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Teacher’S Key

When did bison arrive
in North America?

How did bison and other land mammals migrate from Siberia to Alaska?

During the ice age, a lot of the world’s water was locked up in glaciers over the continents. 
Sea level between Alaska and Siberia was lower, exposing the sea floor, and creating a land 
bridge called the Bering Land Bridge or Beringia. Many land mammals migrated into North 
America crossing this land bridge, including bison and mammoths. Other mammals went the 
other way from North America to Asia, including horses and camels that have their origins in 
North America.

How did scientists calculate the arrival time of the first bison in America?

They extracted and sequenced DNA from fossils including the two oldest bison fossils found 
in North America. They compared these DNA sequences to calculate a mutation rate. To 
estimate the time of their arrival they calculated the age of the most recent common ancestor 
based on the mutation rate. This gave them a time interval for the first bison on the continent. 
They compared it to the time interval when the sea level was low, and migration from Asia 
was possible. These sources of data compared well.

What are some of the lines of evidence that bison were very successful at invading North 
America?

Today, we’re finding a lot of bison fossils all over the continent which shows that they were 
very successful in the past. Historical information tells us that they numbered in the millions 
prior to their overhunting in the late 1800s. Different genetic forms appeared further south 
(Colorado) shortly (within 20,000 years) after the first bison arrived. This indicates that they 
evolved to adapt to the environment and expanded throughout the continent.
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How do we know that there were two waves of bison migration and dispersion?

After the first set of genes, that started with steppe bison (the first bison in northern North 
America), a second batch of genes showed up between 45,000 and 21,000 years ago. This 
indicates that a second wave of migration occurred during that time. This time period also 
lines up with the last ice age, when the Bering land bridge was exposed.

Scientists believe that bison set the stage for the continent’s first humans. Why?

Due to their evolutionary success, bison were the dominant herbivores of their time. Their 
grazing habits increased plant productivity, diversity, and improved the cycling of nutrients. 
They were an important food source for predators and scavengers, such as birds, bears, 
wolves etc. So their existence increased overall biodiversity which made the ecosystems 
thrive. When the first humans arrived on the continent, the environment was more habitable 
because of all the changes that the bison caused. Plus, they could use bison as a food source.

How could the information we obtain from ancient DNA help save modern species from 
climate change?

We can trace the evolutionary responses (=how they adapt to their environments) of species 
or populations during periods of dramatic climate change in the past.  Using this information, 
we can predict their responses to climate changes in the future. Then, we can manage the 
consequences of climate change on species and populations by making educated decisions.
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