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Abstract: I used naturalistic observations to explore patterns of greeting
behavior between 58 off-leash dogs (Canis familiaris) at a dog park. Dogs
greeting at a dog park entailed one or both dogs approaching, engaging in
olfactory inspection, and then departing or, on occasion, engaging in play.
Single-dog greetings, where one dog approached, were statistically more
frequent than dual-dog greetings, where both dogs approached. In single-dog
greetings, the dog initiating the greeting was significantly bigger and had body
posture higher than or equal to that of the recipient dog. Play did not
commonly follow greetings, and no incidents of aggression in conjunction with
greetings were observed. Voluntary greeting times between dogs in this study
were short (mean greet times between unleashed dogs were 6.042 + 0.801 s).
Reciprocated greetings, where both dogs engaged in olfactory inspections of
the anogenital region, face/head, and/or inguinal region of the other dog, were
not significantly more frequent than unreciprocated greetings, where only one
of the dogs engaged in olfactory inspection. However, dogs in reciprocated
greetings were more evenly matched in terms of weight than dogs in
unreciprocated greetings. In 48.1% of dyads, greeting resulted in a significant
change of body posture in one or both dogs. This change was from either a high
or low posture at the beginning of the greeting to a neutral posture at the end
in most cases. This suggests that greetings in domestic dogs may function in
conflict management by reducing arousal and fear. In single-dog greetings,
olfactory inspections varied statistically by greeter role (initiator vs. recipient of
greeting). The applications of these finding to clinicians working in companion
dog behavior are discussed.

Keywords: dog behavior, dog greeting behavior, dog parks, body postures; off-
leash dog behavior

HIGHLIGHTS

* Dogs greeting one another at a dog park do so as a means of information
gathering and conflict management.

¢ Greet times between dogs under semi-naturalistic conditions were relatively
short, lasting only a few seconds.

* Body postures after a greeting indicated reduced arousal and fear in one or
both dogs in approximately half of all greetings.

¢ The findings reported have implications for the management of dogs in
public spaces where dog-to-dog encounters may be likely.
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INTRODUCTION

Researchers have defined greetings in non-human animals as a ritualized
pattern of behaviors that occur when animals meet or reunite (Kutsukake et al.
2006; Dias et al. 2008;). Greetings can serve multiple functions including
reinforcing group cohesion and social bonds (Smuts and Watanabe 1990; De
Marco et al. 2014). For example, female spotted hyenas (Crocuta crocuta) who
have been separated will, upon reunion, preferentially direct greetings towards
kin and close social companions over less familiar individuals (Smith et al.
2011). Similarly, in a captive pack of 14 African wild dogs (Lycaon pictus),
individuals greeted not only when reunited after a separation, but also when
together, suggesting that greetings function to promote cooperation among
group members (Riitten and Fleissner 2004).

In addition to the promotion of social cohesion and cooperation in some
species, greetings also allow individuals to gather information (Howse et al.
2018), assess potential competitors, and manage conflicts without having to
resort to fighting (Colmenares et al. 2000; Smuts 2002; Aureli and Schaffner
2007). This is especially important during tense situations in which unfamiliar
individuals with the potential to severely injure or kill one another are greeting
(Preuschoft and van Schaik 2000). For example, male hamadryas baboons
(Papio hamadryas) have large canine teeth used in fighting. Males competing
over estrous females use greetings as an assessment strategy to avoid costly
aggression (Colmenares 1991). During greetings, animals are in close proximity
and vulnerable body parts, such as the penis (in male primates) or the pseudo-
penis (in female spotted hyenas) are often exposed and inspected by one or
both individuals. When both individuals engage in similar greeting behaviors,
the greeting is labeled as “reciprocated”. When one individual ignores, moves
away, or responds with aggression, the greeting is labeled as “unreciprocated”
(Kummer 1968; Colmenares 1990).

Domestic dogs are also known to engage in greeting behaviors. Dogs who meet
and greet will inspect each other’s groin, face, and/or anogenital region
(Bradshaw and Lea 1992; Rezac et al. 2011; Howse et al. 2018), areas where
pheromones are secreted that allow for intra-specific olfactory communication
related to gender, reproduction, and status in dogs and wolves (Harrington and
Asa 2003; Pageat and Gaultier 2003). These “inspections” entail some risks
because dogs are exposing sensitive body areas, such as their genitals, to the
inspecting face and neighboring teeth of other dogs during greetings. Larger
individuals may have a size advantage in the advent that a greeting turns tense
or leads to aggression, and dogs with higher body postures may convey higher
status and be more confident (Hasegawa e al. 2014) during greetings.

Pet Body postures indicate status in dogs (van der Borg et al. 2015) and also serve
B haviour as a guide to their emotional states (Siniscalchi et al. 2018). For example, high
e. aviot body postures may signal confidence (Petrak 2010), but high postures during a
SC|e“ce greeting can also indicate over-arousal (Hecht and Horowitz 2015), and
open access [ounal unchecked over-arousal in dogs has the potential to tip over into aggression
Pet Behaviour Science (TI‘ISk.O and Smuts 2015). In contrast to hlgh postures, low postures in dogs are
associated with low status, fear, and anxiety (Schenkel 1967; Wan et al. 2012).

2020,Vol.10,1-14 : . :
d0i-10.21071/pbs.vi10.12314 With neutral body postures, dogs are at baseline, neither overly fearful nor

o149 pbS.VIZD. aroused (Beerda et al. 1998; Kiddie and Collins 2014).

Camille Ward To date, much of the systematic research on greeting behavior has been done in
primates and, to a lesser extent, non-domesticated, social carnivores. However,
given that there are now more than 76 million pet dogs living in U.S.
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households (AVMA 2018), and off-leash dog parks are growing faster than any
other type of park in America’s largest cities (The Trust for Public Lands 2018),
information on canine greeting behaviors in these settings would likely be
beneficial. For example, having baseline information on how much time dogs
actually spend greeting when they are untethered by leashes and free to move
away may be especially relevant to owners looking to manage and/or prevent
problematic dog-to-dog encounters.

The objective of the current study was to explore characteristics of dyadic
greeting behaviors between dogs meeting at a dog park. I collected naturalistic
observations and videotaped greetings between dogs to investigate greeting
durations, who initiates (one or both dogs), whether greetings ended in play or
aggression, body postures (e.g., neutral, low, or high), and olfactory inspections
of the other dog (e.g., anogenital, face and head, or inguinal). I predicted that
dogs greeting should act to maximize individual benefits and minimize costs
and proposed the following hypotheses: Larger dogs and dogs with higher
body postures may be more likely to initiate dyadic greetings and engage in
olfactory inspections. Second, olfactory inspections by both dogs (as opposed to
one dog) during a greeting should be more common between similarly sized
individuals. Third, if greetings function as a form of conflict management in
dogs, as they do in other species, body postures after a greeting should indicate
a decrease in fear or arousal (i.e., neutral body posture) at the end of the
greeting when compared to postures at the beginning of a greeting. To my
knowledge, this is the first study to examine body postures as a function of
greeting behavior at an off-leash dog park.

METHODS

Location and Subjects

Observational data on greetings between owned dogs were collected at Swift
Run Dog Park in Ann Arbor, Michigan between April 29, 2015 and May 5, 2016.
Swift Run is a fenced 10-acre park consisting of a grassy field, a mowed trail,
benches, and a single, double-gated entrance into the park.

Data were collected on 58 dogs consisting of 29 unique dyads. Thirty of the
dogs were female; the mean age was 3.2 years; 47 were neutered, and 26 were
purebred. The weights of the dogs ranged from 2.268 - 43.083 kg with a mean
of 25.670 + 1.303 kg. Dogs were at least 6 months old and with no discernable
physical disabilities.

Procedure

Upon entering the park, I positioned myself away from the entrance gate (~ 50
m) and near the periphery of the park boundary to maximize visibility and

Pet . avoid interfering with the dogs. Greetings were documented using a Sony N 50
Beh AVIOLUYr video camera fitted with a zoom lens (75-300 mm) and mounted on a tripod. A
Science dyadic greeting occurred when one or both dogs oriented towards and

open access journal approached by moving within ~ 30 cm of the other, engaged in olfactory
inspection, and then departed by turning and moving away (see definitions
Pet Behaviour Science below).

2020,Vol.10,1-14 _ . ' _
doi:10.21071/pbs.vi10.12314 Dogs were chosen using a non-probability, convenience sampling method (cf.

Bauer and Smuts 2007, Horowitz 2009) and videotaped when greetings
occurred between any two individuals in the sample population with one
exception. Greetings involving dogs just coming through the park entrance gate
were not used because these dogs were often converged upon by dogs already
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at the park (Howse et al. 2018). This commonly caused the new arrivals to act
tentatively until they could adjust to the environment. These new arrivals were
only considered for inclusion in a greeting after they moved away from the
dogs gathered at the gate, and their body posture returned to a more neutral
position, indicating that they were not obviously fearful or highly aroused.

Videotaped greetings were later included in the analysis if the interaction was
dyadic, the entire greeting was observable, the dogs had not met before
(obtained from owner reporting), and human interference was absent.

Owners were queried before or after filming, and all consented to allow their
dogs to be included in the study. No identifying owner information was
collected, and owners were not recorded. Video recordings were supplemented
with owner reports on age, sex, neuter status, breed, weight, and whether their
dog had previously met their greeting partner where possible.

Behaviors and Coding

Videos of greetings were downloaded onto a computer and observed in
iMovie (Apple Inc.) using real time, slow motion, and frame-by-frame
analysis, while the observer coded the time of the behavior (to the nearest s)
and/or occurrence of the behavior into an Excel spreadsheet. The following
specific information was recorded:

Initiation of Greeting: Either one or both dogs oriented towards and
approached to within ~ 30 cm of the other dog. Time noted when dogs were
within ~ 30 cm.

e Initiator(s): Identity of dog(s) initiating the greeting.

* Recipient: Identity of the non-initiating dog in a greeting. The recipient did
not approach at the beginning of a greeting.

* Termination of Greetings: Time noted when one or both dogs disengaged
from the interaction by turning and/or moving away or an initial greeting
ended in play.

* Duration of Greeting: “Termination of Greeting” - “Initiation of Greeting”

e Single-Dog Greetings: Occurred when one (rather than both dogs) initiated a
greeting.

* Dual-Dog Greetings: Occurred when both dogs (rather than a single dog)
initiated a greeting.

¢ Olfactory Inspection: I looked at who initiated olfactory inspections during
Pet greetings: the dog initiating the greeting, the recipient, or both dogs. One or
B eh aviour both dogs in a greeting would put their nose to the anogenital region (area
. around the anus and genital region), face/head, and/or inguinal region
SCIe“ce (groin) of the other dog. This could occur once or multiple times within a
open access joumnal greeting. The identity of the dog engaging in olfactory inspection (initiator or
Pet Behaviour Science recipient) and the location of each inspection were recorded. Multiple
2020, Vol. 10, 1 - 14 inspections were counted when the dog investigated different locations—e.g.,
doi10.21071/pbs.vi10.12314 moving from face to anogenital region would be counted as two—or when the
o ' ’ dog investigated the same region multiple times (with a movement of the nose
away from the region in between inspections).

Camille Ward
* Reciprocated Greetings: Both dogs engaged in olfactory inspection during a
greeting.
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® Unreciprocated Greetings: Only one dog engaged in olfactory inspection
during a greeting.

* Body Postures: At the initiation and termination of greetings, body postures
of both the initiator and recipient (or both initiators in dual-dog greetings) were
recorded as “high”, “neutral”, or “low” based on position and carriage of the
tails, legs and back, ears, and head (Table 1).

Table 1. Ethogram of body positions of the tail, legs and back, ears, and head as indicators of
high, neutral, and low body posturesa.

Body Positions

Body Postures Tail Legs & Back Ears Head

High Carriage high, Legs and back Erect and Erect and
above straight, body  forward forward
horizontal tall and erect

Neutral Tail relaxed at  Legs straight Relaxed— Neutral and

horizontal or or slightly bent, neither forward loose
hanging body loose and nor backward
loosely relaxed

Low Carriage low or Legs bent, Ears backward Held low
tucked body may be
between legs lowered or

crouched

?Data are adapted from Deldalle & Gaunet 2014, Schenkel 1967, van der Borg et al.
2015, and van Hoof & Wensing 1987.

e Social Play: Social behavior such as chasing or wrestling often accompanied
or was preceded by loose, bouncy movements in one or both dogs (Fagen 1981;
Bekoff 1984). Whether or not each greeting dyad played was coded.

e Aggressive Behaviors: Threats such as open mouth with teeth displayed
accompanied by wrinkling of the face and forehead (van Hooff and Wensing
1987), snaps, bites, fighting (van der Borg et al. 2015). Whether or not dogs
engaged in aggressive behaviors was recorded.

Inter-Rater Reliability
The author coded every dyadic greeting from videotapes. A second, trained
coder coded a random selection of 20.6% of dyadic greetings to assess inter-
rater reliability on 6 variables: 1) initiator, 2) identity of dog(s) engaged in
olfactory inspection, 3) location of olfactory inspection (anogenital, face/head,
inguinal,), 4 and 5) body postures (low, neutral, high) at the beginning and end
of greetings, and 6) length of greeting (coding start and end of each greeting).
Percent agreement was 80.0% (Cohen’s Kappa = 0.800) for identity of dog(s)
engaged in olfactory inspection (2), location of olfactory inspection (3) and for
Pet body postures at the beginning of the greeting (4). Percent agreement was 100%
Beh aviour (Cohen’s Kappa = 1.000) for identity of initiator (1) and body postures at the

S * end of the greeting (5). The intraclass correlation coefficient (ICC) for inter-rater
CIe“ce, reliability using a two-way mixed model with absolute agreement was 0.996

open access journa (95% confidence interval: 0.978-0.999) (6). An intraclass coefficient above 0.90 is
Pet Behaviour Science considered excellent (Perinetti 2018). A Kappa of 0.610-0.800 is substantial, and
2020, Vol. 10, 1 - 14 0.810-1.000 is almost perfect agreement (McHugh 2012).

doi:10.21071/pbs.vil0.12314
o S Statistical Analysis

Camille Ward Data were analyzed with XLSTAT Software (Addinsoft) using Chi-square test
of goodness-of-fit and Binomial tests where noted. When Chi-square tests were
significant, Binomial tests were used to test for significance of each group
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against chance probability (McDonald 2008). This study is largely exploratory
in nature. As such, Bonferroni corrections were not used for multiple tests
because it results in a reduction of statistical power and an increased likelihood
of a Type II error (Nakagawa 2004). A McNemar’s test was run to examine the
proportion of dogs in high or low body postures at the beginning of the
greeting compared to the body postures of the same dogs at the conclusion of
the greeting. Reporting was based on two-tailed tests; alpha was set at 0.05,
and no individual was used in the analyses more than once. Small sample size
precluded statistical testing by sex and age for this study.

RESULTS

There were no observed incidents of aggression following greetings, and four
of the greetings (13.8%) were followed by play. Mean duration of greetings was
6.042 = 0.801 s.

Single- vs. Dual-Dog Greetings

Single-dog greetings (79.3%) were more common than dual-dog greetings
(Binomial test: N = 23 dyads; P = 0.002). In single-dog greetings, the initiator
tended to be the heavier of the two dogs (Mann Whitney U Test: U = 146.000;
N1 = 23; N2 = 23; P = 0.009; the mean weight for initiators 31.218 + 1.797 kg vs.
24.020 = 2.159 kg for recipients) and also displayed body postures that were
equal to or higher than that of the recipient dog (Figure 1).
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Figure 1. Body posture of dog initiating greeting relative to body posture of recipient dog in

doi:10.21071/pbs.vil0.12314 single-dog greetings. Measured at the initiation of the greeting. Posture categories are
accordingly: high posture > neutral posture > low posture. “Higher” includes all dyads where
Camille Ward the dog initiating the greeting was in a higher posture category than the other dog: “Equal”

includes all dyads where the two dogs were in the same category; “Lower” includes all dyads in
which the dog initiating the greeting was in a lower category than the other dog. Chi-square test
of goodness-of-fit: = 8.696; P = 0.013.
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Reciprocated vs. Unreciprocated Greetings

Sixteen greetings (55.2%) were reciprocated (Binomial test: P = 0.712; no
difference in frequency of reciprocated vs. unreciprocated greetings), and
participants in reciprocated greetings had smaller mean weight differences —
7.030 = 1.692 kg — than participants in unreciprocated greetings — 13.668 +
1.381 kg — (Mann Whitney U Test: U = 165.000; N1 = 16; N2 = 13; P = 0.009).

Body Postures

Sixteen dogs in 13 dyads (48.1% of dyads, body posture data were not available
for two dyads) displayed different body postures at the termination of the
greetings compared to postures at the initiation of the greeting. In 10 dyads,
only one dog (rather than both dogs) shifted posture. Within the 13 dyads
where body posture changes occurred, all 11 dogs with high body postures and
all four dogs with low body postures at the beginning of the greeting
transitioned into neutral postures at the end of the greeting. In one dyad, a dog
went from a “neutral” body posture at the beginning of the greeting to a “low”
posture at the end. There were no occurrences of a dog moving into a “high”
posture at the end of a greeting from another posture.

The proportion of dogs exhibiting neutral body postures at the termination of
greetings increased as the proportion of dogs exhibiting either high or low
body postures decreased across all dyads for which there was complete body
posture data. There was a 47.8% reduction in the number of dogs displaying
high body postures, a 56.0% increase in the number of dogs displaying neutral
postures, and a 50.0% reduction in the number of dogs displaying “low” body
postures at the end of greetings (Figure 2).
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Figure 2. Number of dogs displaying “high”, “neutral”, and “low” body postures at the

initiation of a greeting compared to body postures of the same dogs at the termination of the
greeting. McNemar’s test: = 10.563, N = 54, P = 0.001.
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Olfactory Inspections

There was a total of 65 olfactory inspections across all dogs and dyads. Of the
16 dogs who shifted body postures when greeting initiation and termination
postures were compared (see above), 87.5% had engaged in olfactory
inspections during the same greeting (Binomial test: N = 16, P = 0.002).

The dogs initiating olfactory inspections in single-dog greetings varied among
three groups: initiator, recipient, and both initiator and recipient (Chi-square
test of goodness-of-fit: X2, = 7.182; P = 0.028). Initiators engaged in a higher
frequency of olfactory inspections (Binomial test: N = 13; P = 0.021) than
expected by equal chance probability across groups. Recipient and both
initiator and recipient groups engaged in olfactory inspections at chance levels
(Binomial test for recipient: N = 3; P = 0.068; Binomial test for both initiator and
recipient simultaneously: N = 6; P = 0.655).

In dual-dog greetings (N = 8), both initiators engaged in olfactory inspections
during greetings in all cases.

For single-dog greetings, first olfactory inspections did not differ by body
region, but results approached significance (Chi-square test of goodness-of-fit:
X2, = 5.545; P = 0.062). First olfactory inspections to the anogenital region,
face/head, or inguinal regions occurred in 54.5%, 31.9%, and 13.6% of
greetings, respectively. For dual-dog greetings, 66.7% of first olfactory
inspections were to the face, but the small occurrence of dual-dog initiations (N
= 6) precluded statistical analysis by body region.

DISCUSSION

The current study offers new insights on greeting behavior in dogs that
complements and adds to the comparative work on greeting behavior from
both evolutionary and applied frameworks. I predicted that dogs would initiate
greetings to maximize benefits and minimize costs to the initiator, which was
the case. Single-dog greetings (where one dog initiated a greeting) were more
common than dual-dog greetings (where both dogs initiated a greeting), and
the initiator was often bigger, had body posture equal to or higher than the
recipient, and was more likely to engage in olfactory inspections than the
recipient. During a greeting, dogs gain olfactory information about the other
dog (Howse 2018), and it’s safer to do so when the initiator is bigger and at
least equal in status and confidence, as measured by body postures (Derix et al.
1993; van der Borg et al. 2015), to the recipient dog. In all cases of dual-dog
greetings, both dogs initiated and engaged in olfactory inspections, further
emphasizing the importance of the information-gathering component
Pet associated with greetings.

Beh aviour When off leash, and left to their own device, dog greet times were relatively
Science short: 6.042 + 0.801 s. Dogs investigated one another briefly and then departed,
or infrequently, play ensued. A recent study on encounters between pairs of
unfamiliar dogs at a dog park in Germany (lotchev et al. 2019) reported that
Pet Behaviour Science pairs spent 17.3% (~51.9 s) of a 5-min interval in proximity to one another
2020, Vol. 10,1 - 14 (measured as two dog body lengths). In the Iotchev et al. study, dogs were pre-
doi:10.21071/pbs.vil0.12314 assigned to dyads and released into an unfamiliar fenced area (200 m?) rather

than allowed to make a free choice about which dog to approach and greet.
Camille Ward Additionally, the authors were not focused on initial meet and greet times, but
instead reported time spent in proximity near the other dog during a pre-
determined time interval. Results may vary according to testing conditions

open access journal
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(observational vs. experimental), data collection methodology, and the dogs’
living conditions—i.e., pet vs. kenneled. For example, kenneled beagles spent
more time in proximity to an unfamiliar conspecific than a familiar one during
a 3-min interval (Pullen et al. 2013).

Length of greeting could also vary according to the purpose of the
greeting—i.e., gathering information about unfamiliar, unrelated individuals
vs. promoting cooperation and social bonds necessary for survival, as seen in
African wild dogs greeting ceremonies (Smith et al. 2011). In captive African
wild dogs, for example, greetings lasted up to 226 s during times when the
alpha female was pregnant (Riitten and Fleissner 2004). Notwithstanding the
variables that could affect greeting length, the results in this study suggest that
dogs often engage in short greetings lasting only a few seconds.

After the initial short greeting, one or both of the dogs moved away without
owner interference (with the exception of those few greetings that led to play).
This finding is of applied importance as such: Owners walking their dogs on
leash in urban or suburban areas may run into a friend on their walk and stop
to talk. The friend also may have a dog on a leash. Now the two people are
standing and talking and the leashed dogs are forced into close proximity for
what may be an extended period that is beyond the comfort level of one or both
of the dogs (often beyond the reported mean greet time in this study), and
neither dog has the option to move away because their movement is restricted
by a short leash. This may lead to reactivity such as barking or lunging, which
then causes the owners to separate the dogs, inadvertently rewarding the
aggressive display. This scenario is one that is all too familiar to behavioral
clinicians working with dogs who are exhibiting problem behaviors (Overall
2013). Having ethological data on average greet times collected under semi-
natural conditions (off leash, not hindered by the owner, dogs could physically
move away, in an environment the dogs would normally meet, etc.), such as in
the current study, is beneficial for applied animal behaviorists working with
owners and dogs in the community and designing behavioral modification
plans to address dog-to-dog aggression and reactivity.

In the current study, greetings rarely led to play (13.8% of the time), suggesting
that dogs greet for reasons other than to engage in play. However, I never
observed a greeting leading into aggression. Aggression is also reported as
infrequent in other dog park studies (Shyan et al. 2003; Howse et al. 2018). One
explanation is that if greetings between dogs function, in part, as a conflict
management strategy, then aggression associated with greetings should be
uncommon, as observed in the current study. A decline in the number of dogs
whose body postures indicated arousal and fear at the end of the greeting
compared to body postures at the beginning of the greeting lend support for
this hypothesis (see discussion on body postures below). A second explanation
is that dogs at the dog park are likely a self-selected group because dogs who
are more likely to show aggression towards other dogs may be banished from
the park (human peer pressure) or owners may be less willing to bring them to
the dog park in the first place, as suggested by Bradshaw and Lea (1992) who
also reported a rarity of aggressive behaviors in dogs meeting in open areas in
the U.K. The explanations are not mutually exclusive, and both may contribute
to the lack of aggression observed between dogs in the current study.

Do greetings help to reduce arousal and help dogs to return to a more “neutral”
state? When body postures for the same dogs where compared at the initiation
of the greeting and at the termination, those dogs who shifted postures moved
from a state of arousal (high posture) or fear (low posture) at the beginning of
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the greeting to a neutral posture at the conclusion of the greeting. Interesting
enough, I never observed any incidents of two dogs with low postures greeting
and only one incident of a dog with a lower body posture initiating a greeting.
Motivation to greet another dog is likely to be low if the individual is uncertain
and/or fearful.

In both baboons and hyenas, greetings can help to reduce agonistic motivation
(fear or aggression) and uncertainty between individuals and increase social
tolerance (Colmenares 1990; Colmenares et al. 2000), and greetings can have an
appeasing effect in some primates (Dunbar and Dunbar 1975; Hausfater and
Takacs 1987). Greetings may, in part, be operating similarly in dogs. In a study
examining temperament in dogs, De Meester et al. (2011) found that dogs with
high body postures, in confrontation with another dog, were more likely to
show aggression than dogs with low body postures, although dogs with low
postures will use aggression too but to a lesser extent. The change in body
postures for the same dogs between the beginning and end of greetings
suggests that through greetings, dogs acquire information that reduces arousal
and fear for some dogs. This further highlights the role that greeting behaviors
may play in conflict management.

Research into how dog greetings affect arousal, fear, and aggression in different
populations (dog-to-dog greetings vs. dog-to-human greetings, leashed vs.
unleashed dogs, etc.) as well as identifying important variables related to
greeting—e.g., when do greetings lead to aggression? —would be extremely
useful information for applied companion animal practitioners. This study
represents a first step in that direction.

Dogs in reciprocated greetings, where both dogs engaged in olfactory
inspections, were more evenly matched weight wise compared with dogs
involved in unreciprocated greetings. This suggests that in dyads where dogs
are more evenly matched, both individuals may be interested in assessing the
potential competition more often than in dyads where obvious discrepancies in
size may make direct inspection less pressing. A bigger dog generally has a
competitive size advantage over a smaller dog. As such, dogs in dyads with
large discrepancies in size between greeters can make investigating vulnerable
areas of a much larger dog potentially risky for the smaller individual.
Although there was no aggression observed between dogs greeting in the
current study, there are reported incidents of smaller dogs being attacked and
killed at dog parks (ABC 10 News 2016). Additionally, the mean weight of dogs
in this study was 25.670 = 1.303 kg. Therefore, the results reported here are
applicable to greetings involving primarily medium-sized or larger dogs.

The location of first olfactory inspection did not differ by body region, although
there was a non-significant trend for dogs to investigate the anogenital region
most often and the inguinal region least often. These results contrast with some
previous studies, and discrepancies in findings may be related to differences in
study design and data collection. For example, dogs meeting in two open areas
in the UK. directed olfactory inspections to the head and anal regions
(Bradshaw and Lea 1992). However, Bradshaw and Lea included data from
both leashed and unleashed dogs, whereas all dogs in the current study were
off leash. In a different study, dogs entering a dog park in St. John's
Newfoundland were more likely to receive (rather than give) “snout-muzzle”
contact. When the entering dog did make snout-muzzle contact, it was to the
head region of the other dog(s) most frequently (Howse et al. 2018). However,
Howse et al. used data collected within the first 400 s after the dog entered the
park, whereas the current study did not incorporate data on dogs newly
arriving to the park.
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The current study provides fundamental information on dyadic greeting
behavior between dogs visiting a dog park, but the findings reported here don’t
necessarily generalize to all dog parks or public settings. Factors such as
convenience sampling and small sample size (e.g., data from one park), as well
as differences in the physical environment (e.g., park size) and social makeup of
subjects (e.g., ages, sizes of subjects) among parks may result in findings that
differ across locations. Despite these potential limitations, the current study
offers new and valuable information that describes and enhances our
understanding of greeting behavior between dogs in a dog-park environment.

CONCLUSION

This study found that single-dog greetings were more common than dual-dog
greetings and that dogs initiated greetings to maximize gains and minimize
costs associated with the behavior. This most often was the case as bigger dogs,
and dogs with body postures equal to or higher than to the recipient were more
likely to initiate greetings and to engage in olfactory inspections in single dog
greetings. Additionally, reciprocated greetings occurred more often when dogs
were more evenly matched in terms of size as predicted.

Greetings allow dogs to gather information about conspecifics in ways that
may decrease the risk of aggression. For example, body posture changes
associated with greetings, from either a high or low posture at the initiation of a
greeting to a neutral posture at the termination of a greeting, suggest that
greetings play a role in conflict management by reducing arousal and/or fear
that may lead to aggression in some dogs. This is the first study to demonstrate
that greetings may function, in part, to reduce negative affect in some dogs, as
measured by changes in body postures.

Greeting times were relatively short when dogs were allowed to greet and
move away without interference of a leash. This is the first study, to my
knowledge, that establishes a baseline for greeting times between dogs under
semi-naturalistic conditions. This finding is relevant to animal behavior
researchers, clinicians working in companion animal behavior, and dog owners
alike.
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