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between separate packs are often severe. Unrelated wolves will often 
attack or kill wolves they don’t know. Without the ability to leave, as 
would occur in the wild, the social dynamics of unrelated zoo packs 
become disruptive and aggressive. In addition, thinking that the wolf 
is the direct ancestor of the dog, and not considering the proto-dog 
and pariah/village dog’s place in dog evolution, also contributed to this 
misunderstanding of dog behaviour. 

Describing dog behaviour based on this unnaturally occurring 
activity proved misleading and created the ill-informed ‘dog as an 
aggressive dominant leader’ theory. This theory does not play out in 
wild wolf or feral dog packs. What we do see is that the leaders of these 
packs have the most connections and are the most liked. 

What is understood today is that dogs did evolve from ancestral 
wolves and that although dogs are significantly different to wolves in 
many important ways, the wolf alongside its successor the proto-dog 
provided dogs with significant attributes that underpin them today. 

The evolutionary path to today’s dog

2.1 FRoM WoLF to Dog — the Most UnLIKeLy oF tALes
Our understanding of the dog has evolved incredibly in the past 10 or 
15 years, but there is still some debate around the ancestral pathway 
dogs took to become dogs and join up with humans. A recent study 
has confirmed that the ancestors of dogs joined humans at least before 
agriculturalisation, some 12,000–14,000 years ago. It is even possible 
that it started with our very early ancestors as they began to imagine 
and create the first simple tools 3.6 million years ago, or a little later 
when we first used fire, 1 million years ago. At the very least, it was 
early in the reign of Homo sapiens, and certainly once we came out of 
Africa 43,000–45,000 years ago, that our relationship with wolves or at 
least proto-dogs may have begun. 

The beginnings of the canids started with the ancestor of the wolf. 
Ten million years ago, early canids radiated out into three divergent 
arms. The most successful arm arose seven million years ago during 
the start of an ice age — as the climate cooled, the first real canid 
ancestor started to appear. It was called Canis ferox, and it resembled a 
hairy type of coyote with a small body and a bull-terrier-like head. This 
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ancient ancestor to the wolf evolved through a number of iterations 
until some two million years ago, when one of the dog’s most significant 
early ancestors — the Etruscan wolf — emerged. 

About 1.7–1.9 million years ago, the Etruscan wolf ventured from 
North America to Asia across the Beringian land bridge, and on through 
to Eurasia and Africa. This activated the historically significant ‘Wolf 
Event’, so known because of the wolves’ domination of Europe, where 
they successfully competed with many much bigger predators, such 
as giant hyenas, sabre-tooth tigers and many more. They went on to 
adapt into almost every possible niche and environment — from ice 
and desert to tropics and mountains — and became the most successful 
predator of their time. 

Through this period, wolves began to form into kin-related family 
packs, enabling them to hunt larger prey and protect group members. 
The social coordination needed to hunt prey improved their sociability 
and their social brains. The need for more complex communication 
with larger numbers of group members grew the connections in their 
brains (a process called ‘gyrification’), making them more intelligent, 
with a greater behavioural plasticity (flexibility) and adaptability. 
Through this they developed a social order, with a key role of helpers 
evolving to assist in raising the young. This attribute would contribute 
significantly to the evolution of the dog. 

At the same time, one of our early ancestors, Homo erectus, started 
travelling from Africa through the Levant (a historical geographical 
area around the eastern Mediterranean). Homo erectus had evolved 
from our early ancestors, who had moved down from the trees in 
Africa as the temperature warmed and the savannah grasslands took 
over from the forests. Homo erectus evolved from these ancestors who 
had hunted on the plains, and became the early hunter-gatherers. 
Following a similar trajectory to wolves, they too developed complex 
social orders motivated by hunting. Tools, fire, art and culture followed. 

The first evidence of a meeting between Homo erectus and the 
Etruscan wolf occurred about 1.7 million years ago, soon after the 
wolf crossed from North America. Little is known about how or if any 
relationship formed. However, it was cold, and competition would 
have been strong among the many large competing predators, such as 
the saber-tooth tigers, giant hyenas and huge bears. By 30,000–40,000 
years ago, the two most successful predators were Homo sapiens, in 

their large bands of hunter-gatherers, and the Etruscan wolf. Many 
of the other predators, except the wolf and the giant bears, were made 
extinct within 10,000–15,000 years of Homo sapiens arriving around 
43,000 years ago. 

This is when we think the amazing co-evolution story began 
properly. It is hard to imagine that man and wolf separately could 
have out-competed the other, more powerful predators. Certainly the 
wolf had dominated the land for nearly two million years, but when 
humans arrived they changed the landscape and out-competed most 
except the wolf. Is it possible that a collaboration with the wolf is what 
saved both man and the wolf from extinction? Together, did they 
out-compete the other top predators of the time? Did this need bring 
together humans and wolves, later to become dogs, into a unique and 
symbiotic relationship? 

What we do know is that the social brains of Homo sapiens and the 
canids grew in a parallel evolutionary trajectory. And somewhere over 
those next tens of thousands of years, the descendent of the Etruscan 
wolf started to hang around human hunter-gatherers, and is believed 
to have self-domesticated.

With the dog’s direct ancestral wolf species now extinct, we are left 
with just the modern gray wolf to reflect on what the wolf has brought 
to the dog. 

The gray wolf is adapted to hunt for large prey, like elk and moose. 
This is a specific niche very different from other canids, like the coyote 
and jackal, which can be social but are more inclined to be solitary and 
kill small prey. The drive to capture large prey helped the wolf evolve 
a social order so that it could communicate across multiple pack 
members. This grew its sociability, social communication and ability 
to co-operate.

The wolf pack normally centres on a mating pair in a monogamous 
bond that breeds first in a ‘whelping’ (birthing) and then a ‘rendezvous’ 
den over a four-month period. The pack settles temporarily for that 
four-month period, to raise the pups to the stage where they move out 
into the world. This is the very important ‘formative period’, a short, 
intense time of optimum learning, where the pups spend most of their 
time in a learning state. This time is critical to the pups’ development 
into stable, mature pack members. Also known as the critical period 
for socialisation (CPS), it is a key attribute of dogs today. 
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The pack is kin-related, having a mum, dad and the kids, as well as 
uncles and aunts. The older siblings disperse to form their own packs 
from around one to four years of age, but before that they become 
the very important ‘helpers’. Their role is to help Mum and Dad raise 
their younger siblings to adulthood. While there is a social order with 
a hierarchy, where younger adults are subordinate to the elders, this 
is more like a parental or uncle/aunt relationship: ordered yet subtle, 
with mainly postural language and signals mediating the interactions. 
The older wolves ‘mentor’ the young, a bond that is very important in 
aiding learning and social integration. It is this critical helper role that 
receives the pup as it moves away from Mum, mimicking our bond 
with our dogs, which we will explore later in the book. 

The most important factors that I believe contributed to making the wolf 
the progenitor of the dog are its intelligence, neuro-plasticity (flexible 
brain, resulting in adaptability), its peer-to-peer social com munication 
system, and its ability to form amicable social bonds similar to humans.

But of course the story doesn’t end there. We all know that a wolf is a 
wolf, and the dog became a dog. There are significant differences which 
make the dog distinctly a dog, and this is what we will explore next. 

2.2 PRoto-Dog AnD seLF-DoMestIcAtIon
So what created the titanic shift of the wolf ’s attention to humans and 
put in place the beginnings of the dog? 

There is a huge dossier of scientific research trying to find the 
answers to where and when the wolf began to join up with man. Some 
of the oldest findings go back to nearly 40,000 years ago. There are five 
different sets of findings of animals with wolf- and dog-like features, 
in Southern Siberia, the Czech Republic, Belgium, Russia and 
France, ranging from 31,000 to 36,000 years ago. This may indicate 
different pos sible origins, or at least false starts to the process of self-
domestication. Self-domestication is the process of wild animals living 
around and adapting to humans, without direct human selection  
or breeding.

One very interesting finding in France, at the entry to a famous 
cave with ancient human paintings, is a set of footprints preserved in 
mud that show a young boy with a large dog-like animal (between wolf 
and dog size) walking beside him for 30 metres. The ash from the torch 

he carried is dated to around 26,000 years ago. What an evocative and 
amazing find — surely no wolf would be walking beside a child holding 
a fire torch? This companion must have been the earliest form of the 
dog, the proto-dog. 

In places such as Israel and Germany there is clear evidence 
going back 14,000 years of dogs living with humans, but there is also 
paleontological evidence that long before these dogs there were proto-
dogs living with us. New research shows how the proto-dog evolved 
with the hunter-gathers, before the advent of agriculture. Revised 
mitochondrial DNA analysis puts this at around 25,000–30,000 years 
ago, but possibly much more. Some early analysis even puts it at 
145,000 years ago! The most likely best current estimate, however, is 
about 18,800–32,100 years ago, not long after we arrived from Africa 
where there were no wolves.

It is difficult for paleontologists to discriminate between wolves 
and proto-dogs as they evolved into dogs, because the differences are 
subtle. There is plenty of evidence of what is described as wolves found 
in our habitations and our burial sites. We know that some of these will 
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likely turn out to be proto-dogs as our techniques get better and the 
story becomes clearer. 

For the purposes of this book, it is not important to pinpoint exactly 
where and when during the hunter-gatherer days self-domestication 
happened, but rather that it did happen. So instead, let’s explore what 
the evolutionary pressures and opportunities were that created the 
change, and what this tells us about the dog today.

The latest, most convincing research suggests that the wolf self-
domesticated to take advantage of man’s waste and rubbish, which 
increased in volume as we became more successful hunters and 
gatherers. Just like seagulls, pigeons and rats, early wolves are likely 
to have congregated around our settlements to pilfer and clean up our 
food and faecal waste. While this started with the hunter-gatherers 
around 40,000 years ago, it really took off when early humans started to 
settle into fishing and hunting settlements and later into agricultural 
villages. This created more concentration and continuity of resources 
for the wolf to take advantage of. It is this shifting focus from hunting 
to scavenging that established proto-dogs as a separate subspecies. 

Researchers that have watched wolves around dumps have found 
that wolves are largely active only at night. It is speculated that the more 
courageous and confident wolves got bolder and started to scavenge 
during the daytime when humans were around. It is thought that these 
wolves that could eat near humans and not get too stressed (which 
would stop them eating) developed a selective advantage. It is these 
more friendly, confident wolves that would have led to our first proto-
dogs. Nature had started the selection for confidence, and its resultant 
companions friendliness and docility, that would lay the foundations 
for the dog. As these more docile wolves became successful in their 
adaptation to the human niche, the genetic traits of friendliness and 
docility were further strengthened. The docile wolves were successful, 
so they got to breed. What’s more, it was more likely that they were 
breeding with each other, therefore strengthening the selection of the 
docile gene or gene complex. 

We have learnt a lot from studying the domestication of pigs, horses 
and chickens, where there are plenty of records and research. However, 
information is far more limited in terms of the domestication of canids. 
The only good model of a documented domestication process in a canid 
is the Silver Fox breeding programme established at the Institute of 

Cytology and Genetics in Novosibirsk, Russia, which began in 1959. The 
study, spanning over 50 years, followed the deliberate domestication of 
foxes for ease of management in fur production, the primary selection 
criteria for which was docility. This study demonstrated that docility 
evolved (through artificial selection) within the controlled Silver Fox 
population over between 8 and 40 generations. When you consider 
that over the course of the proto-dog’s history we may be talking about 
200,000–400,000 generations, we can see that there has been plenty of 
opportunity for extensive evolutionary change. 

The Silver Fox research also suggested that increased docility was 
paired with smaller adrenal glands, which would have produced fewer 
‘fight–flight’ hormones, so it is likely that the docile wolf would have been 
less fearful of humans. Together with a delayed and extended formative 
period that saw changes to the hypothalamus (the centre in the brain 
for the fight–flight hormones) in the docile foxes — changes similar to 
those we see when comparing dogs with wolves. The extended formative 
period allows time for more brain connections that increase social 
intelligence to become wired, and allows for longer periods of social 
development. It is believed that the natural selection for juvenilisation 
of the wolf caused the delay and extension of the formative period.

Alongside the increasing docility came all the hallmarks of increased 
juvenilisation: that is, the ‘puppy-isation’ of the proto-dog. As we saw, 
the hallmark of a formative period is that the pup is in a period of an 
extended learning state. As the brain capacity increased, its intelligence 
and ability to learn increased. This provided more opportunity for dogs 
to build complex relationships and learn to read our gestures, as well 
as more readily cross-foster with other species (bond with and include 
them in the family). These were all significant attributes of the proto-
dog, and the concentration of these saw the beginning of its separation 
from the wolf. With the proto-dog’s growing awareness that the critical 
food resource came from humans (as they were now scavengers), 
more and more their focus concentrated on us, until as research has 
indicated, ultimately humans became more important to them than 
even their own kind. 

As mentioned earlier, it is unlikely that today’s gray wolf species 
would have made that confident leap toward humans, because they 
are very shy and wary of us. Rather, it has been speculated that the 
actual ancestral species may have had an adaptive mutation that 
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predisposed it to be more confident, be less frightened and have the 
ability to cross-foster onto multiple species.

Once proto-dogs started to hang around humans, it is likely that 
a number of other benefits to both species started to consolidate the 
relationship. We were both relatively small and less powerful than many 
of the other predators of the time. It is probable that the proto-dog’s 
presence and barking (due to its territorial protectiveness inherited 
from the wolf) alerted us to threats. Other benefits could have included 
hunting with us (which would have directly improved our chances of 
survival), cleaning up waste so that other predators and scavengers were 
not attracted, and acting as body warmers, to name a few.

We know that some of the current hunter-gatherers, such as the 
Tanzanians and the Congo tribes, use their dogs like modern-day pig 
hunters do in the West. These dogs are highly valued amongst these 
tribes, and in some cases they are valued even above children, reflecting 
how critical they are to the group’s survival. 

Purely scavenging around hunter-gatherers by itself may have been 
difficult, and it has been hypothesised that humans may have deli-
berately fed and kept proto-dogs as pets, like Aboriginal people do with 
Dingos. It’s likely that pups of these proto-dogs could have been taken 
in and reared through the formative period, socialising onto humans 
and the other species in the villages. Those kept in the villages could 
have continued to mate with wild wolves, but if socialised to humans 
may have whelped in the village. 

This self-domestication of the wolf into the proto-dog became the 
‘raw material’ from which dogs emerged. Human-led domestication 
then refined this process more and more over time. 

2.3 vILLAge AnD PARIAh Dogs 
To really understand what made the dog a dog, we are best to move ahead 
a little in time to when we truly settled down and created permanent 
villages. This would have created even more concentrated and reliable 
waste sources, providing resources for the proto-dogs. Around 12,000–
15,000 years ago, at the beginning of agriculture, we start to see an 
increase in the numbers of dogs, and populations forming. These dogs 
slowly evolved into the dog we see today in village, pariah and dump 
dogs (free-ranging dogs not owned by anyone) — they are the direct 
ancestors of our dogs.

It has been estimated that there are 850 million village and pariah 
dogs in the world today, compared with the 150 million dogs owned 
by people, demonstrating just how successful a niche human waste 
has been for dogs! These village and pariah dogs are living examples 
of proto-dogs, advanced and evolved yet not pet dogs (although they 
could become pets if taken in at the right age). 

These dogs exist due to the pressures of natural selection; they are 
not bred like our domesticated pets, which are now directly influenced 
by humans. As the last remnant link back to the proto-dog, they provide 
an excellent opportunity to see dogs in their natural situation before we 
began breeding them, and so understand the evolution of the dog. 

Interestingly, a defining feature of pariah and village dogs is that they 
are all very similar in type, colour and size. If pet dogs enter these wild 
populations, their gene line gets integrated back into the typical 10-15 
kilogram tan-coloured pariah dog over a short number of generations. 

Probably the best studies of modern pariah dogs are those of a 
population that lives around villages in West Bengal and of dump 
dogs in Mexico. Through these dogs we can see the emergence of dog 
attributes, the foundation of all dogs today. Mating with the gray wolf 
has also added some genetic variability, too.

The pariah and village dogs are not migratory hunters anymore; 
instead, they are scavengers and small-animal hunters. Their food 
is generally found in the village surrounds, concentrated in areas 
like dumps and latrines, and its availability is regular. They can, and 
do, still hunt small prey, but critically not as a pack. The wolf social 
structure of a family pack with a monogamous pair of wolves is no 
longer necessary in this niche, nor are the accompanying hierarchies. 
Instead, the dogs form loose packs that don’t protect territories like 
the wolf, and are promiscuous or forming short-term pairings. They 
are much more tolerant of having a large number of dogs around, 
although they can compete over short-term resources. 

So what replaced the old hierarchy? Feral dog studies have shown 
that the leaders of these packs, far from being the dominant despots 
that were once proposed, are instead the most liked and connected 
with the most ‘friends’. The pups are often left to their own devices 
early in the formative period, as resources are readily available. They 
are often very aware that humans are the source of the resources  
they need, and so humans can become a focus for their behaviour. 


