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INTRODUCTION

The present issue of Biologia Futura is dedicated to a selected array of theoretical and
empirical studies that were originally presented at the 6th Canine Science Forum in
2018, Budapest, Hungary. Some of our readers might ask the question: “What is so
special in dogs (and related canids) that gives justification for such distinct attention?”
This question is rather easy to answer from the scientific point of view when we
consider the exponential growth of the number of researchers, research groups, and
consequently the amount of conferences and publications that are involved in the
investigation of the biology of canid species, predominantly dogs. Although the
“renaissance” of canine research mainly arose from the field of behavioral biology
in the 1990s (Topál et al., 2009b), it is rather obvious that apart from ethologists, many
subdisciplines of zoology became involved in the research of wild and domesticated
canids more recently. Driven by this realization, in 2008, we launched the Canine
Science Forum, a biannual international effort of likeminded researchers, to provide a
framework that helps focus and simultaneously diversify these research efforts. In the
past 30 years, the international community of scientists involved in the investigation of
canid biology have published hundreds of highly influential papers, ranging from
molecular genetics (e.g., Wayne & Ostrander, 2007) to behavioral ecology
(e.g., Bonanni et al., 2010), evolutionary biology (e.g., Wang et al., 2013), welfare
science (e.g., Hiby et al., 2004), neuroethology (e.g., Andics et al., 2016), and
comparative cognition (e.g., Topál et al., 2009a).

However, we owe another answer to the readers: why did we compile a special issue
for Biologia Futura solely from canine-related papers? The reason is just as simple as it
is beautiful – this current selection of research articles provides excellent evidence that,
independent of the model organism, it is possible to do “good science” if researchers
pursue the goal of venturing toward untrodden pathways, no matter which field of
biology they are coming from. The selection of papers the reader finds in this issue
testifies that the future of biology is just as exciting as the past, both are filled with the
thrill of discovery.

THEORIES, MODELS, AND THEIR REALITY – CANINE SCIENCE
FEATURING TINBERGEN’S FOUR QUESTIONS

Ethology is unique from several aspects – for example, it predominantly concentrates
on phenomena at the level of individuals (unlike the numerous infra- and supraindi-
vidual subdisciplines in biology) and also because ethologists often have to decide
which organizational aspect of behavior will they investigate. The traditional fourfold
division of research (either directed at the function, evolution, mechanism, and
ontogeny of the behavior) suggested by Tinbergen (Bateson & Laland, 2013) can be
clearly applied to the otherwise vastly various topics of canid-related research as well.

EVOLUTION

When it comes to evolution, the origin of the domesticated dog (Canis familiaris)
appears to be the most obvious and commonly investigated field. Besides the long line
of molecular genetics (e.g., Pollinger et al., 2010) and archeological discoveries
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(Larson et al., 2012), a vivid theoretical debate arose with
regard to the timing (e.g., MacHugh et al., 2017), location
(e.g., Savolainen et al., 2002), and mechanism (Trut et al.,
2004) of dog domestication. Although researchers do not
always agree on who played the main role in this process
(human-driven vs. self-domestication hypotheses; see
Driscoll et al., 2009), the hypothetical “first step” of do-
mestication was firmly believed to be some sort of selection
for a new, advantageous phenotype.

At present, Biologia Futura offers the chance to read
about a provocative new theory, called “active social
domestication” (Pörtl & Jung, 2019), wherein, the social
environment induced neurophysiological changes in the
foundation stock of hypothetical dog ancestors, which
would cause an epigenetic cascade effect that led to a
relatively rapid unfolding of the so-called domestication
syndrome (Meaney & Szyf, 2005; Trut et al., 2009).
As with any markedly new theory, heated scientific
discussions will likely follow, we also have to add that
“active social domestication” provides an option for a new
genre of empirical tests to unfold.

INTRASPECIFIC SOCIAL BEHAVIOR AND
A TOUCH OF ONTOGENY

Social behavior has central importance for both the
cognitive and evolutionary aspects of canine science. The
sociocognitive competence of dogs has provided an excel-
lent model for comparative ethologists to formulate theories
about the evolution of analogous mental capacities in dogs
and humans (Miklósi & Topál, 2013), and there is fertile
theoretical debate about the main social/behavioral features
that hallmarked the separation of dogs from their closest
extant relative, the gray wolf (see Hare et al., 2010; Udell
et al., 2010). Future research directions are either expected
to involve well-designed, controlled field experiments of the
various dog–dog and dog–human interactions (Pongrácz
et al., 2014) or contrarily enter the depths of understanding
through the neural mechanisms beyond specific sociocog-
nitive capacities of the canids (e.g., Andics et al., 2014). The
study of Iotchev et al. (2019) fits to the “new age” of canine
science as they were interested in the demographic factors
(age, sex, and reproductive status) that could influence the
dyadic interactions of companion dogs that were unfamiliar
with each other in a naturalistic environment (a dog park).
Based on the results of Iotchev et al. (2019), it is clear that
unfamiliar companion dogs spend only a relatively small
proportion of their free-ranging time interacting with each
other. Females initiated dyadic interactions sooner and
remained with their canine partner longer than males. Male
dogs on the other hand spent more time following other
dogs. The frequency and intensity of dyadic interactions
decreased with the age of dogs. Unlike the previous study,
Lenkei et al. (2019) were interested in the early development
of social behavior of companion dogs, and they chose a
rather infrequently used method to study their subjects –

they visited hobby breeders in their homes. By testing
several litters of 8-week-old Labrador Retrievers and
Czechoslovakian Wolf Dogs, they found that, independent

of the breed, the early separation of the puppies from their
mother had an effect on the subjects’ reaction to novel
environment and unfamiliar humans. Puppies that had been
kept separately from their mother spent more time gazing at
the unfamiliar experimenter when they were exposed to
noise – probably showing that being raised at least partially
separated from the mother, may increase insecure behaviors
in young dogs.

FUNCTIONALLY VITAL – SOCIAL COGNITION
ON THE INTERSPECIFIC LEVEL

Dog–human interactions serve as a popular model for
investigating fundamental questions of comparative social
cognition (Topál et al., 2009b). Kiss and Topál (2019)
focused on the so-called “audience effect,” in which humans
serve as a basic building block for many complex socio-
cognitive abilities, including the following of rules.
Audience effect is the influence wherein the mere presence,
or more specifically, the apparent attention of others
(“gazing”) that affects the actions of the subject while
he/she is engaged in a specific action. Traditionally, this
phenomenon is tested on dogs in circumstances where
the action would be otherwise forbidden to the dog
(e.g., stealing a piece of food in the presence of the owner;
Kaminski et al., 2013). The results of the Kiss and Topál’s
(2019) study showed that dogs can be sorted into three
categories (“always obedient,” “always ignorant,” and “hes-
itating”) with regard to their reactions in the forbidden food
task. By analyzing the gazing directions of the subjects, the
authors found that “always obedient” dogs keep gazing at
the human partner instead of the food, “always ignorant”
dogs do not gaze at the human, and “hesitant” dogs tend to
look at the food before they would steal it, but after the deed
they gaze rather to that person who might see their action.
These findings about the role of individual differences
among dogs regarding the effect of a human “audience”
on their forbidden activity fits well to the steadily growing
interest in animal personalities and individual strategies
(e.g., Rudin et al., 2019).

One of the basic requirements for sophisticated social
interactions is the capacity of individual recognition.
Although this is a widespread phenomenon among conspe-
cifics (Tibbetts & Dale, 2007), interspecific individual
recognition is much less frequently documented (Proops
& McComb, 2012). Selective processes may only favor the
emergence of this capacity when the (mutual) interdepen-
dence and level of interactions between two species reach a
particular threshold – which has undoubtedly happened in
the case of dogs and humans. It is widely accepted that dogs
evolved to be potentially highly dependent on humans,
including a strong, lifelong attachment bond between dogs
and their owners; therefore, at first look, the experiment of
Gábor et al. (2019) would seem a triviality: do dogs recog-
nize their owners based on acoustic cues only? However, as
a similar experiment that involved finding the owner by
following its scent among real-life conditions recently
showed a surprising failure of dogs (Polgár et al., 2015),
the outcome of the present paper was also not easy to
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predict. Contrary to the olfactory cues, the owner’s voice
was a salient enough stimulus for the dogs to find their
hidden master and discriminate his/her location from a
similarly talking stranger’s location (Gábor et al., 2019).
This result, compared to the study with the one where
companion dogs were not ready to use olfactory cues (which
otherwise they obviously can learn to follow – e.g., the
widespread use of tracking dogs) when they had to find their
hidden owner, raises the intriguing hypothesis whether dogs
shifted their everyday communicative strategy toward
acoustic communication both as signalers (Pongrácz,
2017) and receivers, when it comes to interaction with
humans.

FUTURE APPLICATIONS OF CANINE SCIENCE

One of the most dynamically developing research directions
in behavioral sciences is applied ethology. Due to the fact
that dogs coexist with people in vast numbers all around the
world, and dog–human interactions without doubt, repre-
sents the most complex interspecific relationship, canine
science is in the vanguard of applied research as well. From
the results of Shorter and Brown (2019), it is clear that
applied behavioral research should be included to the
development and deployment of even the most trivial-
looking equipment that will be used in connection with our
domesticated companions. They investigated whether dog
boots (which are becoming more popular for use by both
companion and working dogs) affect the ground force
kinetics of dogs wearing them during locomotion. By
employing specific measuring techniques, their results
showed that at least one crucial kinetic parameter (peak
vertical instantaneous loading rate) was higher in shod dogs
than in the barefoot controls.

The ubiquity of dogs as popular companions comes with
serious animal welfare costs as it shows in the vast number of
abandoned, lost, and unwanted dogs waiting for adoption at
dog shelters worldwide. Meanwhile, preventive work would
be of primary importance (i.e., how to lower the number of
relinquished dogs) and the pre- and post-adoption assessment
of dog behavior is also a key aspect of the safe and successful
re-homing of dogs. The new aspect in the paper of Reem
(2019) was that the author compared the post-adoption
behavior of two types of dogs: those that came from a shelter
and those that were transferred to the adopters directly from
their previous owners. Through phone interviews with the
new owners, the author surveyed the occurrence of typical
behavioral problems and concluded that with the exception of
house training (i.e., inappropriate elimination), there was no
significant difference between the two groups’ behavior.
This result can strengthen the position of dog shelters as
a suitable source for dog adoption. Still, one should bear in
mind that apart from the behavioral problems that may
occur in dogs that came from a shelter (Winslow et al.,
2018), the shelter environment usually causes serious
stress to its inhabitants (Gunter et al., 2019); therefore,
re-homing of dogs from owner to owner is probably the
better solution.

Beyond new theoretical approaches, methodological
inventions are among those key elements that symbolize best
the mission of Biologia Futura, as these will most likely serve
researchers in a larger number of studies in the future. O’Hara
andWorsley (2019) sought the answer of a long-time existing
problem in cognitive neuroethology: “brain or behavior”?
This means that currently there are no such neuroimaging
techniques that could provide data about brain activity while
the subject is moving. In their study, they tested a thermo-
scanner, which is a cheap, non-invasive, and easy-to-use tool
that provides data by measuring the subjects’ temperature
within the ear. O’Hara and Worsley (2019) could detect
increased temperature in the right ear of the dogs when the
subjects were exposed to mild stress (frustration due to
the omission of expected treats) – which is likely to be the
consequence of the activation of the stress-processing cortical
brain regions in the right hemisphere. Finally, we would like
to draw the reader’s attention to the work of Czeibert et al.
(2019), who created an up-to-date detailed canine brain label
map. As the dog becomes a more commonly used subject of
various neuroimaging techniques (Andics et al., 2016), the
research groups would greatly benefit from a standardized
and freely available template. The template and label map
described by Czeibert et al. (2019) in Biologia Futura will
hopefully promote comparability of anatomical works
between laboratories. Our goal, parallel with the goal of the
authors, cannot be less than support a greater number of
upcoming, non-invasive investigations of social and
cognitive neuroscience.
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