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Central Park in New York City
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Nearly 600 soil samples from New York City’s famous park reveal that the urban environment
harbors just as much biodiversity as natural ecosystems across the globe.

By Jef Akst | September 30, 2014

The soil of New York City’s Central Park is bursting
with biodiversity spanning all three domains of life,
according to a study published today (October 1) in
Proceedings of the Royal Society B. In fact, the
urban environment harbored as many different
microbial species as diverse biomes around the
world, including the soils of the arctic, desert, and
tropical locales.

“This is an excellent work [that] demonstrates the
vast diversity of soil community, most of which
remained undescribed,” microbial ecologist Brajesh
Singh of the University of Western Sydney in
Australia wrote in an e-mail. “Interestingly they

found that belowground diversity from urban and managed soils have similar diversity to some of known
natural ecosystems, which indicate the high resilience of belowground diversity to anthropogenic
pressures.”

On a hot, humid day in July 2012, Kelly Ramirez, then a postdoc at Colorado State University and
executive director of the Global Soil Biodiversity Initiative, and nine of her colleagues blanketed Central
Park. Starting on the steps of the American Museum of Natural History (AMNH), the researchers broke
into four teams, taking soil samples every 50 meters throughout the 3.4 square kilometer green space.
With a couple of breaks for hot dogs and ice cream from the park’s vendors, the teams worked into the
evening, collecting a total of 596 samples.

“It was an exciting day. We had the coolers and shovels and dorky little hats,” recalled Ramirez, who is
now a postdoc at the Netherlands Institute of Ecology in Wageningen. “It was successful, though. We
finished all sampling in one day.”

The next day, the team sieved the samples with at AMNH and shipped them to Yale, where researchers
measured basic characteristics of the soil itself, including pH, moisture content, and carbon and nitrogen
concentrations. Samples were also shipped to the University of Colorado, where collaborators analyzed
the biological content of their samples, sequencing 16S and 18S rRNA to characterize the archaeal,
bacterial, and eukaryotic composition of the microbiome. In the end, the group found that Central Park’s
microbial diversity was on par with biodiversity seen around the world.

Given the diversity of the park’s environment, which includes wooded areas, fields, and landscaped
gardens, “I expected to find quite a bit of [bacterial] biodiversity,” said Ramirez. But the finding that the
eukaryotic “biodiversity in Central Park almost rivaled the global [diversity], that was pretty exciting and
surprising,” she added. “This work highlights that even in a location that is well known and visited by
millions of people a year, we still have a lot to learn about that biodiversity below our feet.”
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“I have never read anything of this kind of research,” said soil microbiologist Adriano Sofo of the
University of Basilicata in Potenza, Italy. “They found that the microorganisms of Central Park in New
York are representative of the microorganisms in other parts of the planet.” The next step, he added, will
be to see if other urban sites harbor similar amounts of microbial diversity, and to study how the
communities change during different times of the year.

Singh emphasized the importance of such research. “Drivers of belowground diversity and distribution
pattern remain largely unknown,” he said. “Such knowledge is key to advance our understanding, which
can be incorporated in future in management and conservation policies in order to protect ecosystem
services provided by these organisms.” (See “Fighting Microbes with Microbes,” The Scientist, January
2013.)

K.S. Ramirez et al., “Biogeographic patterns in below-ground diversity in New York City’s
Central Park are similar to those observed globally,” Proceedings of the Royal Society B,
20141988, 2014.
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impact—and be impacted
by—climate change.

By Molly Sharlach

Lengthy stints in intensive care
units pare down patients’ gut
microflora, a study shows.

September 30, 2014

The reason for the extreme microdiversity of the site might be found in
the background of Central Park:  the land was cleared in the mid-19th
century, displacing members of a community that included the most
prominent African-American families and many poor imigrants that had
arrived from diverse places.

There is NO doubt that immigrants would have sought out plants familiar
to them from abroad and would have cultivated them in whatever garden
space was available, in the village that existed on the present property
seized by .."city’s wealthiest aristocrats decided it would be a perfect
location for a park."

Central Park is a non-natural, Built-Environment location that has a history
of being heavily disturbed and acidified*.  Moreover, the underlying
schistose bedrock geology and soils (glacial tills) are themselves,
transported over long distances and glacially or flood deposits that would
also bring with it, much microbial diversity.

Acidicity, for example, could reflect relative history of pollution load in
Manhattan/Greater Metro New York area.  Eukaryotic functional diversity
has been shown to increase with disturbance and organic and heavy metal
inputs to soils.
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