Populations of early human settlers grew
like an 'invasive species,' researchers find
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and plateaued for thousands of years after overconsuming local natural resources and reaching
continental carrying capacity, according to the
analysis.
"The question is: Have we overshot Earth's carrying
capacity today?" said senior author Elizabeth
Hadly, the Paul S. and Billie Achilles Professor in
Environmental Biology and a senior fellow at the
Stanford Woods Institute for the Environment.
"Because humans respond as any other invasive
species, the implication is that we are headed for a
crash before we stabilize our global population size
."

Stanford researchers studying populations of early
humans in South America looked at how societies
overcame the limits of their local environments. One
example: Andean farmers adapted their mountainous
environment for agriculture through terraced farming.

The paper, titled "Post-Invasion Demography of
Prehistoric Humans in South America," is the first in
a series on the interaction of local animal
populations, humans and climate during the
massive changes of the last 25,000 years in South
America. The series will be featured at the Latin
American Paleontology Congress this fall.

The study lays a foundation for understanding how
humans contributed to the Pleistocene era's largest
extinction of big mammals, such as ground sloths,
horses and elephant-like creatures called
gomphotheres. It reconstructs the history of human
Bustling cities, sprawling suburbs and blossoming population growth in South America using a newly
assembled database of radiocarbon dates from
agricultural regions might seem strong evidence
more than 1,100 archaeological sites. Unlike many
that people have always dominated the
environment. A Stanford study of South America's archaeological studies that look at environmental
colonization shows that human populations did not change in one particular site, the Stanford
research's continental approach provides a picture
always grow unchecked, but were at one time
of long-term change, such as climatic fluctuations,
limited by local resources – just like any other
fundamental to human populations rather than a
species.
single culture or ecosystem.
In fact, the study, published by the journal Nature,
The researchers found strong evidence for two
finds that for much of human history on the
continent, human populations grew like an invasive distinct phases of demographic growth in South
species, which are regulated by their environment America. The first phase, characterized by logistic
as they spread into new places. Populations grew growth, occurred between 14,000 and 5,500 years
ago and began with a rapid spread of people and
exponentially when people first colonized South
America. But then they crashed, recovered slightly explosive population size throughout the continent.
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Then, consistent with other invasive species,
Provided by Stanford University
humans appear to have undergone an early
population decline consistent with over-exploitation
of their resources. This coincided with the last
pulses of an extinction of big animals. Subsequent
to the loss of these big animals, humans
experienced a long period of constant population
size across the continent. The second phase, from
about 5,500 to 2,000 years ago, saw exponential
population growth. This pattern is distinct from
those seen in North America, Europe and Australia.
The seemingly obvious explanation for the second
phase – initial domestication of animals and crops –
had minimal impact on this shift, the researchers
wrote. Instead, the rise of sedentary societies is the
most likely reason for exponential population
growth. Practices such as intensive agriculture and
inter-regional trade led to sedentism, which allowed
for faster and more sustained population growth.
Profound environmental impacts followed.
"Thinking about the relationship between humans
and our environment, unchecked growth is not a
universal hallmark of our history, but a very recent
development," said co-lead author Amy Goldberg, a
biology graduate student at Stanford. "In South
America, it was settled societies, not just the stable
food sources of agriculture, that profoundly
changed how humans interact with and adapt their
environment."
Today, as the world's population continues to grow,
we turn to technology and culture to reset nature's
carrying capacity and harvest or even create new
resources.
"Technological advances, whether they are made
of stone or computers, have been critical in helping
to shape the world around us up until this point,"
said co-lead author Alexis Mychajliw a graduate
student in biology. "That said, it's unclear if we can
invent a way out of planetary carrying capacities."
More information: Amy Goldberg et al. Postinvasion demography of prehistoric humans in
South America, Nature (2016). DOI:
10.1038/nature17176
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