resulted in -only slight modifications of . the
‘originals, the dendrograms produced by Ward's method were

1 “
accepted as working classifications.

. &

EFach of the 13 vegetation associations derived via
cluster analysis'ias gamed‘according to the dominant species
in- the various strata. After the consideration of structural

characteristics 11 of the associations met the criterion of

i

- ready recognition as unique habitats (based on phystognomy

and floristics); one of the remaining associations was split



Figure 3.

o
Three- dlmen51onal ordination of 74 forested

~stands. Circles. corresponding to the clusters

shown in Figure 1 are superimposed. Numbers
correspond to the cluster 'to which each stand
has been assigned on the ordination diagram.

3a. Cluster 1rcle ‘positioning derlved from
procedure HIFRARCHY

3b. Cluster circle p051tlon1ng derlved from
procedure RELOCATE. :
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Figure 4.

i

Three-dimensional ordination of 73 non-forested
stands. Circles corresponding to the clusters

shown in Figure 2 are superimposed. Numbers
correspond to the cluster to which each stand

has been assigred on the ordination diagram. .

4a. Cluster circle positioning derlved from
procodurc HIERARCHY.

4b. Cluster circle pOSlthDlng derived from
procedure RELOCATE.

4
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into two habitats on the basis ot shrub hoith, the other on
the " basis of shrub density. A (1is3turl;.vd habitat type
"(represented by five <cut-over stands) and ﬁ 'torpsted
watercourse habitat type (not rapf@senf@d,in the’voqétdtion
samples) were added to the classification, and each of the
17 habitats was given a descriptive name baced on the

dominant species, physicgncmy or both (Table 3).

Habitat Descriptions

.

-
Dwarf birch meadow. A habitat type characterized by complete

mosSs cover, a dense growth,bf carex spp. and an open scrub
Alayer has developed on ‘the flat, wet meadows fo;nd on."the
eastern half of the study area. The majoritv  of sampled
stands were classed as wet-saturated (free water ?roduced by
préssure on the moss layer) althoigh iﬁ some stands the moss
was merely ﬁamb And in othersﬁ it fé;med a floating or
quaking mat. Typical stands  had flat 1 to hummocky
.micfotopographx, often with standing water present in small .
pools betweeﬁ the hummocks. Shrubs weré low and only rarely
exceeded 5 dm in height. Species with high mean cover-
abundance values were Carex spp. (5.4), Betula glandusosa

(2.6), Salix spp. 1(2.71) and Deschampsia caespitosa (1.1).

b s e s — ———rmTm e m _—— e -

5 - . I3 3 -
Scirpus caespitosus and Erigophorum viridi - carinatum were
found in several stands and vere unique to this $abitat,
although their cover was low. Mean number of speéies per

stand was relatively low for a meadow cohmunity (Table 3).
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Sedge meadow. Examination of the Betula/Salix-€arex group

——— e —

produced by cluster analysis indicated that member stands

4

represented two distinctivé habitats - dwarf birch meadbwé
and sedge meadows - relatéd in terms of spatial proximity
;nd hiéh carex spp. cover but differing in terms éf species
diversity and shrub cover. Sedge meadows were readily
recognized by a complete lack of shrubs énd vefy low species

diversity (Table 3);° Carex spp. (c.a. 5.3) and moss (c.a.

t

' 5.2) formed a more or less complete cover. Two of the three

sampled stands were dominated by Carex aquatilus, one by C.

rostrata. Menyanthes trifoliata was the only other species
found at more than one site. All stands were wet at the time
of sampling or ‘showed evidence of previous flooding. This

type was found as pure stands in small meadows or as patches

within the more widespread dwarf birch meadow type.

Mixed shrub meadow. This habitat was developed on meadow
locations ‘where drqinage was improved 5y slight'sléping of
the terrain, although goil moisture conditions were highly
variable even within the same stand. Mixed shrub‘meadows had
'bothh'structural and floristic similarities to dwarf birch
meadows, but the generally drier EOnditions were reflected
in an inérease in species diversity (Table 3}, a
predominance of willows over dwarf birch, a decrease 1in
sedge cover, and an increase in grass cover and diversity.
These two habitats often occurred together and merged

imperceptibly. Microtopography in mixed shrub meadows was
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generally very hummocky, with shrub heights in the order of
S dm and not generally exceeding one meter. Species with
high cover-abundance values were Carex SpPpe 13.8) ,

Deschampsia caespitosa (2.9), Salix spPpp. (2.7), Be+tula

Festuca rubra (1.1)‘and Petasites sagittatus t1.0). This was

a ’uid%§pread habitat found in association with both rolling

and gently slopingwmeadowsg

Betula - Carex / Deschampsia cluster (Figure 2) due to
floristic similaritiés, but was clearly separable on the
basis of shrub height. Willow thickets wvere pafticularly
well developed on.flat benches adjacegg to. streanms where the
éoil was hard and dry, but also océurredvin patches within
mixed shrub meadows and dry grasslands,téharing species=with
‘both. The characteristic featqre of +this habitat was the
presence of a dense, relatively-tall (8-15 dm) shrub layer

dominated by Salixes. Species with high cover-abundance

values , were Salix spp. (4.5), Carex spp. (2.2), Geym rivale

(2.0), Deschampsia caespitosa (2.0), Agropyron trachycaulum

(1.9), dJuncus balticus (1.8), Aster ciliolatus / laevis

(1.8), Betula glandulosa (1.5), Achillea millefolium (1.1,

- Rubus acaulis (t.1), Epilobium angqustifolium (1.1), Festuca

———amE | e = H —m Y e RmAded s T s —— IR
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Dry grasslangd. . A xeric graséland habitatA was found -
-throughout the area on warm soutﬂ' and southwest faéi&g
slbpes- and on dry flats. It was associated both with genfly
'rolling meadows, where it occurred within the|more exéensive
mixed shrub meadow type, and withﬂsteép slopes (up fo 50%)

where it occurred 'in association with |poplar woods.

Development was extensive on raised dry flats, such as
. o
occurred at Deer Creek, Shrub cover tended #o be sparse or

. : | .
absent on flat areas, Potentilla fruticogg being the

PR L~ —m—_——a

characteristic species on these sites. On steep slopes shrub
cover tended to be much more extensive although low in

height ((5 dm), characteristicr shrubs being Rosa 'sp.,

Amelanchier alnifolia, 2. fruticosa and Symphoricarpos sp..

Artemesia campestris, A. ludoviciana, A. frigida, Gaillardia

aristata, Helictotrichon hoeokeri , OrthocagQgQ luteus and

Sisyrinchium montanum were found only within . this habitat.

, ) :
Species Wwith high <cover-abundance values |were Agropyron

subsecundum (2.4), Koeleria cristata (2.2),  Potentilla

—_—— -

fruticosa (2.1), Danthomia intermedia (1.8), pdtentilla

\1.3), Galium boreale (1.3), Achillea millefolium (1.3),

R RESSEsSSs ARSI s N -

Thalicirgg venulosum (1.2), Aster ciliolatus / laevis (1. 1)

and Vicia americana (1.0). Much of this habitat appeared to

have been altered by heavy grazing.

ggaff birch thicket. Dwarf birch thickets were?charactefized

by a dense, relatively tall (to 15 dm) groﬂth of Betula

f
f

i
i
|
{
i
{

1
{
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glandulosa. Dry, shrqb covered slopés (5-30%, vatiable
as&ect) of bolling'méédous were generally‘assignable tb‘thié
hébitat, as were Betula covered areas df dry flats. This
habitat gradedi into mixé& shrub meadow habitat ;n rolling
topography, but tended. to occur more on. the dry tops and
sides of knolls, whereas the latter waé chéracteristic of
the more mesic lower slopes and swales. The dwarf birch
thicket )typé was closely rglated floristically to dry
grassland and had a comparable species diversity (Table 3).

species with  high cover-abundance values were . Betula

glandulosa (QQQ), Festuca scabrella (4.0), Aster ciliolatus

S ————— —_—— o PSS P4

_—_———_——_ o S e - — -

(2.2), Ssalix spp. (1.4), Achillea millefolium ‘Qi3)'

—_———— —————

Silver-berry thicket. A unique habitatfdom%gated by Eleagnu
ommutata was found along the Red Deer River on sand and
gravel flats. This‘type was subject to periodic flooding and’

in places contained accumulations of“driftwsod. Individuals

of Picea glauca and Populus balsamifera wvere scattered

throughout but did not attain heights of over 8 m - they

were best represented in +the sapling layer. Eleagnus
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Mesic pine woods. This type occurred on flat to moderate

slopes (0-20%) of NE to SE aspect. The tree .overstory vas

o Sh e R el v

although the latter twvo normally occurred in ‘the'’

intermediate and sapling layers. A tree layer of moderate
density, a sparse shrub understory, a well-developed dwarf

shrub layer and light to ~ moderate deadfall wvere

characteristic, Species with high cover-abundance values’ -

vere Pinus contorta (3.2) and Picea  mariana (1.1 in- thé

s — —— e -

RS

Linnaea bofealis {2.0), - cornu .canadensis (1.9}, and

Vaccinium caespitosum (1.2) in the dwarf.- shrub layer, and

Elymus innovatus (3.6) 1in the herb layer. The mesic pine

woods type corresponded to the pine=feather moss faciation'

3

described for moist and shaded sites of lodgepole pine

forést by Moss (1955),

varying in . aspect from 180-360° (but tending more to

westerly and‘,southvesterly exposures) this habitat was

closeiy related to the mesic pine woods type but tended to

™~

™~
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be more xeric. The two were very similar in terms of height,

dbh and density of the tree layers. (Table 4). Pinus contorta

clearly dominated the canopy, other species occurring only

rarely; Picea glauca, however, was the primary uncderstory

tree., . The understory appeared open due to the lack of a

-

well-developed shrub layer, and deadfall was 1igﬁt to

(1.0) in the shrub layer, Yaccinium vitis - idaea (3.6),

Linnaea borealis (2.7), Arctostaphylos uva-ursi (1.9),

L i

Vaccinium caespitosum . (1.2) and Cornus canadensis (1.0) in

the dwarf shrub layer, and Elymus innovatus (2.9) in the

herb - layer. This type cofresgonded to - the pine-heath

facia?ion described by Moss (1955) for the drier and more
open parts of lodgepole pine stands. »

-

‘Black spruce woods. Black spruce woods occurred on flat to

moderate slopes (O-20i) of west.to northerl& aspgdt. .Black
spruce, pine Anﬁ uhite spruce occurred in combination in the
tree iayer, black spruce generally dominatihg and sometimes
forming pure sténds. Trees were relatively short and mean
density 'Qas high in both the canopy and interme@iate layers
(Table 4{. SﬁadingAand aspect resulted in a mesic habitat of
léw species diversity (Table 3) ana sparse shrub and
hefbaceéus layer development err a coﬁtinuous moss carpet.

A wet phase with pools’oﬁ/standing water occurred along the

edge of some flat meadows. Species with high cover-abundacce
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values were Picea mariana (3.0), Pinus contorta t1. 1),

Vaccinium !;tiSQidaeg (1.8) and Linpaea borealig (1.0).
White spruce woods. This type occurred on- flat to steep
slopes ‘(o-uoxy of predominantly hnorthwest to ,eastérly

exposure.'ggggg g;gggé and Pinus contorta- co-dominated the

overstory layer in the ma jority of~stands, although gne or
the éther were so@etimes more abundant at individual sites.
Canopy height . was usually in the 15 m range, similér to.
other coniféfous habitat typeg.(TabL; ). The $hnub layer
. ERRER T - . o b ,
was' only modefately 'deveioped, while fhe 'déarf‘shrubil”

herbaceous layer was highly variable, ranging ‘from ‘'nearly

absent (moss'»carpet) to dense. Deadfall uaé deeréte to
. . . : . ST

heavy. Species with high cover-abundance values.: were Pinus

LY
* W . . * ; v

contorta  (2.6), Picea glauca (2.5), Rosa dciculafis (1.5),

Blous crispa (1.2), Cornus canadensis - ‘(1.6), - Linnaea
borealis (1.5), | Vaccipnium vitis-idaea (1.0),  Elymus

_—————

innovatus (2.9) and Arnica cordifolia (1.3).

+

&
9

‘Poplar woods. Poplar woods were developed on’ dfy, moderate

to steep 1{10-50%) south and vest-facing slopes. The tree

——— T — o —— —— oy . e s

[

individuals of Populus balsamifera, although the latter was
more common in the intermediate and sapling layers. Tree
~density was low in compariéon to pine dominated  habitats

(Table 4) but canopy cover was similar due to the wide-

:Crowned deciduous growth fora. Well-developed sapliné, low
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shrub and herbaceous layers were characteristic. Species

with high cover-abundance values wére

(2.9) in the tree layer, P. tremuloides (1.6) and P.

L

‘L;nnaea"héféélis (1.4), Elymus inpovatus (4%.2), Lathyrus L

balsamifera (1.0) in the sapling layer, Rosa ‘acicularis

(2.2) in the shrub . layer, and Elymus innovatus (5.2),
Fragaria virginiana (2.0), Lathyrus ochroleucus (1.8),

Gerapium richardsonii (1.6), Aster «ciliolatus / laevis

(1.3), Vicia americana (1.2) and H

1o
H
Y

Rie

I~
®
[=]
8
—
o]
=
o}

lad

1=

1=
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—
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=

the herb layer.

(=

ixed woods. This‘type occurred on flat to slight slopes (C-

-l

0%) and was chatacterized " by ,a mixed Pinus contorta -

‘Populus tremuloides - Picea glauca tree layer. The canopy

RSN

was open and +the overstory trees genéﬁilly welllspacgd,
although not particulagiy large (Table‘ 4).A The wunderstory
was moderately well-developed as was the sap}ing / shrub
stratﬁm which peéched up to 15 Sm in heiqht. Mean séecies
diversit& wvas thé highest of Any of the wooded habitats
(Table 3)., Species yith: high cover—abundanqe "values were

Pinus ~contorta - (2.2), “Populus tremuloides (2.0), Picea

glauca . (1.2), Populus tremuloides ' saplings (2.0), P.

balsamifera saplings (5.0), Shepherdia cahadensis (2.3)!.‘

Rosa acicularis (1.8), Aféfostgggylos uva-ursi (2.5),

3

ochroleucus (2.2), Fragaria virginiana (1.2) and Aster

‘ciliolatus / laevis . (leV). -



Alder thicket. Although the alder thicket hdbitét type had a
well-developed tree canopy, the defining .féature’ was a

dense A;ggg Ccris shrub understory. Pinus
the although in €0% of the

relatively
overstory,
stands Populus tremuloides or Populus balsamifera were also
the

contorta dominated
tree-sized individuals of
abundant 1in

present, occasional
were also found but this species was more
intermediate ana‘sapling layers. This was generally an open
o :
overstory
i

canopy habitat with well-spaced trees in both the
than 50%

: ’ /
and intermediate layers (Table d4). The characteristic alder
geater

understory generally attained a cover of

and often reached heights of over 25 dm.‘D dfall was light.

Species with high qover-abundance values were Pinus gggigggg
in the tree layer, Alnus

\
and Rubus strigosu

{2.8) and Populus tremuloides (1.0)
crispa (4.0), Rosa acicularis (1.9)
(1.1) in the shrub layer, Linnaea borealis (1.9),
canadensis (1;3) and Rubus Bgéé§é§g§5 (1.0) in the dwarf
>shrub layer, and g;xmgs innovatgg‘ (3.6), Aster ggggg;ggg§'¢
angustifolium  (1.6), Calamagrostis
(1.4) and  Eragaria

(1.9), Epilobium
(1.5), Arnigg cordifolia
the herb layer. This was a widespread

inexpansa
(1.3) 1in
habitat occurring on slight to moderate slopes with south

virginiana
and wvestern exposures.
gggigg fir woods. Alpine fir woods occurred only at the
highest elevations in the study area, on slight to steep (5-
slopes with northeastern and eastern exposures.

50%)



¢
Deadfall was moderate to dense and in extreme cases formed a
barrier to movement through the stand. Abieg lasiocarpa was:

was co-dominant in some stands. P.glauca/engelmanpii hybrids
occurfed aé the highest elevations. The <canopy was the
highest of ahy of the fore;t’habitats at a meénkof ‘over 13
m, and fhe iarge~size of the trees was also reflected by the
dbh (Table a). This was a shaéed, species-poor habitat with
poorly developed shrub and herbaceous layers. Species with

-high cover-abundance values were A

log
I8
0
It
I
|
1%
I
1o
i
[1e8
ia}
ro
o

{3.2) and

-

Picea g aggg (2.3) 1in the +tree layer and Vacciniunm

——— e  — m — —— e e e So =T

membranaceum . (2.5), fir saplings {2.0), Linnaea borealis

(1.7), Cornus génadensi§ (1.5) énd white spruce saplings

(1.1} in the saPling and dwarf shrub layers.
\ ' " '

Disturbed ﬁgite§lxu30ad building, seismic exploration, well-

site preparation and logging have disturbéd a small
vpéoportion of the végetation throughout the study area.
_These were all considered as disturbed sites for purposes of
the present habitat élassification, although there were
obvious differences in successional stage and po;ential“fpr
regeneration of vegetative cover which resulted in highly
variable species composition. In addition, some of the more

N ~
recently disturbed areas were reseeded to tame grasses,

~

Only logged sites (5 stands) were aéampléd during the

vegetation survey., Plant cover on these sites was a mix of

» . .
original understory species and invaders, with the following’
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species having high cover-abundance values: Elymus innovatus

(3.2),° Calagayugpstis inexpansa (2.0), Epilobium

anqustifolium . (2.0), Rosa  acicularis (1.8), Cornus

Forested ggtercoursé. This was a highly variable and rather

¥

limited habitat located in wooded ravines and svwales and was

not-sdmpled during the vegetation analysis. However, 16
pellet group macroplots were subsequently located in this

type, and iﬁhyas important and unique enough to warrant

NS \

separate description. Tree cover consisted primarily of

Picea glauca with various admixtures of Populus balsamifera,

P. tremuloides, and tree-sized Salix sp.. At some locations

tall willow (up to 4 m) formed the imary cover. The shrub

pr
understory consisted usually of Populus spp. saplings, Salix

spp. and Rosa gcicularis[ with a combined cover of less than
50%. In damp, shaded situations, such as occurred along
small, spring-fed streanms in steep topography, the.
" herbaceous layer was poorly devéioped and consisted largely
of Eguisetum spp. -on a damp mosSs ground cover. In drier
situations, as along.swales and shallow raviﬁes, tree cover
tended to be more open andia well-developed herb layer oftens

was present.
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LIST OF TABLES
Description

parameters Recorded Within 15 m Diameter Plots
for Quantitative Assessment of Habitat

Utilization, January - March and July -

August; 1976,

Distribution of Winter Feeding Craters,
Tracks, ©Pellet Groups and Total Horse Sign by
Habitat Type, January - March, 1976..

PDistribution of Winter Sign (Tracké, pellet
Groups or Feeding Craters) of Horses 1in

Relation to Environmental Variables, with
Confidence Intervals on Observed Distribution.

pistribution of Spring, Summer and Total Horse
Pellet Groups by Habitat Type, July - August,
1976. " : ' )

Distribution of Spring-type. Pellet Groups of
Horses in Relation to Enviromnmental Variables,
with Confidence Intervals - on Observed
Distribution.

Distribution of Deer, Moose and Elk Winter
Sign by Habitat Type, January - March, 1976.

Distribution of Deer, Moose, Elk and cattle
Pellet Groups by Habitat Type, July =~ August,
1976. ) .

Assoéig&ion Values of Horses and  Wwild
Ungulates.
A Y

Association Values of Horses and cat'tle.

Degree of Grazing Utilizatioﬁ at Deer Creek
Flats, 11 October, 1976 and 1 June, 1977.

selected Formulae and Statistical Notations
Used in Analyses of Food Habits and Habitat
Utilization,

&
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Table 1. Parameters Recorded Within 15 m Diameter Plots for Quantitative
Assessment of Habitat Utilization. =

Period of utilization Winter All Seasons

“ Variables ) Pericd of survey Jan-Mar July-August

Indicators of animal use

Number of pellet groups s 1
" horse x x
cow - X
deer x pres/abs
elk X !
" moose . X "
Number of tracks ’ : -
horse ) X -
deer X -
elk X -
noos @ - X ~
Number of feeding craters
horse X -
elk: X =
, Browse Utilization (¢ Ly shrub species) X x
Grazing index (% of plants grazed, stubble heignt) - x
Phyblcal parameters
lLocation (to nearest 50 m) X x
‘Slope (%) X X
Aspect (o] X X
Topography (sujective cla551f1catlon)' X X
Soil moisture (rating) i X
Snow cover (%) X -
Snow depth (cm} v X -
. Suow hardness (cm compactlLon;) )N -
Distance to nearest road or seismic line {m) X X "
Distance to nearest meadow edge {(m) g % X -
Vegetation
" Vegetation (cover) type_ ) X %
Canopy cover (%)
conifers : L . X X
deciduous trees’ x X
shrubs : - . X X
Cover (3) and density (rating) :
forbs - - X
grasses ) = X
sedges . - X
Mean height . ‘
conifer canopy (m) v x x
deciduous canopy- (m), X X
dominant shrubs (m) . X X
forb leaf layer (ém) T . - x
grass leaf layer - (dm) . . - X
sedge leaf layer (dm) ) - X
F
Major species ‘ -
tree layer X x
shrub layer X x
forb layer = %
grass laver - X
sedge layer - X
Rank order of forbs, grasses and sedges 1n
total herbage kicmass = : L - X
Deadfall rating (amount of &#llen cimber cn ‘
plot, scale 0-5) x| x
Diversity index (number of major cover types )
within 100 m radius) Bis X
1 4

x = recorded during survey . : 5
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