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Abstract

Recent research in equine pro-social behavior has shifted from agonistic and aggressive behaviors to a greater emphasis on
affiliative interactions. With increased prioritization of physiological and psychological welfare in horses, studies have begun
to focus not only on understanding stress behaviors, but also how to improve recognition of positive emotional affects in
equine behaviors and the contexts in which they take place. Previous research in affiliative interactions focused on proximity
and allogrooming as indicators of affiliative bonds between horses and can be used as a foundation for studying additional
affiliative interactions that are exclusive between bonded pairs. This study is a preliminary investigation of behaviors exhibited
between twelve bonded pairs of quarter horse mares of reproductive age living in large, socially stable herds. The goal of
this study is to create a preliminary list of behaviors that occur exclusively between horse friends that indicate behavioral
demonstrations of affection. Researchers used proximity indicators to identify bonded pairs and focused on coding behaviors
that horses voluntarily expressed with their chosen friends and not with other mares. Researchers used video data to log
and count behaviors within and between pairs to look for differences in individual preferences for affiliative interactions
(whether presenting or receiving) and to determine any differences between how each pair exhibits affiliative interactions.
Behaviors observed included initiation of allogrooming, touching body with nose, deliberately moving head over or under
the head and neck of their partner, placing head over the back of partner, and moving to closer proximity. All twelve pairs
demonstrated behaviors of initiating closer proximity indicating affiliative preference. Each pair also exhibited at least two
other affiliative behaviors with only one pair partaking in allogrooming behavior. Individuals within pairs also differed in
their preferred affiliative interactions, suggesting that individual horses have unique preferences for expressing and receiving
affiliative behaviors which may differ from their partner’s preferences. This study can serve as a preliminary foundation for
examining how horses choose to demonstrate affection and can inform interpretations of psychological welfare in horses and

provide new insights into horse-human interactions.
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Introduction

Research in animal friendships is a relatively new field
with many previous studies looking at the interactions
of “preferred conspecifics” rather than labeling these
bonded individuals as friends. Studies over the last decade,
however, have begun to use the word “friend” as a means
of distinguishing behaviors that one animal exhibits to a
preferred partner versus others in their social realm [1-
3]. This emphasis on nonhuman friendship recognizes
that these preferences and behaviors towards specific
individuals indicates a relationship out of affection, desire,
and psychological need rather than a behavior strictly for
physical survival [3]. Researchers have therefore begun
to recognize that animals have close affiliations that can
be categorized as friendships [3]. The unique interactions
between pairs, therefore, suggests a new approach and
potential methodologies for understanding friendship
between nonhuman pairs as a means of understanding new
ways that species relate to each other within and between
species [4]. Much of the recent research in animal friendship
has focused on primates and behavioral indicators between
pairs that demonstrate specialized ways of expressing
preference and affection such as those done in chimpanzees
[1,2,5,6] and baboons which has served to inform other areas
of animal friendships [7,8].

In order to distinguish animal friendships from other
pro-social behaviors, researchers have looked at variations
in voluntary behaviors (rather than trained responses) in an
effort to study friendships between animals, including social
networks and intraspecies signals. In general, social networks
are often established for protection from predators, division
of labor, and to lower stress levels through integration
of linked affiliates and development of communication
[9]. The development of social signals therefore helps to
establish a predictable pattern of behavior and reliance on
which each individual can depend for their physical and
psychological safety [9]. Many of these signals are used to
convey preference for proximity and companionship through
the use of signaling social attraction or repulsion [9]. Many
studies in horse social interactions often focus on these
repulsion signals, emphasizing agonistic and dominance
behaviors over potential affiliative responses. Such studies
often focus exclusively on the agonistic behaviors between
domestic (rather than feral) horses [10,11] emphasizing the
pinning of ears, kicking, baring teeth, and larger behaviors
where horses might bite, kick, or chase each other. Studies in
horses have also focused on the concept of social hierarchy
with emphasis on looking at agonistic behaviors as a means
of assessing “dominant” horses within a herd [12-14]. Stress
has also been a focus of management studies to assess the
behavioral response of horses to human handling and
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housing strategies [15-17] with some studies focusing on the
affects of longterm stress on the development of stereotypic
behaviors [18,19]. These stress, dominance, and agonistic
signals have been studied extensively in horses, yet there
are fewer research studies into the signals horses use with
their favorite conspecifics to indicate the facilitation of social
connection.

The limited research into bonded pairs between horses
has often focused on allogrooming and chosen proximity, with
each serving as behavioral indicators of close affiliations of
horses. Often allogrooming and approach (without agonistic
or aggressive behaviors) are the only behavioral indicators
of affiliative interactions [20,21] with play behavior also
being an indicator for stallion preferences for play partners
but not necessarily an indicator for strong social bonds
between stallions [10]. Allogrooming has also served an
indicator of socially bonded pairs. Observational studies of
domestic and feral horses have shown that allogrooming
only occurs between bonded pairs of conspecifics and more
frequently during and after stressful experiences [22-27].
Allogrooming has therefore been used as a means by which
to determine preferred conspecifics and equine affiliative
partners [10,21]. One study suggests that horses will even
intervene when their favorite conspecific would allogroom
with another horse, but not if they played with another horse,
VanDierendonck et al. [26], suggests that allogrooming may
be a stronger indicator of friendship than play.

Proximity also plays a role in determining preference
for partners in a wide range of animals and the importance
of proximity in horse friendship has received support from
studies in equine ethology. Research shows that free-living
horses often group in dyads (sometimes triads) and that
these pairings congregate into slightly larger groups that will
further come together to form the entire herd [28]. Bonds
between individuals are also not random as horses have
been shown to choose specific partners, with proximity
preference indicating stronger bonds between individuals of
the same sex and reproductive state. Proximity is also used
to determine stallion preference for affiliates and playmates
[10] when provided with free choice of partners. Kinship
can affect affiliative relationships but is not necessarily the
defining factor. Behavioral similarities (in dominance or
agonistic behaviors that are linked to suggested dominance
ranking) are also linked to social affiliative preferences
exhibited through those who choose closer proximity to one
another [29,30]. Agonistic behaviors are also seen between
members of the same sex or herd and have been linked with
proximity preference rather than dominance or resource
sharing Heitor, et al. [31] suggests that proximity and space-
sharing is of greater importance than resources and provides
a stronger indicator of affiliative preference.
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The aim of this study was to examine behaviors
exhibited exclusively between horse pairs that already
demonstrated preference for proximity and who may have
demonstrated mutual grooming behaviors. The goal of this
study is to create a preliminary list of behaviors that occur
exclusively between horse friends that indicate behavioral
demonstrations of affection with or without the context of
stress. The purpose is to establish baseline ethograms and
begin developing methods by which owners and equine
scientists can evaluate the positive welfare of horses based on
their unique interaction preferences with bonded partners.

Materials and Methods

Horse Population

Videos were recorded at a breeding facility in central
Oklahoma that exclusively houses quarter horses. A total
of 200 horses were recorded during the dates of May 1, 7,
and 24 of 2019 between the hours of 09:30 and 13:00. One
herd (Herd 1) consisted of 85 horses and the other (Herd
2) consisted of 115 horses. All horses were quarter horse
mares of breeding age (ages 6-20) and all had been at the
facility for at least two years living in stable social groups for
the duration of their stay. Horses live permanently in large
outdoor pastures in these two separate herds and are able to
freely exhibit preferences for other conspecifics through free
choice of proximity.

Video recordings were taken using 14 GoPro Hero
cameras (Hero model number CHDHA-301, GoPro Inc,
San Mateo, CA, USA, purchased used on Ebay) attached to
fences around the equine property in central Oklahoma.
The property encompasses approximately 160 acres
split into multiple pastures with three primary pastures
enclosing approximately 40 acres each. Eleven cameras
were positioned around the pastures containing horses
(only two pastures were in use during the recording
window, therefore five cameras were positioned around
one pasture while six were positioned at regular intervals
along the fence in the other pasture) while three cameras
were positioned around the smaller pens (two pens of
approximately 2 acres each) closer to the palpation/
insemination barn. Each day around 10:00am, each herd is
brought to these smaller pens in order to separate out the
mares that need palpating to determine ovulation. Mares
that need palpating are separated out from the herd while
the remaining horses return to the pasture. Once each mare
is palpated, they return to the pasture with their known
herd mates. The total duration of handling by humans is
approximately ten minutes every second or third day. For
the remainder of the time, horses live in pastures with free
access to hay/grass and water.
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Videos were collected for both the pastures and small
collection pens with a total of at least 105minutes of video
recorded with each camera on the dates in May.

Coding Behaviors

Two researchers observed behavioral patterns on a total
of twelve separate pairs of horses that exhibited preference
for proximity (allowance for or desire for close proximity of
under approximately 3m with lack of agonistic or aggressive
behaviors by either conspecific) under either pasture or small
pen conditions. Such visual approximations and techniques
used to determine proximity (and preference for proximity)
has been shown to be valid. While GPS tracking systems
can be used to establish more specific proximity between
partners, observational approaches are also found to be
robust when considering the general proximity between two
individuals and the relation to social networks of the group
[32].

In order to determine potential behaviors, both
researchers first observed at least one hour of video of
all of the pairs to look for behaviors that were specific to
bonded pairs that exhibited proximity. Since allogrooming
has been identified as only occurring between bonded
equine conspecifics, this behavior was not counted since the
purpose of this study is to identify other behaviors that are
exclusive to horse friends. The researchers mutually agreed
upon the following list of behaviors that were displayed in
exclusive friendships:

“Initiating close proximity” - when one horse deliberately
moves to be close to the other horse. Both horses may show
preference for close proximity, but this is a behavior that
indicates one horse is making the movements to position
him/her closer to the other.

“Head over back” - where horses put their head over
the back or rump of their horse friend and leave it there for
a duration of at least 3 seconds without any indication of
initiating allogrooming (Figure 1).

Figure 1: An example of the behavior “Head over back”.
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“Nose touch to other’s body” - when the horse touches its
nose to its friend’s body without initiating nuzzle movement
to indicate allogrooming. This nose touch lasts for at least 1s
(Figure 2).

Figure 2: An example of the behavior “Nose touch other’s
body”.

“Head/Neck over other’s head/neck” - when the horse
deliberately moves its head/neck over the other’s head/
neck. The horse may leave it there or it may be a movement.
For this action the horse deliberately moves OVER the other
horse (Figure 3).

Figure 3: An example of the behavior “Head/Neck over
other’s head/neck”. This figure is a still shot of an active
motion in which one horse (white) actively passes its head
over that of the other horse’s head/neck. For the behavior
“Head/Neck under other’s head/neck”, the darker horse
would actively pass its head under the head/neck of the

white horse.

“Head/Neck under other’s head/neck” - when the horse
deliberately moves its head/neck under the other’s head/
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neck. The horse may leave it there or it may be a movement.
For this action the horse deliberately moves UNDER the
other horse. The position of the horses looks the same as
the above, but the difference is that one horse chooses to
move under the other horse whereas the previous behavior
(“over”) is initiated by the horse that moves over the other
(Figure 3).

“Initiating Allogrooming” - when one horse positions
itself opposite and alongside the other and begins nuzzling
the other’s neck/crest/withers to initiate all grooming.
This behavior is restricted to the asking and initiation of
allogrooming. The reciprocation of all grooming may not
occur so the behavior of initiating allogrooming may also be
brief (Figure 4).

Figure 4: An example of allogrooming behavior. This
photograph is of allogrooming when the grooming was
mutual and reciprocated.

Researcher 1 chose recognizable pairs from videos from
Herd 1 while researcher 2 chose recognizable pairs from
videos from Herd 2. In order to follow each pair, researchers
chose horses with distinctive markings so as to be able to
follow them when they chose to group with others. Each
researcher was required to follow and record behaviors
from each pair for at least 30 minutes with the purpose
of recording behaviors that were expressed exclusively
between bonded individuals. These behaviors were defined
as being behaviors that were expressed by either horse with
the bonded conspecific (or conspecifics if it was a triad)
but were not expressed with any other horse and were not
identified as aggressive, agonistic, or guarding (using mild
agonistic behaviors to stop bonded horse from approaching
or to position the body between the bonded conspecific and
the potential threat or novelty [33].

Results

Researcher 1 recorded data on six pairs of horses in
Herd 1 with 45 minutes of observation recorded for each
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pair. Researcher 2 recorded data on six pairs of horses in
Herd 2 with an average observation time of 29min (one pair
was only visible for 21 minutes). Observations included both
pasture and small pen observations.

Researchers observed that each pair demonstrated
unique affiliative behavior patterns that differed from other

pairs so that not all behaviors were expressed by all pairs.
When behaviors were observed, they were often observed
no more than 4 times within the 30 minutes of observation.
Exceptions occurred for individual pairs rather than types of
interactions with some pairs expressing certain behaviors in
much greater frequency than others (Table 1).

Horse Initiating Head Nose Head/ l\'leck Over Head/ Neck' Initiating
Pair Horses Cl(-)se. over Touch Other’s Head/ Under Other’s Allogrooming
Proximity Back Neck Head/Neck
Herd 1 Horse 1 1 2 3 2 8 0
Pair 1 Horse 2 4 2 6 4 0 0
Herd 1 Horse 1 2 0 3 0 0 0
Pair 2 Horse 2 3 0 3 0 0 0
Herd 1 Horse 1 0 0 2 0 0 0
Pair 3 Horse 2 3 1 1 0 2 0
Herd 1 Horse 1 2 1 2 0 0 0
Pair 4 Horse 2 1 3 1 0 1 0
Herd 1 Horse 1 1 0 0 0 0 0
Pair 5 Horse 2 1 0 0 0 0 0
Herd 1 Horse 1 2 0 0 0 0 0
Pair 6 Horse 2 1 0 0 0 0 0
Herd 2 Horse 1 5 0 11 1 0 0
Pair 1 Horse 2 2 0 0 0 0 0
Herd 2 Horse 1 1 0 0 0 0 0
Pair 2 Horse 2 6 0 4 0 0 0
Herd 2 Horse 1 3 1 4 0 1 0
Pair 3 Horse 2 3 2 2 0 0 0
Herd 2 Horse 1 2 0 1 0 3 1
Pair 4 Horse 2 2 2 2 0 0 0
Herd 2 Horse 1 3 2 1 0 0 0
Pair 5 Horse 2 2 0 0 0 0 0
Herd 2 Horse 1 3 1 0 0 0 0
Pair 6 Horse 2 4 1 0 0 0 0

Table 1: Number of times each individual horse in each pair of horses was observed demonstrating specific behaviors for the

duration of the observation.

Proximity

At least one horse in each of the twelve pairs
demonstrated behaviors of initiating proximity with their
preferred partner. In nine of the twelve pairs one horse
initiated proximity more frequently than the other. Within
these nine pairs, partners within five of the pairs only
differed in the frequency of initiating proximity by one. The
difference in frequency of initiating closer proximity in the
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other four pairs was three. One pair included only one horse
who willingly initiated closer proximity.

Head Over Back

Eight of the twelve pairs exhibited behaviors where one
horse chose to put its head over the back or rump of the
affiliated partner. Out of these eight pairs, three pairs included
interactions where only one horse exhibited this behavior.
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Nose Touch to Other’s Body

Nine of the twelve pairs exhibited this behavior and four
of the nine pairs that demonstrated this behavior involved
only one horse that showed this type of interaction. In
one case, for one pair in Herd 2, one individual of the pair
exhibited this behavior eleven times during the observed
time (21 minutes of observation) with no similar behavior
from her affiliated partner.

Head/Neck Over Other’s Head/Neck

Two of the twelve pairs exhibited this behavior with
frequencies of each individual ranging from 1 to 4 times
for the 30 minutes of observation. One pair included two
individuals that each expressed this behavior while one pair
included only one horse that demonstrated this behavior.

Head/Neck Under Other’s Head /Neck

Five of the twelve pairs exhibited this behavior and
within all five pairs only one horse in each pair demonstrated
this behavior. All but one horse demonstrated this behavior
between one and three times with one horse exhibiting
this behavior 8 times during observation (45 minutes of
observation for this specific pair).

Initiating Allogrooming

Only one of the twelve pairs involved the initiation
of allogrooming behavior. The initiation of allogrooming
(mutual grooming) only occurred once during the observed
period with one horse initiating the interaction.

At least five pairs of horses were observed under both
pasture and pen conditions. All pairs of horses who were
observed in the smaller pens (used for separating horses
for palpation) demonstrated higher frequency of behaviors
compared to pasture conditions. All pairs exhibited at least
two additional affiliative behaviors in addition to proximity
with only one pair demonstrating allogrooming behaviors.

Discussion

The findings of this preliminary study suggest that
horses have multiple ways of expressing affection for
their equine friends but it may be limited to a number of
specific behavioral patterns that are equine-specific with
each individual preferring one or more ways to express
emotional bonding. Mutual grooming (allogrooming) has
been used to determine preferences for equine [25] but it
does not always occur between bonded individuals and it is
therefore important to recognize other behavioral indicators
of affection and mutual bonds.
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In the results of this study allogrooming was observed
only once during the observation time, further suggesting
that there are other behavioral indicators of affiliation that
may be preferred for pairs of bonded horses. These behaviors
include when horses choose to hold their head over the back
or rump of the other, touch their nose/muzzle to the other,
and pass their head/neck over or under the other. With the
exception of one horse, all horses observed initiated closer
proximity with their preferred partner at some point during
the observed time. This behavior is supported by existing
research suggesting that horses who choose close proximity
with another conspecific can be seen to prefer the company
of that horse over that of others, indicating stronger social
bonds and friendship [28,29,31]. Since the duration of
observation was limited to 45 minutes, it is possible that
the horse may have exhibited this behavior outside of the
observation window. The initiation of closer proximity
within each pair, however, indicates preference for affiliation
which can be used to support the categorization for other
voluntary, prolonged (without agonistic responses), and
reciprocated behaviors as affiliative.

For the behavior “Head over Back” (Figure 1), eight
of the twelve pairs exhibited this behavior and three of
these pairs included interactions where only one horse
exhibited this behavior. This suggests that while it can be
categorized as an affiliative interaction (since it only takes
place between bonded partners who demonstrate a desire
for close proximity), it is not expressed by all horses, nor is
it an affiliative behavior that is always shared within bonded
pairs.

For the behavior “Nose Touch to Other’s Body” (Figure
2), nine of the twelve pairs exhibited this behavior and four
of these pairs involved only one horse that showed this type
of interaction. The preference for this behavior in only nine
of the pairs suggests that, much like the “Head over Back”,
this is one type of affiliative interaction, but the preference
for it is dependent upon both pairs and individuals within
pairs. This is especially true for the one horse (Herd 2, Pair 1,
Horse 1; Table 1) who demonstrated this behavior 11 times
while her partner did not exhibit the behavior at all. As with
the other behaviors within pairs, this pattern suggests that
individual horses have unique preferences for demonstrating
affiliative behaviors while their partner may not share the
same affiliative strategy (but may be willing to receive the
interaction despite no desire to perform it).

Regarding the behaviors for “Head/Neck over Other’s
Head/Neck” and “Head/Neck Under Other’s Head/Neck”,
two of the pairs exhibited the behavior for “Head/Neck Over
Other’s Head/Neck” while five of the pairs exhibited the
behavior “Head/Neck Under Other’s Head/Neck”. Only one
pair expressed both the behavior of passing the head over
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as well as under the other horse and this was the only pair
of horses in which both horses expressed the behavior (in
this case it was Head/Neck over Other’s Head/Neck). All
other pairs that expressed either of these behaviors included
only one horse in the pair that was observed showing the
behavior. This one pair also exhibited the behaviors in
greater frequency, suggesting not just a strong desire for this
behavior but also the need to express itat a higher rate. While
there was no indication that this behavioral pattern would
attract or maintain a friendship, the similarity of strength
and type affiliative expression is something that needs to be
considered when examining equine partnerships.

The frequency of the behavior of “Initiating
Allogrooming” was of great interest since allogrooming and
mutual grooming are often seen as indicators of affiliative
partners. Within the twelve pairs, however, only one pair was
observed allogrooming and it only occurred once during the
duration of observation. The lack of allogrooming within the
group of observed horses further suggests that allogrooming
is only one indicator of social bonding between pairs.

The expression of each behavior by one, but not both
horses also suggests that the voluntary expression of each
behavior within this affiliative partnership may be a function
of how each horse desires to express affiliation with that
specific partner and potentially others. While allogrooming
has been shown to have physiological effects on heart rate
variability in horses [34] which has been linked to coping
strategies in pairs during and after stress [27], other
behaviors, like nose touching, head over back, and the
passing of the head and neck over or under the other’s head
or neck may simply be expressions of affection between two
individual horses, with each horse having a preference for
how to express his or her affection or affiliation without
an evolutionary physiological advantage. Similar to other
behaviors of “Nose Touch” and passing the head /neck over or
under the other’s head/neck, the expression of the behavior
by one horse and not the partner or more frequently by one
horse suggests an individualized approach and preference to
exhibiting affiliative interactions.

Differences in frequency within and between pairs
indicate that each pair may have their own preference
for behavioral expressions of affiliative interactions with
proximity being the only common factor of indication
of preferred partners. In most pairs, one horse would
demonstrate a specific affiliative behavior (in some cases
this occurred in much higher frequencies than for other
behaviors or in other pairs) which could indicate a very
specific preference for interactions and frequency for the
interaction. Pairs demonstrated preference for behaviors in
addition to proximity, usually exhibiting two other behaviors
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listed (only one included allogrooming) so that not all
behaviors were present for all pairs. This suggests that
horses have preferential affiliative behaviors they express
with their partners that are unique for individuals as well as
pairs.

Observations of increases in affiliative behaviors
(focusing mostly on proximity and allogrooming) between
pairs has been used to support improved management
practices for housing horses and increase prevalence of
group housing [35-37]. Furthermore, research shows that
psychological welfare often improves when horses are housed
in group environments [38-42] so a better understanding of
affiliative behaviors can serve to support development in
management practices.

Conclusion

Additional studies need to be conducted to examine
behaviors of more pairs at this facility in addition to other
pairs living in large stable social environments in which
they can freely choose friends and partners from a large
selection of horses in a large area with free mobility (to freely
escape from those who demonstrate agonistic or aggressive
behaviors as to demonstrate desire for more space versus
close proximity to provide for clarity of proximity preference).
Additional studies need to be done in smaller herds to look at
how and when horses may choose to demonstrate affiliative
behaviors and under what conditions they may choose
to avoid partnering with others. Further research should
also take into consideration how these behaviors may also
carry over into interspecies relationships, especially those
with humans in order to better inform equine welfare and
management practices and equine-assisted programs.

Much like the types of behaviors humans use to
convey affection for partners will often fall within certain
categories; horses may also have these same tendencies
where individuals may choose how, when, and with
whom, to share their affection based on their own unique
behavioral preferences or choice in “love language”. A greater
understanding of individualized expression of affiliation and
friendship can inform welfare practices by observing if and
how horses choose to express different affiliative behaviors.
These same behaviors may also help to inform practices in
human-horse interactions where individuals can have more
defined criteria when determining equine emotional states
when interacting with people.
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