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In 2006, a trophy hunter shot what he thought was a polar bear in the Northwest Territories
of the Canadian Arctic. But what he killed instead was something never before documented
in the wild: a bear with the white fur of a polar bear but the long claws, humped back,
shallow face and brown patches of fur like a grizzly. This was definitely not a typical
bear.
Officials seized the creature, its species unknown and under question. A DNA test was
conducted, and led them to discover it was neither a grizzly or polar bear, but a hybrid,
with a polar bear mother and a grizzly bear father, the first ever discovered in the wild.
And while this hybrid, now called a pizzly or a grolar, was a rare discovery, it may
be just the beginning of an era of these hybrid bears.
Since then, sightings of the hybrids have been increasing, with a 2017 study showing
eight hybrids springing from a single female polar bear who mated with two grizzly bears.
But it's not just bears. In 1990, a scientist noticed a very strange skull hanging on an
Inuit hunter’s wall. It looked like neither a beluga whale skull, nor a narwhal skull,
but something in between. Later genetic analysis would show that the skull belonged to a narwhal-beluga
hybrid, the first ever confirmed case.
Hybrids are commonly thought of as an interesting anomaly, but besides that, evolutionarily
useless. The thinking has always been: even if a hybrid can exist, that’s the end of
line, since hybrids themselves are thought to be incapable of producing offspring. But
now, scientists are understanding that there is more to the story. And in the current state
of the world, experts think we might be entering a new era of hybrid animals.
But what benefit can mating across species lines possibly give? What is pushing animals
to hybridize - and how is it even possible for animals of different species to mate?
Everyone has heard of mules, a mashup of a horse and donkey, and maybe even ligers, a
mix of tiger and a lion. Hybrids are made when two different species interbreed and
produce offspring
In vertebrates, it has always been thought to be a rare occurrence. Logically, it seems
like different species should not be able to mate, because of the very definition of
the word “species.”
A widely accepted concept in biology is called the Biological Species Concept. It says that
organisms belong to the same species if they can interbreed and produce viable and fertile
offspring.
Speciation is a gradual process that depends on random mutations to introduce new traits
that create a subpopulation better suited for an environment or finding a mate.
Eventually, they become isolated both physically and genetically due to a diverging genome,
resulting in new species that are unable to mate with their ancestors or each other due
to a number of barriers called “mechanisms of reproductive isolation.” These work in
two ways.
The first is by making it impossible for two different species to physically mate. These
are prezygotic barriers, meaning they take place before the formation of a zygote, which
is the result of a sperm and egg fusing.
These include mechanisms like living in different habitats (habitat isolation), or having different
courtship behaviors (behavioral isolation), or not having reproductive organs that fit
together (mechanical isolation).
The other way reproductive isolation works is by making it impossible for embryos to
develop into healthy, fertile adults. These are called postzygotic barriers and are typically
the result of a mismatch of chromosomes.
Normally when two animals mate, they each contribute the same number of chromosomes
to their offspring.
Human cells contain 46 chromosomes for example, with 23 coming from our mothers, and 23 from
our fathers. But now let’s look at horses and donkeys, which diverged from their common
ancestor around 4 million years ago. Donkeys and horses have a major problem if they want
to mate. Horses have 64 chromosomes, while donkeys only have 62. When they mate, the
mule offspring gets 32 chromosomes from its horse mother and 31 chromosomes from its donkey
dad. This is close enough to create a living animal, but not close enough for it to ever
have its own offspring.
For a male and female mule to produce their own offspring, they would have to produce
gametes. To form gametes, the chromosomes need to pair up, which requires genetic similarity
between the chromosomes, and the same number of them. Donkey and horse DNA is similar enough
for some pairing of the chromosomes, as is the case with pairs 1-13, and horse chromosomes
14-19 and donkey 25-30. But the rest have no direct homologs in the other species, making
the cell division that creates haploid gametes impossible.
Because of reasons like this, for a long time researchers considered the hybridization of
animals in the wild a fluke, having little significance in the big picture of evolution.
But it turns out, as environments change, the barriers separating species from one another
can become less rigid or disappear altogether, opening the door for animals to mate across
species lines .
Genetically, post zygotic barriers can be broken if two species diverged recently enough
in the tree of life.
Horses and donkeys diverged around 4 million years ago, and in that time, their genetics
drifted to a point where they could mate, but their chromosomes no longer aligned. For
most animal combinations, even getting that far is impossible.
But grizzly bears and polar bears only diverged around 150,000 years ago. This means their
genetics have not had a chance to drift as far. They each still have 74 chromosomes,
and enough genetic similarity that the two species can mate and produce viable, fertile
offspring.
As for the narluga, we don’t know if it would be able to produce viable offspring.
But both narwhals and belugas have 44 chromosomes, so it may indeed be possible.
These post-zygotic barriers change on a timescale of hundreds of thousands, or millions of years.
Pre-zygotic barriers on the other hand can change in a relative blink of an eye.
The pre-zygotic barriers separating polar bears and brown bears are behavioral isolation
and habitat isolation - grizzlies live on land and polar bears live on sea ice.
Some ice remains year-round in the Arctic, providing vital habitat for wildlife such
as seals and polar bears. But sea ice that persists in the Arctic for more than a year
has been disappearing rapidly. Since the 70s, when satellite record began, we know that
it has been declining at a rate of around 13% per decade.

And this is bad news for the polar bears, because the sea ice is a polar bear’s hunting
ground. When polar bears diverged from brown bears 150,000 years ago, the last ice age
was coming to a close. The speciation occurred when a population of brown bears followed retreating ice northward, and adapted specifically to their new arctic home. Their home is disappearing, and they are not well suited to anything else. But with no choice, they are forced south onto land, where they can forage sea bird eggs or caribou, albeit not always with much success and as the polar bears are forced south, grizzlies move north, pushed by increasing human construction and development. These two types of bear are increasingly crossing paths, and the pre-zygotic barriers are beginning to dissolve.

