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Abstract

The presence of large predators, such as wolves, bears, and lynx, has progressively increased in
former areas of their presence, leading to the reinforcement or re-establishment of livestock
protection practices. One such practice is the use of Livestock Guarding Dogs (LGDs), which have
become widely employed and efficient over the past thirty years. Despite their popularity, there is
still a significant lack of knowledge of how LGDs behave as independent working dogs. To address
this gap, we developed an ethogram-based protocol to analyze the behavior of a large sample of
LGDs in various situations and stages of their lives. In this study, we validated our ethogram, which
consists of 123 items categorized into 11 main behavioral categories that are specific to LGDs. We
used a statistical method, the inter-operator agreement, to assess the consistency of behavioral

observation among five operators. Our results show that four out of five operators demonstrated
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reasonably good inter-operator agreement for nine out of eleven behavioral categories, as

measured by Lin's coefficient. We have statistically validated our LGDs ethogram.

Keywords: Ethogram; livestock guarding dogs; inter-operator concordance

1. Introduction

The use of livestock guarding dogs (LGD) is a traditional method of reducing attacks and
damage associated with attacks by large carnivores (Smith et al. 2000). Their use is a common
approach to mitigate wolf depredation on domestic herds (Coppinger 1988; Rigg 2001; lliopoulos et
al. 2009; Stoynov et al. 2014; McConnell et al. 2021). The ability of LGD to efficiently reduce
depredation has been regularly demonstrated (Chapron et al. 2014; Leijenaar et al. 2015; Reinhardt
et al. 2012; Bommel & Johnson 2012; Landry 1999b). However, variations in LGD behavior tend to
modulate their performance in herd protection and may generate potential issues particularly when
they operate near people, such as hikers or bikers. With the numerical and geographical expansion
of large predators, the use of LGD is growing, which may increase human conflicts. Therefore, a
better understanding of how LGD behave outdoors in pastures as independent working dogs is
needed.

Currently, the assessment of working dog behaviors is primarily conducted through either
breeder questionnaires or temperament and aptitude tests (Tiira & Lohi 2014; Diederich & Giffroy
2006). These tests expose dogs to a range of controlled test situations that are considered useful
for evaluating specific behavioral traits (Serpell & Hsu 2001; Svartberg 2002; Sherman et al. 2015).
However, a lack of standardization in the methodology of dog testing is often pointed to, guidelines
are nonexistent, and discriminant validity is poorly addressed (Goodloe 1996; Diederich & Giffroy
2006; Jones & Gosling 2005). Consequently, there is a need for greater standardization in tests

designed to evaluate dog behavior as well as for greater investigation in reliability and validity of
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canine temperament tests. For characterizing behavioral variables, a specific ethogram in relation
to the subject studied is usually established (Eibl-Eibesfeldt 1984; Braude et al. 2002). However, this
behavior catalog is neither necessarily validated by peers nor assessed statistically. Moreover, it
relies on reporting and scoring the frequencies and durations of behaviors either objectively
(Svartberg and Forkman 2002), or subjectively according to the observer’s experience (Gosling 2001;
Ruefenacht et al. 2002). Only few behavioral traits have reached consensus among scientists, such
as shyness—boldness continuum (Svartberg 2002; Svartberg 2005; Svartberg et al. 2005).

Our presented LGD’s ethogram was formulated from the wolf ethogram and enriched from
the existing literature (Goodmann et al. 2002; Frézard and Pape 2003; Mech & Boitani 2003; Ross
2006; Pifarré et al. 2012). A large number, but not all of behaviors traits (items), and their definitions
come from this support. Yet, not all items can be directly translated from the wild species to the
domestic one, such as wild wolf versus domestic dog (Handelman 2012). Ethograms of different
genus of Canis group can observe differences in term of presence or absence of behaviors and in
term of quantitative behavior expression, as we can see between the New Guinea Singing Dogs
(Canis hallstromi) to wolves (Canis lupus) and domestic dogs (Canis familiaris) (Koler-Matznick et al.
2005). Dogs have unique selection pressures, both natural and artificial, that have influenced their
morphological (Goodwin et al. 1997; Janssens et al. 2019) and physiological features (Wilkins et al.
2014; Nagasawa et al. 2015) in the past. Domestication has also changed behavioral traits of dogs:
e.g., socio-cognitive skills (Miklési and Topal 2013), reproductive behavior (Lord et al. 2013),
cooperativeness, aggression (Frank and Frank 1982; Viranyi and Range 2014; Range et al. 2019;
Marshall-Pescini et al. 2017), and vocalization (Cohen and Fox 1976; Pongracz et al. 2010; Pongracz
2017). In addition, dog breeds evolved in terms of companionship needs of humans or utilitarian
purpose as is the case with the LGD. The different environmental contexts of dogs’ lives and their
breeds show quantitative differences of behavior expressions (Turcsan et al. 2011; Takeuchi and

Mori 2006; Duffy 2008; Serpell and Duffy 2014).
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To assess LGDs behavioral performance, we set up 4 successive standardized tests that
induce a behavioral response related to realistic stimuli: (i) the shepherds, (ii) a hiker, (iii) a biker
and lastly (iv) a wandering dog. During each test, conducted to the dog's usual place of work, the
dogs' behaviors were continuously recorded through videos. They were analyzed by operators
according to our dedicated ethogram. For recording behavioral data from the videos operators had
to make choices of the behavioral items and classify them into categories, which partly depended
on their appreciation. The aim of this paper is to present 1. the LGDs ethogram and its reliability and
reproducibility, 2. the analysis of the quotation process by operators leading on to the inter-

operator concordance.

2. Material and Methods

2.1. LGDs ethogram

The present ethogram is composed of 124 main items adapted to LGD behavior (see in
Annexes), from 240 items described in the wolf ethogram (Goodman et al. 2002).
Items are grouped into eleven larger functional categories (e.g., “contact break” or “appeasement”)
or into a non-functional but descriptive larger category (e.g., “regards”). Many items are not
exclusive to a single category and the choice during analysis is based on operators’ appreciation of

the context.

Initially, all ethogram items were grouped into eight primary behavioral categories:
"Aggressive", "Contact break", "Appeasement"”, "Positive", "Social play", "Exploratory", "Self-
centered" and "Regards". Subsequently, based on the initial analysis and to the authors’ working

definitions, three additional categories were added: "Submission", "Vocalization" and "Locomotion".



100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

Furthermore, the "Social Play" category was redefined to include all types of playful behavior and
renamed "Play". Certain items with a low occurrence rate, such as "wof" and "grunt", were
combined, while rare but distinctive behaviors, such as “rush” were retained as markers for specific
dogs or situations. Similarly, items like “catch the front paw” and “grab muzzle” were combined

under the category “catch”, despite their low occurrence rate.

2.2. LGDs tests

Each dog is subject to standardized test phases lasting 3 minutes. The test session comprises
4 phases that are conducted in a fixed order, simulating classic and realistic working scenarios : (i)
the shepherds walk calmly around his herd then briskly through, (ii) a hiker walks calmly around the
herd then briskly through, (iii) a biker rides calmly around the herd then briskly through and finally
(iv) awandering dog goes to the herd. Each test phase is separated by a rest phase lasting 10 minutes,

during which the dog is left undisturbed, without stimuli, with its herd.

2.3. Quotation process

Video recordings of dogs testing sessions are analyzed by trained operators.
For each specific test and stimulus, including rest phases, the duration, occurrence, intensity and
latency of behavioral items exhibited by LGDs towards various targets are recorded. The targets
involved are shepherds, the herd, unfamiliar hiker, unfamiliar biker, wandering dog, the
environment and the observer, who is the person filming the testing sessions. Each session
comprising 4 tests and 4 rest periods was analyzed by a single operator. However, to ensure
consistency in behavioral data coding across various developmental stages of the same dog,

multiple operators were involved in analyzing the different sessions.
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2.4. Operators training

These operators received training through tutorials and behavioral analysis support tools,
such as dedicated ethogram, specific behavioral categories, FAQs, and a video bank of captioned
behavioral items.

The training involved processing a set of videos that included 11 tests videos featuring 7 distinct
LGDs at various stages of development, including puppies (2 to 5 months) and teenagers (6 to 10
months). Operators could observe 123 different behavioral items to assign into 11 categories
(aggressive; appeasement; contact break; exploratory; locomotion; looks; play; positive; self-

centered; submission; vocalization).

2.5. Data analysis

To assess the reliability and reproducibility of the LGDs ethogram and the analysis process,
we have compared quoting of 5 different operators on the 11 different videos sampled. Operators
have been anonymized.

The comparison was made thanks to the Lin’s concordance correlation coefficient (Lin 1989). The
Lin’s coefficient provides a means to assess inter-operator concordance through a unique value

ranging from -1 to 1. Interpretation of this coefficient is provided on table 1.

Table 1: Lin’s coefficient interpretation
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CC Lin Interprétation

< 0,50 Inacceptable
0,51-0,60 Poor
0,61-0,70 Mediocre
0,71-0,80 Satisfactory
0,81-0,90 Fairly good
0,91-0,95 Very good

=0,95 Excellent

The Lin’s coefficient was computed separately for each behavioral category, against both the
duration quotation and the occurrence quotation. The Lin’s coefficient was computed for all

possible pairs of operators (10 pairs) and for each of the 11 behavioral categories.

At that point, each of the 5 operators is described by 88 concordance measurements (44 for
the duration quotation and 44 for the occurrence quotation) for each behavioral category. The
mean and distribution of these concordance measurements were then compared between
operators, for the duration quotation and for the occurrence quotation respectively, to estimate

global operator’s accordance and possibly identify globally discordant operators.

Once the global concordance between operators has been estimated, the mean of the Lin’s

coefficient was computed between concordant operators for each category in order to assess the

reproducibility of each behavioral category.

3. Results

3.1. Raw Lin’s coefficients
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The computed Lin’s coefficient for each pair of operators on the ten videos for each

behavioral category are presented on table 2 and 3 for occurrence and duration respectively.

Table 2: Lin’s coefficient for each operator couple and each behavioral category computed against

occurrence quotation
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Category Obs3/Obs5 Obs3/Obs2 Obs5/0Obs2 Obs1/Obs4 Obs1/Obss Obs1/0bs2 Obs1/0bs3 Obs4/Obs3 Obs4/Obs2 Obs4/ObsS Mean
0.33 0.50 0.92 0.98 0.92 0.79 0.25 0.27 0.78
Appeasement 0.05 0.41 0.12 -0.33 -0.08 0.44 0.08 -0.14 -0.26
0.18 0.48 0.35 0.58 0.36 0.23 0.37 0.05 -0.10
break
0.48 0.50 0.85 0.93 0.78 0.87 0.17 0.28 0.88
0.12 0.43 0.1 0.42 0.52 0.50 0.51 0.20 0.34
0.07 0.07 0.95 0.72 0.78 0.72 0.16 0.16 0.56
0.83 0.90 0.98 0.97 0.91 0.96 0.98 0.91 0.98
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-0.07 0.72 0.31 0.89 0.31 0.97 0.72 0.49 0.89
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Table 3: Lin’s coefficient for each operator couple and each behavioral category computed against

duration quotation

Category Obs3/0Obs5 Obs3/Obs2 Obs5/0bs2 Obs1/Obs4 Obs1/0bs5 Obs1/0bs2 Obs1/0bs3 Ohsd4/Obs3 Obsd4/Obs2 Obs4/Obs5 Mean
0.44 0.45 0.98 0.94 0.70 0.75 0.19 0.29 0.90 0.84
0.03 0.43 0.18 -0.01 -0.05 0.03 -0.04 -0.04 -0.07 -0.02
0.32 0.55 0.70 0.62 0.13 0.18 0.32 0.08 0.07 0.22 H

break

Exploratory 061 0.56 075 0.89 079 097 0.68 0.50 0.93 064
0.75 0.77 0.50 0.57 0.58 0.87 0.73 0.42 0.58 0.27
m 015 0.18 078 0.35 0.53 0.80 0.28 0.09 0.08 017
m 0.78 0.94 061 0.93 067 0.99 097 099 0.89 0.81
m 072 0.83 0.70 0.90 0.75 0.92 0.90 0.85 0.84 0.94 m
-0.07 0.84 0.18 0.94 0.13 0.95 0.81 0.74 0.98 0.26 m
m 0.37 0.28 0.66 0.58 0.18 0.67 0.09 0.08 0.55 0.29 m

Vocalization 0.13 0.12 0.99 0.75 0.97 0.99 0.1 017 0.76 0.76 E

3.2. Lin’s coefficients distribution by operator

Figures 1 and 2 present the distribution of computed Lin’s coefficient for each operator. The
median of the distribution is represented as the central line. The whiskers extend to the most

extreme data point which is no more than 1.5 times the interquartile range from the box.
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Figure 1: distribution of the Lin’s coefficient against occurrence by operator (all operators, all pairs,

all categories)
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Figure 2: distribution of the Lin’s coefficient against duration by operator (all operators, all pairs,

all categories)

Lin’s coefficient computed against occurrence are globally higher than Lin’s coefficient
computed against duration. Moreover, operator 3 displays significantly lower Lin’s coefficient values
than the other operators (test Wilcoxon, p-value = 3.107°) in both quotations. For that reason, we
considered that operator 3 has developed unusual quotation habits and that its quotations should

not be used to analyze inter-operator concordance.

Figures 3 and 4 display the distribution of computed Lin’s coefficient for each operator after
operator 3 has been removed from the operator’s set. The distributions change for all operators

because all of them previously shared concordance coefficient with operator 3.
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Figure 3: distribution of the Lin’s coefficient against occurrence by operator, except operator 3

(all pairs, all categories)
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Figure 4: distribution of the Lin’s coefficient against duration by operator, except operator 3 (all
pairs, all categories)
193
194 The distributions of Lin’s coefficients after removing results from operator 3 are significantly

195  higher both in occurrence and duration. In occurrence, the operators’ mean range is from 0.7 to 0.8

196  which corresponds to satisfactory results (cf. Figure 1).

197

198 3.3. Lin’s coefficients distribution by categories

199

200 Table 4 and Table 5 display the Lin’s Coefficient by categories once operator 3 results have

201  been excluded from the analysis.
202

203



Table 4: Lin’s coefficient for each operator couple (operator 3 excluded) and each behavioral

category computed against occurrence quotation

Category Obs5/0bs2 Obs1/0hs4 Obs1/0Obs5 Obs1/0bs2 Obs4/0bs2 Ohs4/0hs5 Mean
Aggressive 0.92 0.98 0.92 0.79 0.78 0.89
0.12 -0.33 -0.08 0.44 -0.26 -0.15
Contact break 0.35 0.58 0.36 0.23 -0.10 0.54 0.3266667
Exploratory 0.80 0.83 0.78 0.87 0.88 0.70 0.8350000
Locomotion 0.1 0.42 0.52 0.50 0.34 0.33 0.3700000
Looks 0.95 072 0.78 0.72 0.56 0.67 0.7333333
0.98 097 0.91 0.96 0.98 0.95
0.82 0.88 0.97 0.79 0.89 0.89
0.31 0.89 0.31 0.97 0.89 0.62

0.86 070 0.49 0.74 0.64 0.55

Appeasement

0.84 072 0.72 0.90 0.76 0.70

:

204
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Table 5: Lin’s coefficient for each operator couple (operator 3 excluded) and each behavioral

category computed against duration quotation

Category Obs5/0bs2 Obs1/Obs4 Obs1/0Obs5 Obs1/0Obs2 Obs4/0Obs2 Ohs4/0hbs5 Mean
Aggressive 0.98 0.94 0.70 0.75 0.90 0.84 0.8516667
Appeasement 0.18 -0.01 -0.05 0.03 -0.07 -0.02 0.0100000
Contact break 0.70 0.62 0.13 0.18 0.07 0.22 0.3200000
0.75 0.89 0.79 0.97 0.93 0.64 0.8283333
Locomotion 0.50 0.57 0.58 0.87 0.58 027 0.5616667
Looks 078 0.35 0.53 0.80 0.08 017 0.4516667
0.61 0.93 0.67 0.99 0.89 0.81 0.8166667
0.70 0.90 0.75 0.92 0.84 0.94 0.8416667
0.18 0.94 0.13 0.95 0.98 0.26 0.5733333

0.66 0.58 018 0.67 0.55 0.29 0.4883333

n 0.99 0.75

0.97 0.99 0.76 0.76 0.8700000

206
207 For each category, we computed the mean of Lin’s coefficient, both for occurrence and
208  duration. Two categories show a mean that is inferior to 0.5 both in occurrence and duration, with

209  most of the distribution below 0.5: appeasement and contact break.

210

211 3.4. Final distribution by operators

212

213 Figures 5 and 6 display the distribution of Lin’s coefficient against occurrence and duration

214  respectively by operators, except operator 3, once the categories “Contact break” and
215  “Appeasement” have been removed from the analysis.
216

217



218

219

o
e - _
0 ! : : .
- © o ! :
S o B e i
B ,
(o] PR S
5 o
O o
»
C
£
0
S -
e
' T T T T
obs1 obs2 obs4 obs5
Observer

Figure 5: distribution of the Lin’s coefficient against occurrence by operator, except operator 3

and categories 10 & 11.
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Figure 6: distribution of the Lin’s coefficient against duration by operator, except operator 3 and

categories 10 & 11.

Means of the Lin’s coefficient range from 0.8 to 0.9 both in occurrence and duration

therefore displaying a fairly good inter-operator concordance.

4, Discussion

According to the Lin’s coefficient measure, four out of five operators showed fairly good
inter-operator concordance for nine out of eleven behavioral categories. The videos tests contain
observable behaviors which are objectifiable independently of operators, namely: aggressive,
exploratory, locomotion, play, positive, glance or gaze, self-centered, submission and vocalization
behaviors. Two out of the 11 categories could not be validated through the Lin’s Coefficient measure,
namely contact break and appeasement. This doesn’t mean these categories are not objectifiable
but rather that the data available could not prove they were. In particular, these two categories

were the least frequent among all the others in the tested videos. Therefore, the use of new videos
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showing these behaviors more frequently are necessary to determine whether these categories can

be validated for further use.

Another category with low representativeness while LGDs are tested (Marking behaviors)
needs to be added with extra analyses on rest phases rather than test phases. Indeed, during test
phases dogs are disturbed by a stimulus target (shepherd, hiker, biker or wandering dog), so they

may be less prone to show marking behavior rather than just after stimulation, during rest phases.

We also can conclude that the 11 chosen categories to group the different behavior items

are identified the same way from each context by trained operators.

Many items are not exclusive to a category and the choice during analysis is based on
operators’ appreciation of the context and influenced by the training session. Iltems and categories
are adapted to LGD from the wolf's ethogram as we explained in the introduction. It would be
interesting to test if a same behavior observable in wolves and dogs corresponded statistically to
the same functional behavior. This could permit us to adjust the categories attribution in LGDs. For
example, territory notion in dogs is questioned by some authors (Allen et al. 2016; Bommel &
Johnson 2015). Indeed, marking behavior (urinate, scrape, defecate, see ethogram items definitions
in Annexes) might have a different function in dogs than in wolves, so the marking category should
be redefined for domestic dogs, or the terminology should be changed to avoid confusion. It is
documented that wolves' faeces are olfactory cues used as territory markers (Vila et al., 1994),
which is not yet determined in dogs. Nor is there a consensus about dominance in domestic dogs.
Some authors describe the dominance as a personality trait and think that the desire “to be
dominant” drives behavior, especially aggression behaviors, in the domestic dog (Schilder et al.

2014). Other authors think that dominance relationships provide a form of associative learning and
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the factor which could escalate aggression (or not) might turn the resource value into a competitive
resource rather than the traditional concept of dominance (Bradshow et al. 2009; Bradshaw et al.
2016). In our study, to avoid error of interpretation, we have chosen to not use a dominance
category to define certain of agonistic behaviors (e.g., toward an unknown human or dog disturbing
the livestock, see protocol), but we have chosen to allocate agonistic behaviors between 4 possible
categories: “aggressive”, “submission”, “appeasement” or “contact break”. The aggressive category

permits better objectivity in the interpretation hypothesis concerning the behavior drives or

motivations.

A statistical analysis could explore the behavior combinations permitting to choose the
corresponding category throughout a context. Because the attribution category depends on the

context, it is necessary to be prudent when transposing this ethogram to companion dogs.

Ratings by human observers (operators) is used by animal scientists and veterinarians to
assess certain physical traits, behavior and welfare variables. This offers several advantages:
practical e.g., money-saving, and scientific in integrating multimodal information across time and
situations (Meagher 2009). But observer rating involves also subjective judgements as they rely on
an individual's perception and can therefore be influenced by experience or personal views
(Meagher 2009). One operator out of five showed significantly lower Lin’s coefficient than others.
This showed that one operator has developed unusual quotation habits and that his/her quotations

should not be used for further analysis.

Despite some challenges, qualitative operator rating can be a legitimate and useful scientific
method. The latter is not less valid than another, especially if data are obtained from multiple

observers (Meagher 2009). From now on, inter-operator concordance through Lin’s Coefficient will
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be used for validating operators quoting process on training videos before they will be allowed to
analyze other LGD videos. This method will permit to validate or invalidate the level of other future
operators and adapt our training sessions to compel operators to analyze in a homogeneous way.
This paper, in agreement to other studies, demonstrates that operator ratings can be both reliable

and valid.

After having the training session and during the rest of the behavior analysis, operators
probably continue to acquire experience in coding behavior. It would be interesting to investigate if
the operators could obtain a better judgment after having coded a certain number of videos. Testing
the operators’ scores at different steps of the study could permit us to define the optimal training

session duration to obtain the best Lin’s concordance correlation coefficient.

Presented here is the initial iteration of our LGD ethogram, which remains subject to

modification based on its application.

6. Conclusion

We utilized a statistical approach, the inter-operator agreement method, to assess the
consistency of behavioral data coding among operators. This evaluation enables the training of
multiple operators in a standardized manner for the same study until an acceptable level of inter-

operator concordance is reached.

Based on the validated ethogram, our study aims to investigate “How to know what a good
LGD is?” Temperament and environmental influences are determined by examining the predictive

value of observable puppy behaviors, or by taking into consideration temperament traits, and
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environmental contexts. Specifically, we aim to identify reliable indicators that can accurately
forecast LGD efficacy in protecting herds when they reach adulthood.

When this study is completed, we will then be able to compare the LGD ethogram we have
established with that of Canis genus and to confirm or invalidate the existence of all, or part, of the
behavioral items we identified in LGDs. Finally, we will be able to test the behavioral functions

(functional categories) of the several and varied items observed in LGDs.

7. Acknowledgements

We first would like to thank the farmers participation in this study and in the “Le Patou ne
fait pas tout” (Social to Spatial Behavior of Livestock Guarding Dogs) project. Without their
agreement to study their dogs and flocks the project wouldn’t even exist. We thank them for their
trust and their patience.

A deep and sincere thanks to those important people who participated in the collection and
processing of inter operators' data, outside in the field and behind their computer:

— Current volunteers of VIE Association: Elodie Gorosurreta for sharing her ethological skills,
Susan Kelly Holt for helping with English translation and her critical eye, Sébastien Richard
for his informatic skills among others,

— Current civic service volunteers of VIE Association: Blanche Esneau and Camille Bourquin,

— Current interns of VIE Association: Anna Blanc, Sofiana Mohami-Vial and Antoine Sullo,

— Other administrators of VIE Association: Amalia Cuadrat, Stéphane Berthelot, Eva Puissant,

and Anne-Marie Berthelot.



337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

Thank you to our families, friends and partners for their support, especially the Vercor’s Regional
Natural Park, which believed in this applied research project since its inception.
Finally, we thank the scientific Council of the French National wolf and breeding activities Action

Plan and the DREAL AURA for validating and partially funding this study.

References

Allen, L. R., Stewart-Moore, N., Byrne, D., & Allen, B. L. (2016). Guardian dogs protect sheep by guarding

sheep, not by establishing territories and excluding predators. Animal Production Science, 57(6), 1118.

Bradshaw, J.W.S., Blackwell, E. J., Casey, R.A. (2009). Dominance in domestic dogs-useful construct or bad

habit? Journal of Veterinary Behavior, 4(3), 135-144.

Bradshaw, J.W.S., Blackwell, E. J., Casey, R.A. (2016). Dominance in domestic dogs-A response to Schilder et

al. (2014). Journal of Veterinary Behavior, 11, 102-108.

Bommel, L. van, & Johnson, C. N. (2012). Good dog! Using livestock guardian dogs to protect livestock from

predators in Australia’s extensive grazing systems. Wildlife Research, 39(3), 220.

Bommel, L. van, & Johnson, C. N. (2015). How guardian dogs protect livestock from predators:

Territorial enforcement by Maremma sheepdogs. Wildlife Research, 41(8), 662—672.

Braude, S., Crews, J., Stephenson, C., & Clardy, T. (2002). The Ethogram and Animal Behavior Research.

Washington University Science Outreach.



362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

Chapron, G., Kaczensky, P., Linnell, J. D. C., von Arx, M., Huber, D., Andrén, H., Lopez-Bao, J. V., Adamec, M.,
Alvares, F., Anders, O., Bal¢iauskas, L., Balys, V., Bedd, P., Bego, F., Blanco, J. C., Breitenmoser, U., Brgseth,
H., Bufka, L., Bunikyte, R., ... Boitani, L. (2014). Recovery of large carnivores in Europe’s modern human-

dominated landscapes. Science, 346(6216), 1517-1519.

Cohen, J. A, & Fox, M. W. (1976). Vocalizations in wild canids and possible effects of domestication.

Behavioural Processes, 1, 77-92.

Coppinger, R., Coppinger, L., Langeloh, G., Gettler, L., & Lorenz, J. (1988). A decade of use of livestock

guarding dogs. Proceedings of the Thirteenth Vertebrate Pest Conference, 43.

Diederich, C., & Giffroy, J.-M. (2006). Behavioural testing in dogs: A review of methodology in search for

standardisation. Applied Animal Behaviour Science, 97(1), 51-72.

Duffy, D. L., Hsu, Y., & Serpell, J. A. (2008). Breed differences in canine aggression. Applied Animal Behaviour

Science, 114(3-4), 441-460.

Eeden, L. M. van, Crowther, M. S., Dickman, C. R., Macdonald, D. W., Ripple, W. J., Ritchie, E. G., & Newsome,
T. M. (2018). Managing conflict between large carnivores and livestock: Livestock-Carnivore Conflict.

Conservation Biology, 32(1), 26-34.

Eibl-Eibesfeldt, I. (1984). Ethologie, biologie du comportement. Naturalia et Biologica edition, OPHRYS

diffusion.

Frank, H., & Frank, M. G. (1982). On the effects of domestication on canine social development and behavior.

Applied Animal Ethology, 8(6), 507-525.



389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

Frézard, A., & Pape, G. L. (2003). Contribution to the welfare of captive wolves (Canis lupus lupus ): A

behavioral comparison of six wolf packs: Comparision of Six Wolf Packs. Zoo Biology, 22(1), 33-44.

Gehring, T. M., VerCauteren, K. C., & Landry, J.-M. (2010). Livestock Protection Dogs in the 21st Century: Is

an Ancient Tool Relevant to Modern Conservation Challenges? BioScience, 60(4), 299-308.

Gehring, T. M., VerCauteren, K. C., Provost, M. L., & Cellar, A. C. (2010). Utility of livestock-protection dogs

for deterring wildlife from cattle farms. Wildlife Research, 37(8), 715.

Goodloe, L. P. (1996). Issues in description and measurement of temperament in companion dogs. Readings

in companion animal behavior. Trenton, NJ: Veterinary Learning Systems, 32-39.

Goodmann, P. A,, Kilnghammer, E., & Willard, J. (2002). Wolf ethogram: ethology series no. 3. Battle Ground:

EH Hess Institute of ethology.

Goodwin, D., Bradshaw, J. W. S., & Wickens, S. M. (1997). Paedomorphosis affects agonistic visual signals of

domestic dogs. Animal Behaviour, 53(2), 297-304.

Gosling, S. D. (2001). From mice to men: What can we learn about personality from animal research?

Psychological Bulletin, 127(1), 45-86.

Handelman, B. (2012). Canine Behavior: A Photo lllustrated Handbook. Dogwise Publishing.

lliopoulos, Y., Sgardelis, S., Koutis, V., and Savaris, D. (2009). Wolf depredation on livestock in central Greece.

Acta Theriologica 54 (1): 11-22.



415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

Janssens, L., Perri, A., Crombé, P., Van Dongen, S., & Lawler, D. (2019). An evaluation of classical morphologic
and morphometric parameters reported to distinguish wolves and dogs. Journal of Archaeological Science:

Reports, 23, 501-533.

Jones, A. C., & Gosling, S. D. (2005). Temperament and personality in dogs (Canis familiaris): A review and

evaluation of past research. Applied Animal Behaviour Science, 95(1-2), 1-53.

Landry, J.M., (1999b). The use of guard dogs in the Swiss Alps: A first analysis. KORA Bericht Nr. 2.

Leijenaar, S.-L., Cilliers, D., & Whitehouse-Tedd, K. (2015). Reduction in Livestock Losses following placement

of Livestock Guarding Dogs and the impact of herd species and dog sex.

Lord, K., Feinstein, M., Smith, B., & Coppinger, R. (2013). Variation in reproductive traits of members of the

genus Canis with special attention to the domestic dog (Canis familiaris). Behavioural Processes, 92, 131-142.

Marshall-Pescini, S., Schwarz, J. F. L., Kostelnik, 1., Viranyi, Z., & Range, F. (2017). Importance of a species’

socioecology: Wolves outperform dogs in a conspecific cooperation task. Proceedings of the National

Academy of Sciences, 114(44), 11793-11798.

McConnell, I., Marker, L., Rooney, N. (2021). Preliminary investigation into personality and effectiveness of

livestock guarding dogs in Namibia. Journal of Veterinary Behavior 48 (2022) 11-19.

Meagher, R. K. (2009). Observer ratings: Validity and value as a tool for animal welfare research. Applied

Animal Behaviour Science, 119(1-2), 1-14.

Mech, L. D., & Boitani, L. (2003). Wolf Social Ecology. USGS Northern Prairie Wildlife Research Center. 318.



442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

Mikldsi, A., & Topal, J. (2013). What does it take to become ‘best friends’? Evolutionary changes in canine

social competence. Trends in Cognitive Sciences, 17(6), 287-294.

Nagasawa, M., Mitsui, S., En, S., Ohtani, N., Ohta, M., Sakuma, Y., Onaka, T., Mogi, K., & Kikusui, T. (2015).

Oxytocin-gaze positive loop and the coevolution of human-dog bonds. Science, 348 (6232), 333-336.

Pifarré, M., Valdez, R., Gonzéalez-Rebeles, C., Vazquez, C., Romano, M., & Galindo, F. (2012). The effect of zoo
visitors on the behaviour and faecal cortisol of the Mexican wolf (Canis lupus baileyi). Applied Animal

Behaviour Science, 136.

Pongracz, P. (2017). Modeling Evolutionary Changes in Information Transfer: Effects of Domestication on the

Vocal Communication of Dogs (Canis familiaris ). European Psychologist, 22(4), 219-232.

Pongracz, P., Molnar, C., & Miklési, A. (2010). Barking in family dogs: An ethological approach. The Veterinary

Journal, 183(2), 141-147.

Range, F., Marshall-Pescini, S., Kratz, C., & Viranyi, Z. (2019). Wolves lead and dogs follow, but they both

cooperate with humans. Scientific Reports, 9(1), Article 1.

Reinhardt, I., Rauer, G., Kluth, G., Kaczensky, P., Knauer, F., & Wotschikowsky, U. (2012). Livestock protection

methods applicable for Germany — a Country newly recolonized by wolves. Hystrix, the Italian Journal of

Mammalogy, 23(1).

Rigg, R. (2001). Livestock guarding dogs: Their current use worldwide.

Ross, J.A. (2006). The reliability, validity, and utility of self-assessment. Practical Assessment, Research and

Evaluation. 11.



469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

Ruefenacht, S., Gebhardt-Henrich, S., Miyake, T., & Gaillard, C. (2002). A behaviour test on German Shepherd

dogs: Heritability of seven different traits. Applied Animal Behaviour Science, 79(2), 113-132.

Schilder, M. B. H., Vinke, C. M., van der Borg, J. A. M. (2014). Dominance in domestic dogs revisited: Useful

habit and useful construct? J. Vet. Behav.: Clin. App. Res. 9, 184-191

Serpell, J., & Duffy, D. (2014). Dog Breeds and Their Behavior. In Domestic Dog Cognition and Behavior: The

Scientific Study of Canis familiaris (Vol. 9783642539947, p. 31-57).

Serpell, James. A., & Hsu, Y. (2001). Development and validation of a novel method for evaluating behavior

and temperament in guide dogs. Applied Animal Behaviour Science, 72(4), 347-364.

Sherman, B. L., Gruen, M. E., Case, B. C., Foster, M. L., Fish, R. E., Lazarowski, L., DePuy, V., & Dorman, D. C.
(2015). A test for the evaluation of emotional reactivity in Labrador retrievers used for explosives detection.

Journal of Veterinary Behavior, 10(2), 94-102.

Smith, M. E., Linnell, J. D. C., Odden, J., & Swenson, J. E. (2000). Review of Methods to Reduce Livestock
Depradation : I. Guardian Animals. Acta Agriculturae Scandinavica, Section A — Animal Science, 50(4),

279-290.

Stoynov, E., Grozdanov, A., Stanchev, S., Peshev, H., Vangelova, N., & Peshev, D. (2014). How to avoid
depredation on livestock by wolf — theories and tests. Bulgarian Journal of Agricultural Science, 20

(Supplement 1) 2014, 129-134.

Svartberg, K. (2002). Shyness—boldness predicts performance in working dogs. Applied Animal Behaviour

Science, 79(2), 157-174.



496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

Svartberg, K. (2005). A comparison of behaviour in test and in everyday life: Evidence of three consistent

boldness-related personality traits in dogs. Applied Animal Behaviour Science, 91(1-2), 103-128.

Svartberg, K., & Forkman, B. (2002). Personality traits in the domestic dog (Canis familiaris). Applied Animal

Behaviour Science, 79(2), 133-155.

Svartberg, K., Tapper, I., Temrin, H., Radesater, T., Thorman, S. (2005). Consistency of personality traits in

dogs. Animal Behaviour, 69(2), 283-291.

Takeuchi, Y., & Mori, Y. (2006). A Comparison of the Behavioral Profiles of Purebred Dogs in Japan to Profiles

of those in the United States and the United Kingdom. Journal of Veterinary Medical Science, 68(8), 789-796.

Tiira, K., & Lohi, H. (2014). Reliability and validity of a questionnaire survey in canine anxiety research. Applied

Animal Behaviour Science, 155, 82-92.

Turcsan, B., Kubinyi, E., & Miklési, A. (2011). Trainability and boldness traits differ between dog breed clusters
based on conventional breed categories and genetic relatedness. Applied Animal Behaviour Science, 132(1-2),

61-70.

Vila, C., Urios, V., & Castroviejo, J.. (2011). Use of faeces for marking in Iberian wolves (Canis lupus). Canadian

Journal of Zoology. 72. 374-377. 10.1139/294-053.

Viranyi, Z., & Range, F. (2014). Chapter 2 - On the Way to a Better Understanding of Dog Domestication:
Aggression and Cooperativeness in Dogs and Wolves. In J. Kaminski & S. Marshall-Pescini (Eds.), The Social

Dog (p. 35-62). Academic Press.



523

524

525

526

Wilkins, A. S., Wrangham, R. W., & Fitch, W. T. (2014). The “Domestication Syndrome” in Mammals: A Unified

Explanation Based on Neural Crest Cell Behavior and Genetics. Genetics, 197(3), 795-808.



527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

Annex: Livestock Guarding Dog Ethogram

Absent: ABS Replacement marker representing dog absent during test. Dog is not with the flock,
not visible (exploration, hunt, ran away, unknown). Indication of absent dog is
important information and must be included.

Agonistic Pucker: AP Vertical retraction of the lips. Self-confident animal will simultaneously bring

the corners of the mouth forward so only the canines and incisors are exposed. Fearful animal will
draw the corners of the mouth back, exposing the corners of the mouth back, exposing some pre-
molars.

Amble: AMB To walk at a leisurely pace, slowly, unhurried. Indirect Approach IND APP.

Approach: APP To move toward another individual at a walk or trot. Often used as part of threat or

sexual behaviors (Aggressive, Submission, Play, Positive).

Avert Gaze: AV Breaking eye contact. May or may not involve turning the head as well. Often seen as

part of aggressive, threatening interactions. (Submission, Contact-break, Appeasement)

Avoid: AV Walking away from an animal or situation. Faster gaits used for the same purpose are
called escape. (Contact-break, Appeasement, Locomotion)

Bark: BK Loud vocalization issued in response to excitement, aggression, fear,
frustration. (Vocalization)

Being petted: BP The dog accepts soft and affectionate gestures from people and will not pull or

run away. (People friendly, Positive).

Bite Muzzle-Soft: BMS Holding another animal’s muzzle gently in the mouth. This is sometimes part

of greeting or food begging sequences. (Positive, Play, Submission)
Bite: BT To close jaws and teeth on another. Indicates an uninhibited bite which often causes

wounds. (Aggressive, Play if puppies)
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575

Bounce: BNC To jump up and down in place. Sometimes the hind feet remain on the ground as the
animal bounces with its forepaws only. (Play, Self-centered)

Bow or Play-bow: BW To bend into a general bow shape; the animal lowers the front part of its

torso while keeping the hind part upright. The most common bow is known as the play bow, which
is used to solicit play behaviors. (Play, Aggressive)

Canter: The canter is a three-beat gait. One foot is always on the ground. (Locomotion)

Chase: CS Running in pursuit of another individual. (Aggressive, Play)

Chew: CH To bite and chew persistently at something, often reducing it gradually to a particular
state. (Play, Self-Centered)

Circle: CIR To walk around an object or another individual. (Positive, Aggressive, Play).

Climb: CL To move to a higher elevation. It includes walking, trotting, running up a slope, and, by
careful placement of paws on branches or steps, going up into a tree or a flight of stairs. (Aggressive,
Exploratory, Play)

Crawl: To move forward by some pulling with the forelegs and pushing with the hind legs. The
sternum and belly touch, or almost touch, the ground. (Submission, Play)

Creep: A crouch superimposed on a gait, typically the walk. (Submission)

Critical Reaction: Crit-R Intense aggressive behavior — usually defensive and elicited. Can escalate

into an all-out attack. Exhibited in wolves unable/unwilling to retreat — can be due to the lack of an
avenue of retreat from an approaching animal/human who are not intending a threat. (Aggressive)
Crouch: CH To stay down close to the ground with legs bent, waiting to spring or run forward. The
back is often arched, and the tail is usually held in T4 position. (Submission)

Defecate: DF Excrete feces. A fearful animal may defecate during a ritualized fight or when receiving
an offensive threat. the feces may be runny - a sign of stress. (Submission, self-centered)

Dig & Tail Wag: DG & TW A form of play in which the animal appears to become excited while

digging. It may be a SOLITARY or a SOCIAL type of play. (Play)
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Dig: DG To break up and move ground with the forepaws and to make a hole by doing so.
(Exploratory)

Drink/Eat: To ingest water. To ingest substances, usually but not always food. (Self-centered)

(1) Ears Back: EB Ears lowered and folded back against the sides of the head. The ears have a flatten
appearance.

(2) Airplane Ears: AE Ears held out to the side, inner surface down, like the wings of an airplane. Can
be seen in grooming solicitation to humans or wolves, stalking or ambush.

(3) Ears Pricked: EP Ears erect and turned forward.

(4) Ears Pricked, Turned Sideways: EPTS Ears erect, with the inner surfaces directed out to the sides.

This usually indicates some degree of tension.

(5) Ears Turned Sideways and Slanted Back: ETSB Apparently a combination, or superposition, or

ears back and ears pricked, turned sideways.

A relaxed way of looking or looking around is scanning. (Looking, Viewing, Watching)

Escape: ESC To get away. To succeed in avoiding an attack, mobbing, or harassment. Escaping is
done at a fast trot or a run, which distinguishes it from avoiding, which may be done at a walk or
slow trot. (Contact-break, Submission, Play)

Explore: EXP to investigate the environment - possibly incorporating manipulation of parts of the
environment. (Exploratory)

Follow: FOL To gate behind another animal, orienting to it specifically and changing direction as
needed to stay behind it (Positive, Aggressive)

Foreleg Grab: FG Take another animal’s foreleg into the mouth. (Play, Aggressive)

Freeze: Freezes are moments during which a canid stops all intentional movement of voluntary
muscles due to surprise or fear. (Submission, Appeasement)

Gape: Open mouth threat, ears back, oriented toward other animal, lips retracted back both

horizontally and vertically. (Aggressive, Submission)
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Give Eye: G-EYE Staring intently, often accompanied by orienting, stalking, and herding. In social

encounters can be considered a threat. (Aggressive, Play, Regard)

Gnaw: GN To chew at something persistently; usually the molars and premolars are primarily used.

(Self-centered)

Grab: GB To grasp something quickly, suddenly, or forcefully and hold on firmly. (Aggressive, Play,

Positive)

Greet: GR A general term. To interact in a friendly manner, characterized by ears back, grinning with

lips relaxed, much tail wagging and perhaps including whining. The animals orient to each other's
faces and may lick, sniff, and muzzle grab-softly. (Positive)

Grin: The lips are drawn back, but not up. In friendly submissive, and greeting interactions, the
corners of the mouth may turn up. When the interaction is of a defensive or threatening nature, the
corners of the mouth may turn down. The lips may be closed or open. (Positive, Play, Submission,
Aggressive)

Groom: GM To care for the coat and skin by licking, nibbling, and to some extent by scratching the
coat free of dirt, irritating substances or parasites. Also includes wound care. (Self-centered)
Growf: GRO A combination of growl, agonistic pucker, and snap, all performed very rapidly. May be
augmented by a lunge and a tongue flick, as well as threat stares. Hackles may also be raised.
(Aggressive).

Growl: GRL A throaty rumbling vocalization, usually low in pitch. It may be used in aggressive or
defensive interactions. (Aggressive)

Growl-Bark: G-BK Barks and growls closely interspersed among or superimposed on each other.

(Aggressive)

Hackles 1-4: HA Piloerection of the fur along the spine, which tends to make the animal look larger

than it actually is. Hackles: 1=scruff/withers, 2=back, 3=rump and 4=tail. Hackles are a good

indicator of the animal’s mood, since they are an epiphenomenon and not under the animal’s
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deliberate control. Raised hackles indicate degree of aggressive arousal. Usually, the further down
the back the hair is piloerected, the more aroused the animal is. In the most extreme cases, even
the tail fur is puffed up.

Harass: HR To make repeated threats, or mock attacks on an animal. (Play, Aggressive)

Head Shake: HSH After a grab, the animal shakes its head vigorously from side to side. Depending

on whether muscle as well as hide is thus grabbed, on how much pressure is applied, and how
violent the shaking is, the victim may sustain no injury, moderate to serious bruising, or even
extensive muscle tearing and internal organ damage.

Herd: HE Staring and following another animal persistently, so that the followed animal is displaced
and sometimes literally herded. (Aggressive)

Hide and Seek: H&S Inviting chase with dodging behind obstacles, possibly some peek-a-boo,

ambushing, and pouncing. Characterized by a lot of peeking from behind obstacles. Chases are likely
to be around obstacles. (Play)

Hipslam HSL Pivoting on the forelegs and slamming into the opponent with the hindquarters. (Play).
Hook: HOO To crook the foreleg around something and pull it toward oneself. May also be used to
trip or attempt to trip another animal during wrestling. (Aggressive, Play)

Howl: HL A long, drawn-out tonal vocalization. (Vocalization)

Hurtle: HU To jump repeatedly at another animal (usually a human), ostensibly to greet face to face
at first. (Agressive, Play)

Ignore: |G To be able to see another’s actions yet make no observable response to them.
(Submission, Appeasement)

Indirect Approach: IND APP A nonlinear approach often made via a meandering path, a series of

curves, or some casting around or back and forth as if the animal could be either searching for

something or experiencing approach avoidance conflict. The animal may have its ears somewhat
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back and sniff the ground. It may look as if mere coincidence brings it into the social space of another.
(Positive)

Inguinal Presentation: ING-P Standing animal rotates one hind leg out, making it easy for another

animal to insert its nose behind the stifle and sniff the abdominal area. An animal lying down in
passive submission lifts the uppermost hind leg, exposing the belly. It may half roll onto its back as
well. (Positive, Submission)

Inhibited Bite: IB A bite without sufficient pressure to wound. (Aggressive, Play)

Invite Chase: IC Often prefaced by a play bow, the chase invitation is characterized by running
rapidly while spaying the paws out from body side to side. (Play)

Jump: Springing into the air, over or onto something, can be specifically directed at an object or a
person. (Exploratory, Play)

Lateral Display: LAT-DISP An animal stands broadside to another, standing tall, head up, ears pricked,

T1 or T2, usually some hackles and it may try to force eye contact. (Aggressive, Play)
Leave: LV Depart; to go away from a place or another animal. (Contact-break)

Lick Intention: LKI An extension and flicking of the tongue between the lips; a licking motion

performed at a distance too great to reach its intended target. May manifest as a single small flick
or several slurps of almost the full length of the tongue (length of tongue extension and number of
repetitions will vary with context). Teeth may or may not be additionally bared. (Submission)

Lip Licking: LL To pass the tongue across the surface of the lips; used for individual and social
grooming, greeting, and food begging (related to hunger, diet, enticing smell). At times this behavior
may be accompanied by other appeasement signals, like yawning. (Self-centered, Appeasement)
Lick: LK To pass the tongue over. Used for individual and social grooming, greeting, food begging.
(Self-centered, Submission, Positive)

Look: LO To direct the eyes, ears, and nose toward something. Quick look if less than 3 seconds (a

glance). Longer than 6 seconds is to stare. (Regards) (Look short time, Watch longer time)_
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Mouth (put into): M To hold with the mouth, repeatedly changing grip. To manipulate with the

mouth. (Play, Exploratory, Self-centered)

Muzzle Nudge: MN slight lift of nose to touch another animal. (Affiliative)

Muzzle Punch: The muzzle punch occurs when an animal uses his muzzle as a weapon in a stabbing

motion to the body of another animal or a human. (Aggressive)

Orient: OR To direct the eyes, ears, and nose toward something. (Regards)

Panting: The mouth open and the tongue hanging out. Panting is a function of the respiratory
system, playing an important role in regulation of body temperature. Panting, drooling and
evaporation help with cooling the body. It can also be a sign of stress. (Self-centered,
Appeasement.)

Paw: PW To extend or wave the paw, using it to touch another or stroking the air in front of another.
Sometimes, as with an intimidated animal, the foreleg is held up and the paw given a limited wave
from the knee to the foot. (Submission, Positive)

Peek-A-Boo: PAB To bob the head above or around some obstacle, looking briefly at another animal,

and ducking behind the obstacle. The other animal may do the same and the sequence is often
rapidly repeated a variable number of times. (Play)

Play Face: PF Lips horizontally retracted, jaws slightly open, ears pulled straight up and back, or
simply folded flat back. (Play)

Play Run: PL-RN The animal runs with its head up, and a play face expression. It tends to runin a

circular path with frequent changes of direction. (Play)

Play-Solicit: PL-SOL Prancing and bowing in front of another animal, with a play face. (Play)

Pull & Fall (Down): P&F To pull on another animal and fall down. A learned behavior used to solicit

grooming. It appears to incorporate greeting and passive submission with grabbing. The pulling
animal usually holds on the animal it is soliciting during the first few minutes of being groomed.

(Submission, Positive)
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Pull: PU To grab another animal and draw it along, without the pulled animal being recumbent. The
animal being pulled typically remains on its feet and may brace and resist being pulled or may try to
make the puller let go by struggling and biting. (Aggressive, Play)

Quick Look (a glance): QL A short fast (less than 3 seconds) look at an object, to take note. If longer

it becomes orient, or stare, or give-eye. (Regard)

Rebuff: RB A general term for rejecting a suitor and driving him or her away. (Aggressive)

Refuge: REF To seek shelter. A defensive behavior often used when an animal is mobbed or
attacked. (Submission)

Rest, Back: RB Resting or sleeping on the back, belly exposed with paws extended or folded on the
chest.

Rest, Curl: RC Lying down with legs tucked close to the body, the back is curved, and the tail often
covers the paws and nose.

Rest, Sphinx: Resting on the ground with forepaws extended in front of the chest, hind legs tucked
close to one side, body erect, and head up.

NB: If the dog is resting but remains alert (looking around), the vigilance will be notated as “regard”.
(Self-centered).

Rest: RT To restore energy by sleeping or relaxing.

Rest; Side: RSD Resting flat on one side with the body stretched out.

Ride Up: RU Resting forelegs or paws on or across the back of another animal, from the side (as
distinguished from mounting, “riding up” from the rear) (Aggressive, Play)

Roll on Back: ROB Lying down on the side and rotating the body to rest on the dorsal surface.

(Submission, Positive, Play, Self-centered)
Roll: RO To alternate positions repeatedly from side back to side. (Self-centered, Submission,

Positive)
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Rub On: RUBO The animal presses against, then slides along a companion or an object such as a

fence, rock, tree. (Self-centered, Positive)

Run: RN Moving rapidly (faster than a canter). The body appears almost parallel to the ground.
(Locomotion).

Rush: RU A short run directed at another animal, an object, or prey, as if the lunge were lengthened
by several yards. (Aggressive, Positive, Play)

Scrape: SCP Forceful scratching backward against the ground with the hind legs and sometimes with
the front ones too. (Marking)

Scratch: SCR To rub the skin or fur with the claws, especially to relieve itching or discomfort. (Self-
centered)

Scratching: SCR Clawing the floor or the wall to escape or to open a door; often whining at the same

time. (Contact-break)

Shake: SHA The body appears to oscillate vigorously on its longitudinal axis. This behavior has the
effect of removing excess water, detritus, snow or sometimes ice from fur. (Self-centered)

Shiver: SHI The animal trembles rapidly. Quivering may extend to its legs as well as the torso and
head. Reasons vary: animal may be cold because wet, because not enough fur and/or body fat for
cold weather, or due to fear. (Self-centered; Submission)

Sitting: SIT Sit down and quietly remain sitting. This is a stop signal. (Self-centered)

Snap: SN A rapid bite that has a little contact with its object. As the animal’s jaws come together,
the teeth make an audible sound. (Aggressive)

Sneeze: SN A very abrupt clearing of the nasal passages, often preceded by a quick inhalation, or
even a gasp, and a facial grimace which superficially resembles an agonistic pucker. (Self -centered,
Appeasement towards a human being.)

Sniff Genitals: SNF-GN Sniffing directed towards the genitals of another animal. This is done

frequently during courtship and is also done during greeting and mutual investigation. (Positive)
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Sniff Noses: SNF-N To sniff noses during greeting or as animals come together after a neutral
approach. (Positive)

Sniff: SF To smell or inhale through the nose. (Exploratory)

Squeal: SQ A shrill vocalization made with one long exhalation lacking the “sobbing” of a whimper.
A squeal is also more drawn out then a “whine”, or “yipe”. Not as loud as a shriek

Squirm: SM To writhe, wriggle, fidget or move nervously; to extricate itself from confinement. (Play,
Submission, Aggressive)

Stalk: ST To crouch with a level back on any gait- used as a means of stealthy approach. Typically,
the ears are pricked forward. The animal usually stares intently at what it is stalking. (Aggressive,
Play)

Stand in the way: STIW To create a barrier by standing between an animal/human and the flock.

Stand Tall: ST An animal draws itself up to its full height. The neck is often arched, and the ears
pricked. It may stare at another animal. The tail, if not already carried high, may rise. Its effect is
sometimes enhanced by raised hackles. (Aggressive, Play)

Stare: STA An intense fixed gaze. In social encounters, the stare may have a “hard” quality.
(Aggressive, Regard)

Startle: STL To move or jump suddenly as in surprise or alarm. (Self-centered)

Stretch: Stretch, Bow STRBW After getting up from resting, a slow drawn-out bowing stretch may
occur. Stretch, Fore and Aft STRFA A bow stretch that moves into a hind leg stretch. Stretch,
Humpback STRHB A stretch that seems to be the reverse of a bow stretch; the back is arched in a
catlike manner. (Self-centered)

Submission-Active: S-A Persistent licking of another dog’s muzzle while crouching with tail tucked

in (T4) or wagging. The tail may be wagging while tucked. Also, the dog paws at the other’s face.

(Submission)
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Submission-Obnoxious: S-O Behavior is ostensibly submissive or greeting but they do it so

vigorously and persistently that they may displace a higher-ranking animal. Sometimes the
submissive animal pursues the higher-ranking animal. (Submission)

Submission-Passive: S-P 1. Falling or laying on the side or back, often raising a hind leg to inguinal

present. The ears are flattened, and the tail may be between the legs (T4) 2. Sometimes the dog sits
or crouches, again attempting an inguinal presentation, but does not attempt any greeting behavior
or active appeasement. (Submission)

T1 in a circle=tail curved over back in a circle- not as tight as a sled dog’s tail curve

Tail positions: T1-4:

T1=Tail above the level of the back T2=Tail level with the back

T3=Tail below the level of the back T3.5=Tail brushing the hocks

T4=Tail between the legs. It may touch the belly in some cases.

Tail Wag: TW A tail may be wagged from side to side, in circles, or by thumping on the ground by a
resting animal. When greeting, a tail may be wagged so hard that the animal’s hindquarters wag
too. A tail wagged in a circle almost always means friendliness. A tail level with or above the back
indicates excited, often aggressive arousal. A tail held between the legs indicates fear and
submission. (Submission, Positive, Appeasement, Play)

Threaten: TH A general term useful when action is so fast that some detail must be sacrificed.
Includes but is not limited to behaviors such as staring, growling, agonistic puckers, lateral displays,
hackles, lunges, snaps, and ambushes. (Aggressive, Play, Submission)

Trot: TRT A diagonal, two-beat gait in which the left rear and right front legs move together, and
the left fore and right hind legs move together. It is an extremely efficient traveling gait.
(Locomotion)

Tug: TG Short pulling movements, during which the dog’s head is pulled back and its legs are braced

against the direction of the pull. (Aggressive, Play)
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Urinate: U To excrete urine. Raised leg urination, squat urination, and standing urination are the
typical postures. A fearful, submissive dog, and submissive young pups, may lose sphincter control
and urinate involuntarily in a variety of postures, including passive submission. (Submission, Self-
centered, Marking)

Urine Mark: UM The excretion of urine to mark an item (food or territory) for oneself. Postures and

scraping may follow the marking to add visual display to the olfactory one. Typically, a urine mark
involves the deposit of only a small quantity of urine. (Marking)
Walk: W To move along on foot, advancing by steps. If the animal is also sniffing, exploratory.

Wander: WAN Meandering around, often sniffing things, with no observable goal, although

wandering appears to be low-intensity appetitive behavior. (Locomotion)

Whimper: WHIP A fairly constant high-pitched monotone which appears to be a series of rapid

exhalations or “pushes” from the diaphragm. (Vocalization)

Whine: WN Repeated, relatively brief, “exhalation vocalizations” of falling pitch. Often used to call
puppies or get attention. (Vocalization)

Woof: WF One of the three types of barks. It may sound soft and breathy like a cough or be louder
and more explosive. (Vocalization)

Yap: Y Puppy bark. Puppies make squeaky high pitched short barks. (Vocalization)

Yawn: YW A wide gape with deep inhalation. The eyes may be slits or closed. The tongue often

protrudes and curls upward. (Self-centered, Appeasement)



