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Abstract 

As part  of a study on feral horse social organization, habitat use and movements, ob- 
servations were made on agonistic, dominance and breeding behaviors in Wyoming’s Red 
Desert. The types of aggressive behavior observed among the horses depended on  the sex of 
the aggressor and the sex of the opponent. Fecal piles were involved in 25 9’h of all male-male 
aggressive encounters and seemed to function in intraband and possibly inrerband dominance. 
Three breeding systems were observed in multiple male bands: 1) several males breeding 
serially with one mare within a band, 3) nearly exclusive 
breeding by the dominant male. The type of breeding system found in any  one band usually 
corresponded to the male dominance structure in the band. 

2) consort pair formation and 

Social structures are an important means by which populations regulate 
their demands on available resources (BOURLIERE and HADLEY 1970). Male 
breeding behavior may largely determine social organization ( JARMAN 1974) 
and is in turn affected by agonistic and dominance behaviors. These subjects 
are important for understanding feral horse ecology. This paper describes ag- 
gression, dominance and breeding behavior of male feral horses in  Wyoming’s 
Red Desert. 

These behaviors have been previously described i n  a number of papers, 
but they have not been described for a population having a high proportion 
of multiple male bands. I n  this paper I emphasize the behavior of stallions i n  
multiple male bands, 1) because the behavior of stallions in  single male bands 
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has been well documented by other authors (BERGER 1977; FEIST and MCCUL- 
LOUGH 1975, 1976; HALL and KIRKPATRICK 1975; SALTER 1978; WELSH 1975), 
2nd 2) because the variation between the findings of those authors for mul- 
tiple male bands and what was recorded in the Red Desert is striking. 

Methods 

The study area was located in Sweetwater County of southwestern Wyoming. The da ta  
were collected primarily in 8 townships (746 kmz) along the Kilpedter Dune Field (Ranges 
98-101 West, townships 23 and 24 North). During the study I spent over 1000 h observing 
horscs on 223 days from June 1976 to  November 1979. I used a 20 power spotting telescope 
or  8 power binoculars to make observations, which were recorded directly into notebooks. 

Bands and individuals were identified with the aid of a photo file and a card file system, 
keyed both on color combinations in the bands and on readily identifiable horses. Bands or  
groups were assigned letter designations which are used throughout this paper. The methods 
used in behavioral observations are  described in MILLER and DENNISTON (1979), BOYD (1980) 
and MILLER (1980). OLSEN and HANSEN (1977) havc described the vegetation and topography 
of the study area. 

A band is a group of horses containing a t  least one adult male and at  least one female 
which normally move together. A herd is defined as a structured social unit made up of bands. 
Bachelor groups consist of males without any  attached mares. Behavioral terms will follow 
FEIST and MCCULLOUGH (1976), except where specific exceptions are  made. 

When an aggressive encounter was observed, I recorded which types of agonistic behavior 
wcre seen but not how often each behavior occurred within an encounter. Because obtaining 
breeding da ta  was a primary objective of this section of the study, bands in which breeding 
was occurring wcre preferentially followed and observed. In  1978 and 1979 I gave preference 
to  observing breeding in multiple male bands. Sample sizes for observations are not consistent 
throughout any  one section of this paper, due to  difficulty in recording simultaneously occur- 
ring events and to parts of some behavior sequences being hidden from view by other horses. 

Results and Discussion 

Aggression 

The % occurrence of aggressive acts in different classes of encounters is 
shown in Table 1. Herding was the most common behavior recorded in stal- 
lion aggression toward mares (see FEIST and MCCULLOUGH 1976, Fig. 11). 
FEIST and MCCULLOUGH interpreted herding as a leadership or movement 
initiation behavior. I have interpreted herding as an aggressive behavior 
because it was often non-directional and occurred in response to estrus in a 
female or as redirected aggression in response to  aggression by another stal- 
lion. Females were often herded in circles or away from a stallion’s band, 
rather than with the band and away from a disturbance. 

Mares most often used hind leg kicks or threats to  kick in aggression 
toward males. While these behaviors were also seen in 10 % of stallion fights, 
they were very rare when stallions were aggressive towards mares (Table 1). 
Hind leg kicks or threats were used in all 44 instances when a mare attacked 
a stallion which was attempting to breed her. Use of hind leg kicks in this 
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situation is probably due to the orientation of the stallion to  the mare during 
mounting . 

Arched neck threats occurred in 81 % of all agonistic encounters between 
males (Table 1). This behavior has been described by FEIST and MCCULLOUGH 
(1976) as a component of posturing and is illustrated in drawing A of Fig. 12  
of their article. Arched neck threats were often the only aggressive behavior 
seen in encounters between two stallions. Arched neck threats were an integral 
part of parallel prance and pawing behaviors as well as a separate behavior. 
Stallions would often approach each other in this posture and touch noses or 
touch their noses to an opponent's shoulder or crotch. Many encounters be- 
tween males did not proceed beyond this stage, perhaps indicating that one 
stallion had determined that the risks in fighting were too great. 

Table 1;  % occurrence of aggressive acts during male+male, male+female, 
and femalc+male aggression in feral horses in  Wyoming's Red Desert 

Total encounters 
bite 
bite threat 

Paw 
foreleg strike 
hind Leg kick 
hind leg kick threat 
chase 
biting a t  the knees 
arched neck threat ( A N T )  
touch shoulder in ANT 
touch crotch in ANT 
herdinq 

Male + Male 

681 
10 % 
1 "I. 

16 "1. 
15 "I. 
10 "I. 
6 "I. 

15 "1. 
3 "I. 

81 "I. 
12 010 

6 "I. 
1 "I. 

Male + Female 

129 
5 ele 
8 "I. 

1 "I. 
19 "I. 

7 "I. 

68 "I. 

Female + Male 

8 1  
5 *la 

13 "I. 

1 "I. 
61 % 
20 "I. 

5 % 

2 "I. 

25 % of all aggressive encounters between stallions included the smelling 
and/or marking of fecal piles. The sequence of actions in these behaviors has 
been described by FEIST and MCCULLOUGH (1976). Marking of piles occurred 
i n  69 % of all encounters at  established fecal piles. In  1977 and 1978, for short 
periods, records were kept on which fecal piles were marked by various males 
at  a water hole. No stallion marked the same pile on successive visits to the 
water hole in 12 pairs of visits. The dominant and subordinate males from a 
band marked the same piles on 12  of 15 visits when both horses marked. When 
dominant and subordinate stallions both marked piles, the dominant usually 
marked last. This phenomenon was also reported by FEIST and MCCULLOUGH 
(1976) and SALTER (1978). Pairs of males alternately marked the same piles 
up to 8 times in succession, in what appeared to be competition between stal- 
lions to be the last to mark a pile. I believe that fecal piles have a function in 
intraband and possibly interband stallion dominance in Red Desert feral 
horses because of I )  competition to be the last stallion to  mark a pile, 2) the 
dominant males' usually marking last and 3) the marking of the same pile by 
several stallions from one band on any one visit to the water hole. FEIST and 
MCCULLOUGH (1976), HALL and KIRKPATRICK (1975) and SALTER (1978) all 
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reached similar conclusions working with feral horses in the Pryor Mountains 
and in Alberta. 

I did not observe any stallion fights when a female was bred in single 
inale bands by the band male or by males from other bands. However, serious 
fights were seen on both occasions when a mare was observed being bred i n  a 
bachelor group. In spite of the presence of several stallions during breeding in 
multiple male bands, only occasionally (10 of 67 fully recorded sequences) 
was there any aggression between stallions during breeding. A stallion would 
approach the breeding pair in an arched neck threat, and the breeding stallion 
would dismount to meet him. Most encounters ended as soon as the breeding 
male dismounted. On no occasion was a serious fight precipitated by breeding 
in multiple male bands. Often while one stallion copulated with a mare, 
another male would approach her and attempt to touch noses with her. The 
mare frequently turned in circles to avoid this contact. While the reason for 
this behavior is not clear, I do not believe that it was an aggressive act, but 
rather that it may have been an attempt by the second male to court the 
female. 

Ban'd EG 

Rank Dom 2 o f 3  3 0 f  3 

Dominant 

2 of 3 

3 o f  3 I 

Band FJ  

Rank Dom 2 o f  2 

Dominant 2 of 2 E€l 
Band A C  1978 Band A C  1979 

Rank 

Dominant 

2 of 3 

3 o f  3 

Rank 

Dominant 

2 of 3 

3 of 3 

Band A Band t i  

Rank Dom 2 o f  2 

Dominant rl 
2 of 2 

Rank 

Dominant 

2 of 2 

Fig .  I :  Dominance hierarchies for males in selected multiple male bands of feral horses i n  
Wyoming's Red Descrt. Read across for wins (encounters in which that  male was dominant) 

and read down for losses (encounters in whidi that  male was subordinate) 
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The majority of encounters between stallions in the Red Desert consisted 
entirely of threat behavior. The predominance of threat behavior and the 
relatively low incidence of physical aggression is consistent with the findings 
of FEIST and MCCULLOUGH (1976), HALL and KIRKPATRICK (1975) and SAL- 
TER (1978). However, BERGER (1977) reported a much higher level of physical 
contact in male-male aggression. For instance, bites occurred in 1 0 %  of all 
stallion encounters in this study and in 8 2 %  of the encounters reported by 
BERGER. BERGER suggested that drought stress might account for the high 
levels of physical aggression in his study. 

Dominance 

The outcomes of aggressive encounters between males in a sample of 
multiple male bands were used to construct dominance hierarchies (Figs. 1, 2). 
The number of encounters used in dominance ranking does not reflect the total 
number of encounters between any two stallions. In  the majority of encoun- 
ters, the stallions would approach and threaten each other, then separate with 

1976 - 1978 

9 w ob y b  b 

grey 

w h i t e  

old b a y  

young b a y  

buckskin 

1979 
M a y  13 - 2 0  

young bay 

g r e y  

w h i t e  

bachelor 

1979 
Januory - M a y  6 

9'=Y 

w h i t e  

young bay 

bachelor 

Y C  

1979 
a f t e r  M a y  20 

w h i t e  

lung bay 

grey 

bacheloi 

Fig. 2: Changes in dominance ranks o i  males in Band L from 1976 to 1979. Read across for 
wins (encounters in which that  male was dominant) and read down for losses (encountcrs i n  
which that  male was subordinate). Letters across the top of each chart represent the first letters 

of the words describing each male 
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Band 
EG 

FJ 

AC 

neither stallion demonstrating apparent dominance or subordinance. This type 
of encounter could not be used in dominance ranking. FEIST and MCCULLOUGH 
(1976) also found that most encounters between feral horse stallions ended in 
a draw. 

All other authors who have commented on dominance in multiple male 
feral horse bands (GREEN and GREEN 1977; HALL and KIRKPATRICK 1975; 
SALTER 1978; WELSH 1975) found a single stallion in each band to be clearly 
dominant. In the Red Desert, dominance rank order for males was often very 
clear i n  multiple male bands which had recently been formed, either by addi- 
tion of a stallion to a single male band or by a bachelor group’s acquiring a 
mare (see Bands EG and FJ, Fig. 1). In these bands the lowest ranked stallion 
would be the first to meet an approaching stallion from another band or 
bachelor group. The dominant stallion of these bands would be the last to 
cncounter an intruding stallion (see Bands EG, FJ and AC, Table 2). This 
behavior may reduce the energy demands on the dominant stallion and 
presumably reduces the chance of a mare’s being stolen from the band by in- 
creasing the number of males an intruding stallion must avoid. Multiple male 
bands i n  the Red Desert consistently had a larger average size than did single 
male bands. From 1977 to 1979, average multiple male band size ranged from 
9.3 to 9.6 horses, while single male bands averaged 5.8 to 6.8 horses (MILLER 
1980). Multiple male bands also had a significantly more stable membership 

by rank number of encounters 
dominant 0 
2 o f  3 L 
3 o f  3 15 

dominant 1 

2 of 2 6 

dominant 3 
2 of 3 4 
3 of 3 8 

A 

ti 

dominant 7 
2 of  2 2 

dominant 22 
2 of 2 

L 1979! I 

L 

codominant- white 
old bay*# 
young bay* 
buckskin*# 

codominant-grey 8 

L 1976-78 

I codominant- white 6 
young bay L 

codominant - grey 5 

’:.) Ranks of these males could n o t  be determined;  # these horses lef t  Band  L by the  
! please see the  t ex t  a n d  Fig. 2 for an exp lana t ion  of dominance ranks within bpring of 1979; 

B a n d  L in 1979. 
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than did single male bands. For example, during 1978 multiple male bands 
had 4.1 adults changing bands per 100 band members, while the rate for single 
male bands was 11.4 per 100 band members (MILLER 1980). The presence of 
subordinate males probably contributes to  the greater stability and larger 
average size of multiple male bands. 

Bands A, H, A C  and L do  not f i t  the above patterns in dominance and/or 
in  interband aggression and require further explanation. In  Band A a clear 
male dominance order existed (Fig. I),  but the dominant stallion was also 
aggressive toward males from outside his own band (Table 2). The subordinate 
stallion left the band in the spring of 1979, possibly as a result of aggression 
toward him by the dominant. The subordinate male in Band H was slightly 
crippled. H e  had been the dominant male in 1976 but had lost that position 
to the current dominant in 1977 and then remained in the band. I believe that 
the limp of the subordinate in this band slowed him enough to  force the 
dominant male to take an active role in interband aggression (Table 2). The 
dominance ranks in Band A C  were clear and stable until the spring of 1979, 
when a reversal in order seemed to be occurring (Fig. I),  but this did not 
affect the interband aggression (Table 2 ) .  

Male dominance ranks within Band L shifted twice during May of 1979. 
This shif t  was apparent in the outcomes of agonistic encounters (Fig. 2) and 
interband aggressive encounters (Table 2). The dominance ranks of stallions 
within the band were also indicated by the position of the males relative to  
the center of the feeding or resting band during the dominance shifts. The 
dominant male would be a t  or near the band center with the other stallions 
progressively farther from the band center in rank order. The lowest ranking 
male was never more than 150 m from and was often within 25  m of the 
center of the feeding or resting band. Both before and after the dominance 
shifts stallions did not place themselves according to rank, but moved freely 
within the band when it was feeding or resting. 

Breeding 

The dominance structure of the bands’ males was reflected in their brced- 
ing behavior. While single male bands closely followed the breeding behavior 
expected in a Type I equid social organization (KLINGEL 1975), the multiple 
male bands demonstrated several different breeding systems in the Red Desert. 

In  single male bands, the band stallion bred in 18 of the 21 observed 
matings. The other three mares were bred by males from other bands. FEIST 
and MCCULLOUGH (1975), HALL and KIRKPATRICK (1975) and SALTER (1978) 
also reported that band stallions did the majority of breeding in single male 
bands, while WELSH (1975) reported that band stallions did all of the breeding 
in single male bands. NELSON (1978) reported that 9 of 19 copulations by 
feral horse stallions in New Mexico were with mares from another band, and 
FEIST and MCCULLOUGH (1976) reported one immature mare bred by a male 
from another band in 8 matings. 

Reports i n  the literature on breeding in multiple male bands are not con- 
sistent. WELSH (1975) states that all breeding was by the dominant stallions. 
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Dominant males bred in 5 of 8 copulations observed in Alberta (SALTER 1978) 
and 17 of 19 copulations observed in New Mexico (NELSON 1978). These data 
are not strictly comparable to the data on Red Desert feral horses, because 
both authors included single male and multiple male bands. I observed breed- 
ing of mares i n  multiple male bands by both dominant and subordinate stal- 
lions within the band and by stallions from other bands. 36% of the adult 
stallions were dominant in their respective bands, and these dominant stallions 
bred in 49 % of the 81 matings observed in multiple male bands. Subordinate 
males bred in 42 % of the matings, and males from other bands bred i n  9 %. 
In SALTER’S (1978) study subordinate and bachelor males bred only yearling 
mares. I n  ’contrast, 8 of the 10 females in  this study, which were bred by 
stallions from other bands, were three years old or older. The other two mares 
were a yearling and a two-year old. 

I documented three breeding systems in multiple male bands during this 
study. In some bands stallions mated serially with little or no aggression. For 
example, three stallions bred one mare within 5 min. In another system several 
stallions had consort mares which they accompanied and bred to the exclusion 
of other males. This type of breeding system could only be confirmed in one 
band. Three mares became receptive within 7 days in  that band, and each 
female was in consort with a different male of the band. Each stallion ap- 
peared to be dominant to  the other males i n  the immediate vicinity of his 
consort mare. The third system was that reported in most other studies (FEIST 
2nd MCCULLOUGH 1976; HALL and KIRKPATRICK 1975; SALTER 1978; WELSH 
1975), where the dominant stallion does all or most of the breeding. This 
system was found in bands such as Band EG, in which the male dominance 
structure was clear and linear. In Band EG the dominant stallion was recorded 
breeding on 10 occasions, versus two matings recorded for the two subordinate 
stallions. The dominant stallion was also more consistently successful; he 
gained intromission on 10 of 13 mounts, as compared with the subordinate 
stallion’s two of 6 mounts. When a male mounted but  did not gain intro- 
mission, it was almost always because of aggression by the female, usually 
hind leg kicks. This suggests mate selection by the female. 

Breeding systems within bands also changed over time. The most striking 
example of both changing breeding systems and the relationship between 
breeding systems and dominance structures is Band L. During the dominance 
shift in this band (Fig. 2), the young bay male did all the breeding while he 
was dominant. After codominance was established, both the young bay male 
and the grey male bred different mares on the same day. 

It is not clear which of the three breeding systems is most prevalent in 
multiple male bands of feral horses in the Red Desert. The end result of these 
breeding systems and the breeding by stallions from other bands is that most 
mares seem to be bred by more than one male. Of 22 mares (from both 
multiple male and single male bands) which I observed mating more than once 
with idcntifiable stallions during an estrus period, 13 were mounted by more 
than one stallion. This is probably an underestimate of the number of mares 
bred by more than one male, since of those 22 mares only nine were observed 
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breeding more than four times and of those 9, 6 were bred by two or morc 
males. 

Conclusions 

Breeding behavior in some multiple male bands of feral horses in the 
Red Desert varies markedly from that expected in a Type I equid social orga- 
nization (KLINGEL 1975), due to the activities of subordinate males. CLUTTON- 
BROOK and HARVEY (1977) felt the presence of subordinate males increased 
intraband competition for limited resources, including breeding fehales, and 
this constituted a cost to the troop’s dominant male. They also felt dominant 
males benefited from the assistance of subordinate males in competition with 
males from other groups. Similar costs and benefits probably accrue to  the 
dominant male in a multiple male band of feral horses. The most tangible 
proofs that subordinate males aid the dominant male in maintaining the band 
are larger average size and greater stability of multiple male bands (MILLER 
1980) and the participation of subordinate males in intergroup aggression. The 
larger size and greater stability of multiple male bands may result in thc 
dominant stallion’s having greater access to breeding females in his lifetinic 
than does the male i n  a single male band. 

Members of multiple male bands may benefit from the band’s size exclu- 
sive of any breeding advantages. As MILLE~R and DENNISTON (1979) have shown 
large bands of feral horses are generally dominant over smaller bands in com- 
petition for water in the Red Desert. Membership in a larger band, i.e., a 
multiple male band, may guarantee better access to other limited resources i n  
addition to water. BOYD (1980) found natality was higher in small and single 
male horse bands, but large or multiple male bands were less affected by a 
severe winter. BOYD (1980) also found that foal survivorship was unaffected 
by band size or the number of stallions present in the band. This contrasts 
with WELSH (1975), who found larger bands of feral ponies had higher 
natality and lower foal mortality than did small bands. 

Other authors have explained both large band size (ALTMANN 1974; 
CLUTTON-BROOK and HARVEY 1977) and multiple male bands (BOURLIERE 
and HADLEY 1970) as a response to a clumped and/or sparse resource distribu- 
tion. Water holes and shelter are generally widely dispersed in this section of 
the Red Desert, and appear to be of primary importance in determining home 
ranges and distribution of horses. Also forage is widely dispersed in spring, 
during dry periods and after heavy snows and likewise plays a role in horse 
distribution (MILLER 1980). The distribution patterns of any one or all of 
these resources may in part explain the existence of large, multiple male bands 
in the Red Desert. Breeding advantages, patterns of resource distribution or 
pressure for large band size through competition for limited resources may 
have led to  the high proportion of multiple male bands in Wyoming’s Red 
Desert. The variations in breeding and dominance reported in this paper are 
found within those multiple male bands. 
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Summary 

1. Males most often used herding behaviors in aggression toward females, 
while females most often used hind leg kicks or threats to kick in aggression 
toward males. Arched neck threats were the most common behavior pattern i n  
male-male agonistic encounters. 

2. 25 % of all stallion agonistic encounters took place a t  fecal piles. 
Marking occurred i n  69 % of those encounters. There was no apparent pattern 
to the order i n  which fecal piles were marked by successive males, except that 
stallions from thc same band normally marked the same pile on any one visit. 
Fecal piles seem to serve a function in intraband and possible interband 
dominance. 

3. In multiple male bands the subordinate stallion was more often active 
i n  interband aggression than the dominant. 

4. 18 of 21 matings i n  single male bands were by the band stallion; the 
other thrce were by stallions from other bands. 

5. In multiple male bands dominant stallions did 4 9 %  of the breeding, 
subordinate stallions 42 % and stallions from other bands 9 %. 

6. No serious male-male fights were precipitated by breeding in either 
single male bands or multiple male bands, but serious fights were seen when 
mares were bred in bachelor groups. 

7. Three breeding systems were found in multiple male bands: 1) several 
stallions breeding with one mare within a band, 2) consort pair formation 
and 3) the dominant stallion doing most or all of the breeding. Breeding 
systems varied between bands and within a band through time. 

Zusammenfassutig 

Als aggressives Verhalten benutzen Hengste gegcn Stuten ineist das 
Zusamnientreiben, Stuten gegen Hengste das Auskeilen (oder das vorher- 
gehende Zukehren der Hinterhand), Hengste untereinander die Drohhaltung 
niit gebogeneni Hals. 

25 "/o aller Hengst-Auseinandersetzungen fanden an Kothaufen statt. In 
69 $% dieser Falle wurde markiert. Es gab keine klare Reihenfolge, in der meh- 
rere Hengste nacheinander denselben Kotplatz markierten, doch markieren 
Hengste der gleichen Gruppe normalerweise pro Besuch dieselbe Stelle. Kot- 
haufen scheinen in und zwischen Gruppen Dominanzzeichen zu sein. 

In Gruppen mit mehreren Hengsten siiid rangtiefere haufiger als die 
dominanten Hengste i n  Zwischengruppen-Aggressionen verwickelt. 

In Gruppen mit nur einem Hengst vollzog dieser 18 von 21 Paarungen; 
die anderen kamen von gruppenfremden Hengsten. I n  Gruppen mit mehreren 
Heiigsten entfielen 49 % der Paarungen auf den dominanten, 42 % auf rang- 
tiefere, 9 % auf gruppenfremde. 
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Kampfe unter Hengsten gab es nur, wenn Stuten sich in Junggesellen- 
gruppen paarten. 

In Gruppen mit mehreren Hengsten paarten sich entweder mehrere 
Hengste oder vorwiegend bis ausschliefilich der Alpha-Hengst mit jeder Stute, 
Hengste und Stuten schlossen sich zu Paaren zusammen. Das kann von Gruppe 
zu Gruppe, aber auch innerhalb derselben Gruppe mit der Zeit wechseln. 
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