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Highlights

• Many  studies  on  horse  social  behaviour

focused on social organization, dominance and

aggression,  but  studies  on  affiliative

relationships are fewer and further research is

still needed.

• Affiliative relationships are a social  need and

they contribute to the stability of social groups,

reproductive success and welfare of horses.

• Studies  on  affiliative  relationships  were

conducted  on  domestic  and  feral  horse

populations,  on  a  wide  variety  of  ecological

and  management  conditions,  and  used

different data collection and analysis methods,

which  make  comparisons  between  studies

more difficult.
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Abstract

For many years, studies on horse social behaviour focused mainly on social organization, dominance 

and aggression. There are comparatively fewer studies on affiliative relationships among horses, 

despite their impact on the stability of social groups, reproductive success and welfare. We believe that 

it is important to gain a more complete understanding of this dimension of horse social behaviour and 

to identify areas of research which need to be addressed in more detail.

This review summarizes the existing body of scientific knowledge on affiliative relationships among 

horses. Studies were conducted on a large variety of horse populations and environmental conditions, 

from feral to domestic horses under different management conditions. Moreover, studies conducted to 

date used different methodologies for data collection and analysis which make meaningful 

comparisons of their results more difficult. We present their main findings concerning the importance 

of affiliative relationships for horses and the individual and social factors associated with these 

relationships. Furthermore, we discuss the implications of these findings for management of domestic 

horses and propose avenues for future studies. We hope this review stimulates further research in this 

area and may contribute scientific knowledge to improve husbandry practices and horse welfare.

http://www.petbehaviourscience.org/


• This  review  summarizes  the  main  findings

concerning  the  importance  of  affiliative

relationships for horses and the individual and

social  factors  associated  with  these

relationships. 

• We  discuss  how  the  scientific  knowledge

obtained may contribute to improve husbandry

practices  and welfare of  domestic  horses and

propose avenues for future research. 

INTRODUCTION

Early studies on horse social behaviour focused mainly

on  social  organization  as  well  as  dominance

relationships  and  aggression.  There  is  an  extensive

body of literature concerning social organization (e.g.

Klingel 1975; Feist and McCullough 1976; Berger 1986;

Feh  1999;  Linklater  et  al.  1999),  dominance

relationships and agonistic behaviours in both feral and

domestic  horses,  as  well  as  their  implications  for

management  and  housing  (e.g.  Clutton-Brock  et  al.

1976;  Houpt  et  al.  1978;  Houpt  and  Keiper  1982;

Rutberg  and Greenberg 1990;  van Dierendonck et  al.

1995; Weeks et al. 2000; Heitor et al. 2006a). Affiliative

relationships  were  not  as  thoroughly  addressed,

despite their importance for the cohesion and stability

of  horse  social  groups,  management  and  welfare.

Therefore,  we  believe  that  affiliative  relationships

among horses deserve further study.

Studies  on  affiliative  relationships  conducted  to  date

were  performed  on  different  horse  breeds  and

populations,  as  well  as  on  a  large  variety  of

environments  and  management  conditions.  These

studies used a large variety of data collection and data

analysis methods which hinders comparisons between

their  results  and  makes  it  more  difficult  to  extract

meaningful information. We believe that comparing the

main findings of these research studies would allow us

to obtain further information on the adaptive value of

affiliative  behaviours,  the  influence  of  environmental

and management conditions on affiliative relationships

and  the  factors  that  affect  their  development.  The

knowledge obtained would be very useful in guiding

future  research  and  supporting  horse  management

decisions.

The present review intends to summarize and compare

the  main  findings  of  studies  conducted  to  date  on

affiliative  relationships  among  feral  and  domestic

horses. We also aim to discuss the implications of these

findings for husbandry practices in order to improve

the  welfare  of  domestic  horses.  Finally,  we  identify

gaps  in  knowledge  and  propose  avenues  for  future

research.

METHODS

Data collection was done in August 2017. We compiled

scientific  papers  by  searching  for  publications  on

affiliative behaviour in horses using the Google Scholar

search  engine  with  combinations  of  the  following

keywords: affiliative, behaviour, conflict, Equus caballus,

grooming, group, horses, play, relationships and social.

Papers of empirical or observational research specific to

the  intended  topic  and  published  in  peer-reviewed

english-language  journals  were  included.  We  also

searched the reference list of papers to identify studies

that were missed in the initial search.

DIVERSITY OF SUBJECTS AND 
METHODOLOGY IN STUDIES ON AFFILIATIVE
BEHAVIOUR

Studies on affiliative relationships were conducted on

different horse  populations  (Equus  ferus  caballus)  and

Przewalski  horse  (Equus  ferus  przewalskii)  (Kolter  and

Zimmermann  1988;  Keiper  1988;  Klimov  1988).  The

horses lived within a diverse range of environmental

and  social  conditions,  from  feral  populations  with

minimal  human  intervention  (Wells  and  von

Goldschmidt-Rothschild 1979;  Kimura 1998;  Cameron

et al. 2009) to managed populations in captivity (Kolter

and Zimmermann 1988; Keiper 1988; van Dierendonck

et  al.  1995;  Weeks  et  al.  2000).  Therefore,  studies

focused  on  feral  and  semi-feral  horse  populations

composed of naturally formed groups with occasional

introductions  and  removals  of  horses,  as  well  as

artificially  formed  groups  of  domestic  horses  where

group  composition  was  completely  determined  by

humans.  Some  horses  had  been  together  for  many

months or years (van Dierendonck 1995; Weeks et al.

2000;  Heitor  et  al.  2006b;  Heitor  and  Vicente  2010),

while other groups had been formed shortly before the

study (Araba and Crowell-Davis 1994; Bourjade et al.
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2008).

In some studies, stallions were permanent members in

breeding  groups  (Kimura  1998;  Cameron et  al.  2009;

Bouskila  et  al.  2015),  while  in  others,  stallions  were

present only during the reproductive season (Heitor et

al.  2006b;  Heitor  and  Vicente  2010).  In  some  cases,

stallions  were  absent  (Clutton-Brock  et  al.  1976;  van

Dierendonck  et  al.  1995;  Weeks  et  al.  2000;

Sigurjónsdóttir et al. 2003; van Dierendonck et al. 2004)

or existed in very low numbers due to the removal of

colts  (Tyler  1972).  Sometimes foals  were weaned and

removed from the group to prevent inbreeding, usually

before  1-year  old,  either  both  sexes  (Araba  and

Crowell-Davis  1994;  Weeks  et  al.  2000;  Heitor  et  al.

2006b; Heitor and Vicente 2010) or only males (Kimura

1998). In other cases, foals remained in the group and

yearlings as well as two-year-olds were present (Wells

and von Goldschmidt-Rothschild 1979; Crowell-Davis

et al. 1986; van Dierendonck et al. 1995; Sigurjónsdóttir

et al. 2003; van Dierendonck et al. 2004). 

Most authors evaluated affiliative relationships through

a combination of measures  of  spatial  association and

affiliative interactions (e.g. van Dierendonck et al. 1995;

Kimura  1998;  Sigurjónsdóttir  et  al.  2003;  van

Dierendonck et al. 2004; Heitor et al. 2006b; Cameron et

al. 2009; Heitor and Vicente 2010). Nevertheless, some

studies used only spatial association measures (Weeks

et al. 2000; Bouskila et al. 2015). Proximity was based

on the nearest neighbour (Wells and von Goldschmidt-

Rothschild  1979;  Arnold  and  Grassia  1982;  Crowell-

Davis  et  al.  1986;  Kimura  1998;  Heitor  et  al.  2006b;

Heitor  and  Vicente  2010)  or  associates,  i.e.  horses

within a given distance of the focal animal (Araba and

Crowell-Davis  1994;  van  Dierendonck  et  al.  1995;

Weeks et al. 2000; Sigurjónsdóttir et al. 2003; Heitor et

al.  2006b;  Cameron  et  al.  2009;  Heitor  and  Vicente

2010).  Most  commonly,  associates  were  defined  as

being within two body-lengths of each other, which is

purported to correspond to to a horse’s personal space

(van Dierendonck et al. 1995; Sigurjónsdóttir et al. 2003;

van  Dierendonck  et  al.  2004;  Cameron  et  al.  2009;

Bouskila  et  al.  2015).  Some  authors  recorded  only

affiliative interactions related to mutual grooming and

play  (Clutton-Brock  et  al.  1976;  Crowell-Davis  et  al.

1986; Araba and Crowell-Davis 1994; van Dierendonck

et al. 1995; Kimura 1998; Sigurjónsdóttir et al. 2003; van

Dierendonck et al. 2004; Rho et al. 2007). Other studies

also included approaches, follows or friendly contacts

(Wells and von Goldschmidt-Rothschild 1979;  Arnold

and Grassia 1982; Heitor et  al.  2006b;  Cameron et  al.

2009;  Heitor  and  Vicente  2010).  When  assessing  the

relationship  between  affiliative  relationships  and

dominance  rank,  criteria  for  assessing  dyadic

dominance relationships was similar between studies,

but  the  methods  for  constructing  the  dominance

hierarchy  and  assigning  ranks  was  not  always  the

same.  When  studying  factors  related  to  affiliative

relationships, many authors used simple correlations or

two-sample  tests  (e.g.  Clutton-Brock  et  al.  1976;

Crowell-Davis  et  al.  1986;  Araba  and  Crowell-Davis

1994; Weeks et al. 2000; Rho et al. 2007), while others

used also matrix correlation tests (e.g. van Dierendonck

et al. 1995; Sigurjónsdóttir et al. 2003; van Dierendonck

et al. 2004; Heitor et al. 2006b; Heitor and Vicente 2010),

Cluster  Analysis  (Wells  and  von  Goldschmidt-

Rothschild 1979; Kimura 1998), Principal Components

Analysis (Arnold and Grassia 1982; van Dierendonck et

al.  2004),  Generalized Linear Models  (Cameron et  al.

2009) or Social Network Analysis (Bouskila et al. 2015). 

Given the diversity of environmental and management

conditions of horse populations studied to date and the

diversity  of  methods  applied,  comparisons  between

studies  can  only  provide  suggestive  evidence  of

important  variables  and  associations,  which  must  be

later confirmed by experimental studies. Bearing this in

mind,  we  present  the  differences  as  well  as  the

similarities in the findings of those studies and point

out the most relevant patterns that emerged from our

analysis.

THE IMPORTANCE OF AFFILIATIVE 
RELATIONSHIPS

Horses are social animals. The basic reproductive unit

of feral horses is the band, a stable group composed of

several mares, their offspring and one or more stallions

that defend the mares from other males year round, as

is  typical  of  female  defense  polygyny  (Salter  and

Hudson 1982; Kaseda et al. 1995; Linklater et al. 1999;

Linklater  2000).  Several  hypotheses  have  been

formulated  to  explain  the  existence  of  single-stallion

bands  and multiple  stallion bands.  Feh  (1999)  found

evidence of cooperation among stallions in bands with
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multiple  stallions.  Linklater  and  Cameron  (2000)

rejected  cooperative  hypotheses  and  proposed  mate

parasitism and consort hypotheses as better alternative

explanations.

Young  males  and  females  usually  leave  their  natal

bands  upon reaching  sexual  maturity  (2-3  years  old)

and  form  new  groups  or  join  existing  ones  (Klingel

1975; Salter and Hudson 1982; Berger 1986; Feh 1999) to

prevent inbreeding (Monard and Duncan 1996; Monard

et al. 1996). Females join other bands directly, but males

integrate bachelor groups for a few years where they

develop social skills which are necessary to maintain a

band (Hoffmann 1985; McDonnell and Haviland 1995;

Khalil and Kaseda 1998). Despite frequent changes in

composition  within  bachelor  groups,  some long-term

associations among males can be developed (Salter and

Hudson 1982). 

The adaptive value of affiliative relationships

Horses  tend to form stable  affiliative relationships in

feral  and  domestic  horse  groups  that  include  adult

mares (e.g.  stability over a 3-year  period:  Tyler  1972;

van Dierendonck et al. 2004; Heitor and Vicente 2010),

but unstable bonds that suffer seasonal changes have

also been observed (Kimura 1998). Stable relationships

within bands enhance female reproductive success by

reducing stallion harassment and inter-mare aggression

associated  with  band  change  and  male  takeovers

(Berger 1983; Kaseda et al. 1995; Linklater et al. 1999).

Long-term bonds between stallions and mares may also

improve oestrus detection by stallions (Duncan 1980;

Salter and Hudson 1982).  In addition, Cameron et al.

(2009)  reported  that  mares  with  stable  group

membership that contributed more for social bonding

had higher reproductive success.

Affiliative relationships among horses are expressed by

spending  time  in  proximity  and  participating  in

affiliative  interactions,  such  as  mutual  grooming and

social  play  (Tyler  1972;  Wells  and von Goldschmidt-

Rothschild  1979;  Arnold  and  Grassia  1982;  Kimura

1998; Sigurjónsdóttir et al. 2003; van Dierendonck and

Spruijt  2012).  Horses  usually  have  one  or  more

preferred  partners  for  affiliative  relationships  (Tyler

1972; Arnold and Grassia 1982; Estep et al. 1993; van

Dierendonck et al. 1995; Kimura 1998; Sigurjónsdóttir et

al.  2003;  van Dierendonck et  al.  2004;  Bouskila  et  al.

2015).  Some horses are more popular  than others,  as

measured by the number of group members that have

them as a preferred partner (Sigurjónsdóttir et al. 2003).

Preferred partners for mutual grooming tend to be the

same  as  preferred  partners  for  proximity  (Clutton-

Brock  et  al.  1976;  Sigurjónsdóttir  et  al.  2003;  van

Dierendonck  et  al.  2004;  Heitor  et  al.  2006b),  but

sometimes  these  partnerships  differ  (Kimura  1998;

Gilbert-Norton et al. 2004). These findings suggest that,

although  proximity  and  mutual  grooming  are  both

related  to  bonds  in  horses,  their  functions  may  be

slightly different. 

Maintaining  affiliative  relationships  with  particular

partners within the group is important for horses, both

in  bands  and  bachelor  groups,  as  shown  by

interventions in social  interactions of group members

(Heitor  et  al.  2006a;  van  Dierendonck  et  al.  2009;

Granquist  et  al.  2012;  Schneider  and  Krueger  2012;

Krueger  et  al.  2015).  Interventions  in  agonistic

behaviours seemed to promote group cohesion and to

prevent  social  disruption  in  a  bachelor  group  of

Przewalski horses (Krueger et al. 2015).  Interventions

in affiliative interactions seemed to function as a means

to  prevent  a  potential  weakening  of  a  horse’s  own

bonds with preferred partners (van Dierendonck et al.

2009, Schneider and Krueger 2012). In addition, there is

some preliminary evidence that affiliative interactions

exchanged  between  horses  after  a  conflict  could

function  as  reconciliation  behaviours,  thereby

preventing  further  aggression  and  maintain  the

affiliative  relationship  between  former  opponents

(Cozzi et al. 2010).

It has been suggested that affiliative relationships may

provide  other  indirect  benefits  to  mares  by  reducing

aggression received (Cameron et al. 2009). Aggression

increases  stress  levels  and  decreases  body  condition,

thereby reducing reproductive success (Linklater et al.

1999). Nevertheless, frequency of agonistic interactions

is  not  always  lower  among  preferred  partners,  both

among adults (Clutton-Brock et al.  1976; Weeks et al.

2000; Heitor et al. 2006b) and among foals (Araba and

Crowell-Davis 1994). 

Page 14

www Pet Behaviour Science org

Creative Commons License 4.0 – Non Commercial – Share Alike – Attribution

2019 | Vol.8 | 11 -26



Benefits associated with affiliative interactions

There are benefits associated with performing affiliative

interactions,  such  as  mutual  grooming  and  play.

Mutual grooming enables horses to obtain care of the

coat  in  areas  of  the  body difficult  for  them to  reach

(Tyler  1972),  promotes  appeasement  (Feist  and

McCullough 1976) and reduces social tension (Feh and

de  Mazières  1993).  This  behaviour  is  performed  by

horses  of  all  sex-age  classes  but  its  frequency  varies

greatly (Clutton-Brock et al. 1976; Keiper 1988; Heitor et

al.  2006b).  In  some  groups  mutual  grooming  was

relatively  frequent  (Sigurjónsdóttir  et  al.  2003;  van

Dierendonck  et  al.  2004),  but  in  other  groups  the

frequency  was  low  and  some  horses  were  never

observed  participating  in  it  (Wells  and  von

Goldschmidt-Rothschild  1979;  Arnold  and  Grassia

1982;  Crowell-Davis  et  al.  1986;  Heitor  et  al.  2006b;

Heitor and Vicente 2010). Mutual grooming frequencies

vary seasonally, with higher frequencies during spring

and summer due to coat shedding and higher density

of  tabanid  flies  (Tyler  1972;  Wells  and  von

Goldschmidt-Rothschild  1979),  which  could  partly

account  for  the  variation  in  study  results.   Play

behaviour in horses was described by McDonnell and

Poulin (2002) and it  is  generally believed to improve

motor,  cognitive  and  social  skills  (Bekoff  and  Allen

1998).  Social  play  is  mainly  performed  by  younger

horses and males but it  is rarely seen in adult mares

(Tyler  1972;  Wells  and  von  Goldschmidt-Rothschild

1979;  Sigurjónsdóttir  et  al.  2003;  Zharkikh  and

Andersen 2009). 

Van Dierendonck and Spruijt (2012) argued that mutual

grooming and play  could  be  considered  “ethological

needs” because these behaviours are performed by all

individuals, self-rewarding, have a rebound effect and

chronic stress is induced in absence of a social partner.

In  addition,  van  Dierendonck  and  Spruijt  (2012)

reviewed evidence that horses that are deprived from

social  contact  with  other  horses  can  suffer  chronic

stress  and  engage  in  abnormal  behaviours  such  as

stereotypies.  For  example,  van  Dierendonck  (2006)

observed  that  horses  housed  in  a  social-contact-at-a-

distance  system  conspicuously  anticipated

opportunities  for  direct  physical  contact  with  other

horses and showed stress reactions when social contact

was no longer allowed. Consistent with these findings,

Visser  et  al.  (2008)  observed  that  stress-related

behaviours  and  stereotypies  were  displayed  more

frequently in individually housed horses than in horses

kept  in  pairs.  In  addition,  Hartmann  et  al.  (2012)

reviewed  evidence  that  the  opportunity  for  social

contact  is  related to improved development  of social

skills, decreased reactivity and decreased aggression in

domestic horses. Housing young horses singly does not

give them the opportunity to practice their social skills,

so  they  are  more  prone  to  injuries  when  interacting

with  other  horses  as  adults  (Søndergaard  and

Christensen 2007).

In sum, affiliative relationships promote group stability,

which is  related to increased reproductive  success  in

feral horses.  Moreover, the opportunity to engage in

affiliative interactions is an ethological need for horses

and  it  is  necessary  for  normal  development  of  their

social skills.

FACTORS  ASSOCIATED  WITH  AFFILIATIVE
RELATIONSHIPS

Although the importance of affiliative relationships for

horses  is  undeniable,  factors  that  determine  the

strength  of  affiliative  relationships  and  choice  of

preferred  partners  are  less  clear.  We  found

contradicting results between studies, which could be

due  to  the  differences  in  horse  breeds,  management

conditions, data collection and data analysis methods

of  studies  conducted  to  date.  We  present  the  main

findings  of  studies  that  assessed  the  association

between  affiliative  relationships  and  the  factors  age,

gender,  dominance,  kinship  and  familiarity,

reproductive state and social environment.

Age

Many  authors  observed  that  horses  formed  stronger

bonds  with  other  horses  of  similar  age,  especially

within their age class (e.g. foals, subadults, adults). This

could be due to their similar environmental and social

needs.  When  integrating  new  bands  after  natal

dispersal,  young  females  usually  had  one  particular

subadult female as preferred partner for proximity and

affiliative interactions, which was close in age (Monard

and Duncan 1996). In groups without mature stallions,

horses  more  often  performed  affiliative  interactions
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(mutual grooming and play) and maintained proximity

with horses  of  similar  age (Clutton-Brock et  al.  1976;

Sigurjónsdóttir et al. 2003). In a Camargue horse herd

with  a  mature  stallion,  Wells  and  von  Goldschmidt-

Rothschild  (1979)  also  observed that,  excluding  close

kin  relationships  via  the  mother,  horses  spent  more

time in proximity  to  other  horses  of  similar  age.   In

foals, mutual grooming was most common with other

foals  (Crowell-Davis et  al.  1986;  Rho et  al.  2007).   In

addition,  when  mothers  and  close  relatives  were

excluded,  foals  were  more  often  nearest  neighbours

with other foals (Crowell-Davis et al. 1986) or partners

for affiliative interactions (Wells and von Goldschmidt-

Rothschild 1979).  Nevertheless,  some exceptions were

found:  age  similarity  was  not  related  to  affiliative

relationships among adult Sorraia mares (Heitor et al.

2006b) and Konik horses (Bouskila et al. 2015). 

Studies  show  that  foals  and  subadults  take  part  in

affiliative  interactions  more  frequently  than  adults,

particularly   social  play  (Tyler  1972;  Feist  and

McCullough  1976;  Wells  and  von  Goldschmidt-

Rothschild 1979;  Sigurjónsdóttir  et  al.  2003;  Zharkikh

and  Andersen  2009)  and  mutual  grooming  (Keiper

1988; Granquist et al. 2012). Among adult horses, age

seems  less  important,  as  it  was  not  associated  with

frequency  of  mutual  grooming  in  Highland  pony

mares  (Clutton-Brock  et  al.  1976)  or  frequency  of

affiliative  interactions  in  bachelor  Przewalski  males

(Zharkikh and Andersen 2009).   Subadults had more

preferred  partners  for  mutual  grooming  than  adult

mares in harems (Granquist et al. 2012).  However, the

strength  of  affiliative  relationships  and  diversity  of

partners was not related to age in adult Sorraia mares

(Heitor  and  Vicente  2010).  Consistent  with  these

findings,  the  number  of  preferred  partners  for

affiliative interactions (mutual grooming and play) and

popularity  as  a  partner  were  not  related  to  age  in

Icelandic horses (Sigurjónsdóttir et al. 2003). Therefore,

studies  in  horses  have  not  shown  a  decline  in

sociability with aging such as referred in humans and

nonhuman  primates  (Pavelka  1991;  Veenema  et  al.

1997).  Nevertheless,  the effects  of  aging on affiliative

relationships would be best examined by longitudinal

studies to allow the control of confounding variables.

We do not know of any longitudinal study conducted

to date that has investigated the changes in affiliative

relationships of horses as they age.

Gender

Icelandic  horses  spent  more  time  in  proximity  and

groomed  more  often  with  horses  of  the  same  sex

(Sigurjónsdóttir et al. 2003).  Araba and Crowell-Davis

(1994) observed that foals associated more often with

foals of  the same sex than with foals of the opposite

sex,  both  before  and  after  weaning.  Nevertheless,

Weeks  et  al.  (2000)  reported  that  the  most  common

spatial  associate  of  foals  was  not  related  to  gender

either  before  or  after  weaning.  Crowell-Davis  et  al.

(1986)  found  that  male  foals  groomed  almost

exclusively  with  female  foals,  fillies  groomed  other

foals irrespective of gender but they were more likely

to have other fillies as nearest neighbours. Foals were

as likely to mutual groom with a foal of the opposite

sex as with a foal of the same sex in Jeju ponies (Rho et

al.  2007).  Young males preferred to play within their

own sex-age class, while the subadult females played

with both sexes (Sigurjónsdóttir et al. 20003). Monard et

al.  (1996)  reported that  before  natal  dispersal,  young

Camargue  mares  played  more  often  with  other

immatures of both sexes. Therefore, it seems that young

males tend to mutual groom more often with opposite

sex  partners  and  more  often  play  with  same-sex

partners, while females do not display gender-related

differences. Female foals took part in mutual grooming

more often than male foals in Welsh ponies (Crowell-

Davis et al. 1986). Young males played more often than

females (Wells and von Goldschmidt-Rothschild 1979;

Sigurjónsdóttir  et  al.  2003),  and  they  also  had  more

playing  partners  and  were  more  popular  as  play

partners than females (Sigurjónsdóttir et al. 2003). 

These differences between genders may reflect different

functional  benefits  of  affiliative  relationships  for

stallions and mares. For mares, affiliative relationships

established with both the band stallion and other mares

contribute to stable group membership which increases

reproductive success (Linklater et al. 1999). For males,

bonding  with  other  stallions  may  be  less  important

because bachelor bands are unstable and the greatest

reproductive success is achieved through relationships

established with mares in a band (Linklater et al. 1999).

Nevertheless,  social  play  may  be  more  frequent  in

males  than  females  because  a  male’s  play-fighting

experiences at an early age could help develop skills

which  will  be  important  for  stallions  in  acquiring,
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maintaining and defending a harem from other males

(Rho et al. 2007). Further study is necessary to assess

whether mutual grooming and social play at an early

age affect  the  strength of  affiliative relationships and

reproductive success later in life.

Dominance

Relatively  stable  and  linear  dominance  hierarchies

based  mainly  on  age,  are  usually  developed  within

horse social groups (e.g. Clutton-Brock et al. 1976; Wells

and  von  Goldschmidt-Rothschild  1979;  van

Dierendonck  et  al.  1995;  Sigurjónsdóttir  et  al.  2003;

Gilbert-Norton et al. 2004; Heitor et al. 2006a), although

Feist  and  McCullough  (1976)  found  no  consistent

dominance  hierarchy  among  mares  in  feral  harem

groups. 

Contribution to affiliative relationships may be related

to dominance relationships within each pair of horses.

The dominant individual within each pair of horses has

been  reported  to  initiate  affiliative  interactions  more

frequently  than  the  subordinate  (Clutton-Brock  et  al.

1976;  Wells  and  von  Goldschmidt-Rothschild  1979;

Heitor  et  al.  2010).  However,  Tyler  (1972)  noted  that

mutual  grooming bouts  were  most  often initiated by

subordinates  (Tyler  1972).  Subordinates  may  be

inhibited  from  initiating  affiliative  interactions  with

dominants  (Wells  and  von  Goldschmidt-Rothschild

1979)  due  to  the  increased  probability  of  receiving

agonistic interactions from them (Heitor et al.  2006a).

Moreover,  subordinates  may leave dominants  due  to

agonistic  interactions  received  from  them,  thereby

contributing  less  to  proximity  (Heitor  and  Vicente

2010).

Some studies found that horses with similar dominance

rank  developed  stronger  affiliative  relationships

(Clutton-Brock et al. 1976; Wells and von Goldschmidt-

Rothschild  1979;  Kimura  1998;  Sigurjónsdóttir  et  al.

2003), spent more time in proximity (van Dierendonck

et  al.  1995;  Kimura  1998;  Heitor  et  al.  2006b)  or

groomed  more  often  (Clutton-Brock  et  al.  1976;

Sigurjónsdóttir et al. 2003). However, other studies did

not  find relationships between mutual  grooming and

rank  distance  (van  Dierendonck  et  al.  1995;  van

Dierendonck et al. 2004; Heitor et al. 2006b) or between

proximity  and rank distance  (van Dierendonck et  al.

2004; Bouskila et al. 2015).

Mutual grooming frequency was not related to rank in

free-ranging  Highland  ponies  (Clutton-Brock  et  al.

1976).  Nevertheless,  lower-ranking  Przewalski  horses

in  captivity  were  involved  in  mutual  grooming

significantly more often (Keiper 1988). Popularity as a

partner for mutual grooming or play was not related to

rank in Icelandic horses (Sigurjónsdóttir et al. 2003). In

addition, rank was not related to sociability (based on

the  number  of  spatial  associates)  in  mares  and foals

(Weeks  et  al.  2000)  or  to  the  number  of  play  bouts

initiated or  terminated  by foals  (Araba and Crowell-

Davis 1994).

In sum, affiliative relationships may be influenced by

dyadic  dominance  relationships  and  rank  similarity,

but dominance rank seems less important.

Kinship and familiarity

In  feral  horses’  natal  bands,  females  bond  more

strongly  with  their  mother  and  siblings  (Tyler  1972;

Wells and von Goldschmidt-Rothschild 1979; Monard

et al. 1996). These bonds are usually broken at the time

of  natal  dispersal  (Klingel  1975;  Salter  and  Hudson

1982;  Waring  1983;  Berger  1986;  Feh  1999)  but  long-

term  bonds  may  develop  among  adult  matrilineal

relatives if they ever meet again (Tyler 1972; Monard

and Duncan 1996). Some authors found that mares who

were close relatives via the mother spent more time in

proximity (Gilbert-Norton et al. 2004) or participated in

mutual  grooming  more  often  (Keiper  1988;

Sigurjónsdóttir et al. 2003; van Dierendonck et al. 2004;

Heitor et al. 2006b). By contrast, other studies found no

relationship between mutual grooming and kinship via

the mother (Clutton-Brock et al. 1976; van Dierendonck

et al. 1995). Moreover, affiliative relationships were not

stronger  between  close  relatives  in  Sorraia  mares

(Heitor  et  al.  2006b;  Heitor  and  Vicente  2010)  or

Icelandic  horses  of  all  age-sex  classes  without  intact

stallions (van Dierendonck et al. 1995). 

In herds where all horses were familiar to each other,

affiliative  relationships  were  sometimes  related  to

kinship  beyond  close  relatives  via  the  mother,  as

measured  by  the  degree  of  genetic  relatedness

(Sigurjónsdóttir et al. 2003; van Dierendonck et al. 2004;
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Heitor  et  al.  2006b).  Nevertheless,  the  relationship

between  kinship  and  affiliative  relationships  among

mares reported by Heitor et al. (2006b) was no longer

significant  in  later  years  (Heitor  and  Vicente  2010).

Moreover,  Bouskila  et  al.  (2015)  found no  significant

relationship between genetic relatedness and strength

of spatial associations in semi-feral Konik horses.

Monard  and  Duncan  (1996)  reported  that  young

dispersing  females  more  often  joined  bands  with

familiar subadult females that had previously belonged

to  their  maternal  groups  and  they  formed  close

affiliative  relationships  with  them,  at  least  initially.

However,  in  their  study,  familiar  females  were  often

close  relatives,  so it  was not  possible  to  separate the

familiarity  and  kinship  effects.  Arnold  and  Grassia

(1982) observed that mares that had been in the same

group before the study spent more time close to each

other when resting. In Icelandic horses, the relationship

between  frequency  of  mutual  grooming  and  kinship

was not significant when familiarity was controlled for

(van Dierendonck et al. 2004). Van Dierendonck et al.

(2004)  stated  that,  when  unfamiliar  animals  were

introduced  into  the  group,  familiarity  was  a  more

powerful  predictor  of  the  frequency  of  mutual

grooming than kinship.

These  findings  suggest  that  horses  may  be  able  to

recognize close kin via the mother and may also be able

to discriminate genetic relatedness to a certain extent,

although  these  abilities  need  to  be  tested

experimentally. Affiliative relationships with kin seem

more  important  in  natal  bands  between  mother-

offspring and siblings than among adults.  Familiarity

with another horse seems to have greater influence on

affiliative  relationships  when  animals  move  to  new

groups  where  most  other  horses  are  unfamiliar  to

them. We suggest that selective pressure for developing

affiliative  relationships  based  on  kin  and  familiarity

may be low in horses because they are unlikely to find

close  relatives  and  familiar  individuals  in  their  new

groups after natal dispersal.

Reproductive state

Foaling  leads  to  changes  in  affiliative  relationships

among mares (Estep et al. 1993; van Dierendonck et al.

2004;  Heitor  and Vicente  2010).  The distance  of  new

mothers  to  other  group  members  increased  after

foaling (Tyler 1972; Klimov 1988; Estep et al. 1993; van

Dierendonck  et  al.  2004;  Heitor  and  Vicente  2010).

Mothers  seemed  to  be  mainly  responsible  for  this

because  they  did  not  receive  lower  frequency  of

affiliative  interactions  (Heitor  and  Vicente  2010)  but

they  initiated  affiliative  interactions  less  often  and

contributed less to proximity with group members after

foaling  (Estep  et  al.  1993;  Heitor  and  Vicente  2010).

Estep et al. (1993) also observed that preferred partners

for  proximity  changed  after  foal  birth.  Mares  spent

more  time  in  proximity  to  others  in  the  same

reproductive  state,  so  barren  mares  and  mares  with

foals were spatially separated into sub-groups (Arnold

and Grassia 1982; van Dierendonck et al. 2004; Heitor

and Vicente 2010; Bouskila et al. 2015). 

Despite  changes  in  spatial  proximity,  patterns  of

affiliative  interactions  suggest  that  affiliative

relationships  among  mares  before  foaling  are  not

broken and replaced by new relationships with mares

in  the  same  reproductive  state.  In  Icelandic  horses,

mares  groomed  more  often  with  others  in  the  same

reproductive state but they maintained their preferred

mutual  grooming  partners  (van  Dierendonck  et  al.

2004).  In  Sorraia  horses,  mares  did  not  engage  in

affiliative  interactions more frequently  with others  in

the same reproductive state (Heitor and Vicente 2010).  

Social  isolation  after  parturition  is  important  for

imprinting  and  individual  recognition  between  dam

and  foal,  preventing  foals  from  bonding  with  other

horses in the first few days after birth (Estep et al. 1993;

van  Dierendonck  et  al.  2004).  The  sub-grouping  of

dams and foals may facilitate protection of those foals

from  interactions  with  other  group  members  (van

Dierendonck et al. 2004). In addition, mutual attraction

between  mares  with  foals  may  be  a  by-product  of

mutual attraction between foals (van Dierendonck et al.

2004).  As foals begin to interact  with each other  and

their dams maintain proximity to them, mares in the

same reproductive  state  may  end up spending  more

time in proximity. 

Social environment

Sigurjónsdóttir  et  al.  (2003)  noticed  that  mutual

grooming  seemed  to  be  more  common  in  groups
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without  stallions.  In  addition,  in  these  groups  mares

more often groomed with other mares of similar age

(Tyler 1972; Clutton-Brock et al. 1976; Sigurjónsdóttir et

al. 2003) while mares in harems engaged in affiliative

interactions  more  frequently  with  their  0-3  year  old

offspring but rarely with other mares (Wells and von

Goldschmidt-Rothschild 1979).  Granquist  et  al.  (2012)

observed that  in stable  groups with a stallion,  mares

showed less  developed dominance  hierarchies,  lower

frequencies  of  aggression,  fewer  preferred  mutual

grooming  partners  and  made  fewer  interventions  in

affiliative  interactions  of  group  members  than  in

groups without stallions. The overall mutual grooming

frequency  was  similar  in  harems  and  non-stallion

groups.  Granquist  et  al.  (2012)  suggested  that  the

presence of stallions and their herding movements to

maintain  cohesiveness  of  the  group  may  reduce  the

need  or  opportunity  for  interactions  among  mares

(Granquist et al. 2012). Moreover, Sigurjónsdóttir et al.

(2003) suggested that affiliative relationships could be

dependent on the dominance status of the stallion and

that  the  social  structure  of  groups  without  a  stallion

could be similar to that of harems with a low-ranking

stallion.  Affiliative  relationships  among  mares  were

also deeply affected by stallion behaviour in a group of

Przewalski  horses  in  captivity:  the  stallion  directed

intense  aggression  towards  some  of  the  mares  and

herded  other  mares  away,  causing  splitting  of  the

group (Kolter and Zimmermann 1988).

Mares  affect  the choice of preferred partners  of  their

offspring before weaning and also to some extent after

weaning,  although  less  significantly  so.  Foals  and

yearlings  associate  more  with  the  offspring  of  their

dam’s  preferred  spatial  associate  (Wells  and  von

Goldschmidt-Rothschild  1979;  Araba  and  Crowell-

Davis  1994;  Weeks  et  al.  2000).  Nevertheless,  the

stability of this influence in the long term was not yet

addressed. Heitor and Vicente (2008) reported that rank

and maternal experience of mares had little influence

on the development of affiliative relationships of their

foals with other horses. Sociability rates based on the

number  of  spatial  associates  were  significantly

correlated in dams and their foals prior to weaning, but

not after weaning (Weeks et al. 2000).

The  presence  of  adults  beyond  the  mother  and  the

adult-young ratio are important for social development

of young horses. Bourjade et al. (2008) found that when

adults were present in same-sex groups, young horses

between  1-2  years  old  had  clear  preferred  partners,

displayed  new  behaviour  patterns  and  showed

decreased aggression, compared with same-sex groups

without adults. In groups with lower adult-young ratio,

young Przewalski horses between 1-2 years old spent

more  time  in  association  with  other  young  horses,

segregated more from adults and were more aggressive

than in  higher adult-young ratio groups (Bourjade et

al.  2009).  Nevertheless,  the  frequency  of  affiliative

interactions and number of preferred spatial partners

was not related to the adult-young ratio (Bourjade et al.

2009). Because dams and other adults can be important

learning models for young horses (Bourjade et al. 2009),

more studies are needed to address the consequences

of  management  procedures  such  as  weaning  and

keeping weaned young horses in same-age groups on

the  development  of  social  skills  and  affiliative

relationships in horses. 

IMPLICATIONS FOR HUSBANDRY PRACTICES
AND WELFARE

Broom (1986) defined welfare as the state of an animal

with  regards  to  its  attempts  to  cope  with  its

environment. Domestic horses do not have control over

some features of their environment (e.g. home range,

group  members  and  mating  partners).  Therefore,

understanding  the  ethological  needs  of  horses

regarding affiliative behaviour and relationships may

provide  valuable  information  to  improve  husbandry

practices  and  horse  welfare.  Domestication  caused

changes in horse behaviour, especially decreased fear

and  reactivity,  but  did  not  significantly  affect  social

behaviour  (van  Dierendonck  and  Spruijt  2012).  As

stated  by  these  authors,  engaging  in  affiliative

interactions such as mutual grooming and social play is

an ethological need. 

Although  husbandry  conditions  have  improved over

the last decades, many domestic horses are still housed

individually  in  enclosed  stables  with  limited  space

available, most of them in boxes (Hartmann et al. 2012).

Physical contact with other horses is typically limited,

especially  among  mature  stallions  (Hartmann  et  al.

2012). Because they are deprived of social contact, most

affiliative behaviours cannot be performed. In addition,
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whereas horses kept at pasture tend to associate with

preferred  group  members  and  distance  themselves

from others, social relationships with a stabled horse’s

closest  neighbours  are  not  often  taken  into  account

when deciding on housing arrangements (Redgate and

Davidson  2007).   In  other  cases,  horses  are

(semi-)permanently housed in large groups. Confined

spaces  where  animals  cannot  avoid  dominant

individuals  and  aggressive  behaviours  may  result  in

more  defined  dominance  hierarchies,  increased

competition  for  resources  or  higher  aggression  rates

(Houpt  and  Keiper  1982;  Keiper  1986;  Mills  and

Nankervis  1999;  Price  1999;  Andersen et  al.  2006).  In

addition,  in  managed  horse  herds  where  group

composition  is  frequently  determined or  changed by

man,  bonds  may  not  develop or  be  disrupted  (Tyler

1972)  and  relationships  need  to  be  readjusted

periodically,  which  may  cause  increased  aggression

(Waring 1983). 

Based on the main findings of this review, we propose

some  recommendations  regarding  management  and

husbandry of domestic horses in order to improve their

welfare.

Individual versus group housing

The findings of this review concerning the importance

of  affiliative  relationships  provide  a  strong  basis  for

recommending  the  use  of  housing  conditions  where

horses  are  allowed  permanent  social  contact  and

development of affiliative relationships. Horses should

be  kept  as  a  group  at  pasture  or  with  access  to  an

outdoor paddock. The enclosure area will  depend on

group size, but it should provide them ample space to

move  away  from  other  horses  if  needed.  This  is

important, for example, for new mothers to create some

distance between their newborn foal and other group

members.

Group composition

Horses  tend  to  form  stronger  bonds  with  others  of

similar age, especially among young horses. Moreover,

young  horses  get  frequently  involved  in  affiliative

interactions with partners of both sexes. The presence

of  adults  beyond  the  mother  is  important  for  the

development  of  social  skills,  especially  for  young

horses,  because  adults  may  serve  as  role  models.

Therefore,  it  seems  that  young  horses  would  benefit

most from being kept in groups with different age-sex

classes for as long as possible, instead of the common

practice of weaning foals before 1-year old and keeping

them in same-age groups.

However, our findings show that it is generally difficult

to  predict  whether  horses  will  form strong affiliative

relationships based on individual factors such as those

assessed in  this  review (e.g.  age,  gender,  dominance,

kinship)  because  these  factors  were  not  consistently

related to affiliative relationships across different horse

populations. When decisions have to be made on which

horses will be grouped together, it may then be more

useful  for  horse  keepers  to  monitor  affiliative

relationships  between  horses  than  trying  to  predict

these  relationships on the basis  of  individual  factors.

Observing social  behaviour  will  allow them to  make

the  necessary  adjustments  in  group  composition,

housing  conditions  and  management  procedures,  so

that welfare is improved. This monitoring is especially

important after introduction or removal of horses and

after the birth of foals to assess the effects on affiliative

relationships  and prevent  possible  cases  of  increased

aggression.  This  review  presents  some  behavioural

measures that may be used by horse keepers for this

purpose.

Introduction and removal of horses from groups

Because  horses  develop  strong  and  stable  affiliative

relationships  which  affect  their  welfare,  changes  in

group composition due to introduction and removal of

horses should be avoided as much as possible. When

animals moved to new groups where most other horses

were unfamiliar to them, familiarity was an important

factor  related  to  the  development  of  affiliative

relationships.  Therefore,  when  a  horse  is  to  be

transferred to a new group, choosing a group with at

least one familiar horse should be preferred, if one is

available. 

GAPS IN KNOWLEDGE AND AVENUES FOR
FUTURE RESEARCH

Considering  the  findings  of  previous  studies,  we

identified areas of research which could be addressed
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in  more  detail  in  order  to  gain  a  more  complete

understanding  of  affiliative  relationships  among

horses. Here we present themes which deserve further

investigation  and  suggest  improvements  considering

methodological issues.

Differences  in  personality,  life  history,  social

competence  and  social  learning  may  cause

interindividual  variation  in  the  way  each  horse

expresses  an  affiliative  relationship.  For  example,  as

mentioned before,  some horses  were  never  observed

performing  mutual  grooming  but  expressed  other

types of affiliative behaviour. Therefore, we believe it is

important to apply statistical tests that take individual

variation into account and to use multiple behavioural

measures  to  assess  affiliative  relationships.  We

recommend  the  use  of  several  types  of  affiliative

interactions  (e.g.  approach,  follow,  friendly  contacts,

mutual  grooming)  and  proximity  measures  (e.g.

associates,  nearest neighbours) and the assessment of

correlations between these measures. For the study of

proximity  relationships,  biologically  meaningful

information can best be obtained by evaluating which

individuals  are  within  the  personal  space  (van

Dierendonck  et  al.  2004)  because  this  is  the  area

immediately  around  the  horse  in  which  only  close

companions  are  tolerated  (for  review  see  Mills  and

Nankervis  1999).  Proximity  measures  could  be  more

relevant  if  they  take  into  account  a  horse’s  personal

space as well as the enclosure or pasture area weighted

by the number of horses. 

The terminology for describing affiliative relationships

could  be  made  more  objective  by  using  descriptive

terms.  For  example,  some  authors  used  the  term

“preferred  partners”,  which  suggests  that  affiliative

relationships were based on a cognitive ability to make

a  choice  based  on  preference.  This  cognitive  feature

was  not  tested  in  observational  studies.  In  addition,

there  may  be  social  constraints  that  prevent  horses

from associating with certain group members thereby

imposing  limits  on  their  choices.  Therefore,  “most

common partners” or other descriptive terms would be

more adequate.

Although  affiliative  relationships  are  commonly

assessed  through  a  variety  of  behavioural  measures,

social  skills  have  not  been  objectively  defined  and

measured  in  horses.  More  study  is  also  needed  to

understand  how  the  development  of  these  skills  is

affected by maternal investment, age at weaning, group

members (e.g. peer number, age and gender) and social

play. Future studies could also address the impact of

social skills on reproductive success later in life.

The  underlying  motivations  and  functions  of

interference  and  reconciliation  behaviours  among

horses and their role in affiliative relationships could be

studied  in  greater  detail.  Regarding  interference

behaviours,  it  is  important  to  analyze  the  type  of

behaviour  that  was  used  to  interfere  (affiliative  or

agonistic),  the  identity  of  the  target  horse  and  the

immediate  effect  of  interference  (e.g.  separation,

replacement). Regarding reconciliation, we believe that

the type and intensity of agonistic interactions and the

kind of affiliative interactions exchanged between the

horses  after the agonistic  interaction should be taken

into  account.  Moreover,  when  studying  interference

and reconciliation, social interactions may be directed

to group members that are interacting with one another

merely by chance. For example, horses that intend to

interfere  in  interactions  of  group  members  may  be

expected  to  pay  attention to  those  social  interactions

prior to intervening on them. Therefore, attention could

also  be  measured,  through gazing,  ear  turning,  head

and neck lifting and orientation of the body towards

the target.

Cooperative  behaviours  and  their  association  with

affiliative  relationships  have not  been investigated  in

horses.  Cooperation  in  horses  has  been  given  little

attention, except among males in bands with multiple

stallions, as referred earlier. Heitor et al. (2011) reported

that  sexual  interference  behaviours  in  Sorraia  horses

seemed  to  be  related  to  mare  protection,  but  more

studies  are  needed  to  understand  whether  these

behaviours could be explained by cooperation. It could

also  be  tested  whether  interference  in  agonistic

interactions  of  other  mares  or  their  foals  can  be

explained  through  cooperative  hypotheses.  Vigilance

behaviours and tolerance at feeding sites could also be

investigated as subtle forms of cooperation.

CONCLUSIONS

Horses  develop  strong  and  stable  affiliative
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relationships  that  have  been  favoured  by  natural

selection through increased survival and reproductive

success.  Affiliative relationships are associated with a

variety of individual and social factors, but the relative

importance  of  these  factors  shows  large  variation

between  horse  populations.  Age  similarity,  mare

reproductive state and social environment were some

of the most relevant factors associated with affiliative

relationships. We argue that horse husbandry practices

should  be  supported  by  the  body  of  scientific

knowledge that has been gathered to date on horses’

social needs and affiliative behaviour. Domestic horses

should  be  provided  with  conditions  to  express  their

natural affiliative behaviours and develop social skills.

Regarding  fundamental  research,  we  suggest  that

promising areas for future study include social skills,

interference, reconciliation and cooperative behaviours.
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