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Welcome, OBS friends and partners, to 
another issue of BioOhio, the newsletter of the 
Ohio Biological Survey. It is hard to believe 
that the summer is gone and winter is upon 
us. For some, this might bring about a sense 
of melancholy as we remember the warm days, 
visits with friends and family, vacations, field 
work, life birds (or butterflies or wildflowers 
or protists—wait, does anyone keep a protist 
life list? If not, perhaps we should), and time 
spent with a good book. For OBS, however, 
the busiest time of our year is just beginning. 
During the winter, there are a number of things 
that will be happening, and I want to remind 
you of some of our regular activities.

Our biggest event of the year is the Ohio 
Natural History Conference. In 2017, we will 
once again meet in Columbus on February 25. 
This year, we are beginning a series of events 
in which we will highlight different areas of 
the state from year to year. Look for more 
information about this as we get closer to the 
meeting. Keep in mind that this is a great place 
for students to present oral talks or posters, and 
we will have a call for abstracts soon.

Applications for Small Grants will be due 
in February. Please consider applying for a 
grant this year. This is a competitive process 
and we cannot fund all proposals, but this is 
an important part of what OBS does and we 
fund as many quality proposals as possible. 
Keep in mind that the OBS Board Members 
that serve on the Review Committee focus on 
three OBS objectives for funded proposals: (1) 
to secure accurate and detailed information 
concerning the occurrence, distribution, and 
ecology of the plants and animals in Ohio; (2) 
to publish the results of biological surveys and 
scientific studies on the taxonomy, distribution, 
and ecology of plants and animals in Ohio or in 
a wider geographical area of which Ohio is an 
integral part; and (3) to collect, identify, describe, 
and distribute biological materials that may be 

of service in education and research. Applicants 
should make it clear how their research helps 
OBS meet one or more of these objectives. 
You can find more information at http://www.
ohiobiologicalsurvey.org/projects/.

Finally, one of our favorite things to do each 
year is recognize individuals that have had a 
lasting impact on the understanding of Ohio’s 
natural history. We do this by providing two 
awards at each Natural History Conference. 
The Herbert Osborn Award, named in honor 
of the founder and first Director of OBS, 
recognizes noteworthy accomplishments and 
service in the field of biology as pertaining to 
the objectives of the Ohio Biological Survey. 
This is often considered our “academic” award 
and focuses on recognizing significant research 
accomplishments in the broad areas of natural 
history. The Naturalist Award honors individuals 
who have made significant contributions to 
our understanding and conservation of the 
natural heritage of Ohio. This award is our 
“education” award and is usually given to folks 
who have made lasting contributions to public 
knowledge about Ohio’s natural history. I 
encourage you to nominate people you know 
who might fit the qualifications for either 
award. Nomination letters can be sent at any 
time to info@ohiobiologicalsurvey.org and 
more information can be found at http://www.
ohiobiologicalsurvey.org/projects/.

Happy New Year!

 A Note From the Executive Director

Greg Smith
Executive Director

http://www.ohiobiologicalsurvey.org/projects/
http://www.ohiobiologicalsurvey.org/projects/
mailto:info@ohiobiologicalsurvey.org
http://www.ohiobiologicalsurvey.org/projects/
http://www.ohiobiologicalsurvey.org/projects/
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More Work is Needed to Protect Lake Erie Watershed

While current efforts to curtail 
agricultural runoff will improve the health 
of Lake Erie, much more work will be 
needed to protect the streams that feed 
the lake, new research shows.

A study of the western Lake 
Erie watershed found that increased 
conservation efforts will be needed on 
most of the farms in the watershed in 
order to protect arterial streams in Ohio, 
Michigan, and Indiana. The project, led by 
researchers at The Ohio State University 
and The Nature Conservancy, used 
computer modeling to get a handle on 
the impact of various conservation efforts 
in the western Lake Erie watershed. The 
area includes about 5.5 million acres of 
cropland, making it the most intensely 
farmed watershed feeding into the Great 
Lakes.

In light of harmful algal blooms, 
conservationists, scientists, and farmers 
are looking for ways to maintain robust 
agricultural production without causing 
damage to the surrounding ecosystem, 
said Stuart Ludsin, an associate professor 
of evolution, ecology, and organismal 
biology and co-director of Ohio State’s 
Aquatic Ecology Laboratory.

The bulk of that work has focused 
on reducing phosphorous in western 
Lake Erie by 40 percent. While that’s 
an important goal, it doesn’t address the 
harms from sediment and nitrogen runoff, 
Ludsin said. Nor does it focus on the health 
of streams throughout the watershed—
waters that supply drinking water, provide 
habitat for fish, and serve as a playground 
for anglers, kayakers, and others, he said. 
“Until our study, nobody has taken a hard 
look at how agricultural conservation 
practices aimed at protecting Lake Erie 
could influence the health of streams in 
the watershed. We’re asking what happens 
to water quality and fish communities if 
we implement conservation measures,” 
Ludsin said. “It’s important to not just 
focus on the lake, but to consider the 
arteries that feed it. Our streams are as 
degraded as the lake.”

The study shows that both the streams 
and the lake will benefit if appropriate 
conservation efforts are implemented, 

he said. Conservation efforts include 
erosion control and nutrient management, 
including being selective about how much 
fertilizer is used and when it is applied. 
The report includes predictions about 
the effects of a variety of conservation 
scenarios to give stakeholders information 
on which to base plans going forward, he 
said.

“Our models tell us what sort of 
difference it would make to streams if 
we reduced the amount of nutrients and 
sediments in agricultural runoff and 
leaching by 20, 40, or 60 percent,” Ludsin 
said.

In embarking on this work, Ohio 
State and partners including The Nature 
Conservancy, the U.S. Department of 
Agriculture, Ohio Sea Grant, and Texas 
A&M University aimed to provide 
information that could optimize efforts 
to protect waters and the species that 
live within them from runoff, while 
maintaining the profitability of farms. 
They also sought to determine what kind 
of financial investment will be necessary 
to achieve meaningful environmental 
benefits, both under current environmental 
conditions and taking into account the 
pressure of continued climate change.

The results highlight the role various 

farming practices could have in improving 
water quality in streams and in Lake 
Erie. To view the full report, go to www.
lakeerieceap.com.

Agricultural runoff threatens fish in 
the majority of the western Lake Erie 
watershed, Ludsin said. Analysis of state 
monitoring data has shown that current 
conservation efforts have improved fish 
community health, but more work is 
needed to control erosion and fertilizer 
runoff into streams, said Conor Keitzer, 
a former Ohio State postdoctoral fellow 
who is now an assistant professor at 
Tusculum College in Tennessee.

Through computer modeling, 
researchers found that stream health 
could improve with a modest increase in 
conservation efforts at farms in about 8 
percent of the watershed. “But there’s going 
to still be a huge part of the watershed 
where water quality is a concern,” Keitzer 
said. Nearly half of the farmland in the 
watershed would need improved runoff 
controls for widespread benefit for the 
fish that live in the streams, the analysis 
found. The research team used available 
observational data from the streams and 
fish populations to create a watershed-
wide model to estimate how water quality 
impacts fish populations.

https://ael.osu.edu/people/ludsin.1
http://ael.osu.edu/
http://www.lakeerieceap.com/
http://www.lakeerieceap.com/
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“We can make a big difference, but it’s 
going to take a lot of work and a lot of 
cooperation,” said Keitzer. 

Erosion control and nutrient 
management in high- and moderate-
need acres identified in the report could 
mean cleaner water and healthier fish 
communities in about half the streams 
in the watershed, they found. This 
assessment points to the need to look 
not only at phosphorous, but at nitrogen 
and sediment in streams, the researchers 
said. Each of the three threatens fish 
in those waters. Based on established 
thresholds for North American streams, 
the researchers found that a majority of 
streams in the watershed had phosphorous 
and nitrogen concentrations that could 
lead to algal blooms, which compromise 
drinking water and kill fish. Almost half of 
the streams had sediment concentrations 

that could harm fish.
“Results of our project clearly 

show that we can achieve significant 
improvements in both the streams and the 
lake, but it is going to take a lot of work,” 
said Scott Sowa, director of science at The 
Nature Conservancy in Michigan. “It also 
shows that we can’t just focus on a single 
problem or stressor, like phosphorous. We 
are dealing with a multifaceted problem 
that will require a variety of practices and 
innovative collaborative solutions,” he 
said.

The researchers estimated it could cost 
nearly $150 million annually to treat farm 
acres deemed “high and moderate needs” 
based on their predicted contribution of 
nutrients and sediments to surface waters. 
Keitzer stressed that the figure was a rough 
estimate, but one that illustrates that large 
investments are needed.

“Continued interaction among agencies 
and stakeholders regarding appropriate 
management and conservation targets in 
relation to monetary costs seems prudent,” 
the researchers wrote in the report. They 
also pointed out that farms aren’t the sole 
contributor to problems in the lake and 
the watershed. Municipal waste systems, 
rural septic systems and point sources also 
contribute.

“I think people forget the importance 
of these streams, to both fish and people. 
This project will help us identify win-
win solutions that benefit Lake Erie 
and the thousands of stream miles in its 
watershed,” Keitzer said.

The research was supported by the 
U.S. Department of Agriculture’s Natural 
Resources Conservation Service.

– Misti Crane

Many bird lovers put out feeders full of 
seed for their feathered friends, but those 
feeders may also attract predators that eat 
eggs and nestlings. The researchers behind 

a new study in The Condor: Ornithological 
Applications tried to untangle these 
relationships through a four-year study of 
songbird nests, bird feeders, and predators 

in urban central Ohio.
Feeders may attract more predators to an 

area, but the food can also satiate predators 
so that they’re less likely to target nests. 
To learn more, Jennifer Malpass of The 
Ohio State University and her colleagues 
tracked the relationships between the 
success of American robin and northern 
cardinal nests, the presence of potential 
nest predators like squirrels, domestic cats, 
and other birds, and the presence of bird 
feeders in the area. Relationships among 
feeders, predators, and nest survival were 
complex—areas with lots of feeders had 
more cowbirds and crows, birds that are 
known to prey on songbird nests, but that 
didn’t generally affect the success of the 
nests the researchers monitored.

“One key message of our work 
is that there may be species-specific 
responses to anthropogenic foods,” 
says Malpass. Robins did experience 
increased nest predation in one specific 
set of circumstances, when neighborhoods 
contained both high numbers of bird 
feeders and large concentrations of crows. 
Human-dominated environments, it 
turns out, are complicated and variable, 
not lending themselves to simple 

Can Bird Feeders Do More Harm Than Good?

In neighborhoods with large concentrations of bird feeders and crows, American robin 
nests are less successful. Photo by J. Malpass
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Two Erie MetroParks Renamed

At the Erie MetroParks Board of Park Commissioners meeting 
on February 19th two parks were renamed to pay tribute to the 
communities in which they lie. Highlights of these paths include 
their closeness to the Huron River and the area’s rich history. The 
trails run through an area which was once a Moravian and Native 
American settlement and past the location of a famous trading post 
once owned by Jean Baptiste Flemmond.

Huron River Greenway South is now the Milan Towpath 
MetroPark. 

This park features 0.9-mile trail where you can see various kinds 
of wildlife and hear the Huron River flowing beneath a historical 
bridge. This trail is a beautiful feature of Milan, highlighting the 
history of the Milan Canal. Just this past week, wild turkeys and 
many other birds were seen at this park.

Huron River Greenway North is now the Huron River Path 
MetroPark.

Located at the same entrance of DuPont Marsh State Nature 
Preserve, this park area features a 0.8-mile trail leading to the Kara 

Deering Overlook, where you can enjoy views of the beautiful Huron 
River. The observation deck overlooks marshlands and forested areas, 
which provide critical food and refuge for bald eagles.

The Huron River Path MetroPark and Milan Towpath 
MetroPark are linear parks that follow the path of an early canal 
and railway. Unlike most parks, trails here do not circle back to the 
starting point.

About Erie MetroParks
Erie MetroParks was established in 1968, starting with only 

Osborn MetroPark. Currently, Erie MetroParks has grown to 
include 13 parks or preserves. Many of the properties that are 
managed by the park district are maintained in their natural state, 
in keeping with the role assigned by the Ohio Revised Code. Areas 
used for active recreation are designed to have minimal impact on 
the natural environment of the parks. Educational programs are 
offered year-round for all ages. Each park is unique and allows for a 
variety of activities for people of all ages. To learn more about Erie 
MetroParks, visit eriemetroparks.org or call (419) 625-7783.

generalizations.
To collect their data, Malpass and her 

colleagues spent four years monitoring 
songbird nests and conducting surveys for 
potential nest predators in seven residential 
neighborhoods in Columbus, Ohio. “One 
of the challenges of conducting research 
in the suburban matrix is gaining access 
to private property,” says Malpass. “In our 
experience, most of the residents in our 
focal neighborhoods were willing to allow 
access to their yards and had a positive 
experience being part of the project.”

“Even with over 50 million Americans 
feeding wild birds and other wildlife 
around their homes, our scientific 
understanding of the practice continues 
to lag,” according to Millikin University’s 
David Horn, an expert on wild bird feeding 
who was not involved with the study. 
“The study by Malpass, Rodewald, and 
Matthews increases our understanding of 
how the provision of supplemental food 
may influence predator abundance and 
nest survival of two common songbird 
species.”

Journal Reference:

Malpass, J., et al. Species-dependent 
effects of bird feeders on nest predators 
and nest survival of urban American 
robins and northern cardinals. The Condor: 
Ornithological Applications, December 
2016 DOI: 10.1650/CONDOR-16-72.1

Milan Towpath MetroPark

Huron River Path MetroPark

http://eriemetroparks.org
http://dx.doi.org/10.1650/CONDOR-16-72.1
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New Genus of Bacteria Found Living Inside “Fracking” Wells

Researchers analyzing the genomes of microorganisms living 
in shale oil and gas wells have found evidence of sustainable 
ecosystems taking hold there—populated in part by a never-
before-seen genus of bacteria they have dubbed “Frackibacter.”

The new genus is one of the 31 microbial members found 
living inside two separate fracturing wells, Ohio State University 
researchers and their colleagues report in the Sept. 5 online 
edition of the journal Nature Microbiology.

Even though the wells were hundreds of miles apart and 
drilled in different kinds of shale formations, the microbial 
communities inside them were nearly identical, the researchers 
discovered. Almost all the microbes they found had been seen 
elsewhere before, and many likely came from the surface ponds 
that energy companies draw on to fill the wells. But that’s not 
the case with the newly identified Candidatus Frackibacter, which 
may be unique to hydraulic fracturing sites, said Kelly Wrighton, 
assistant professor of microbiology and biophysics at Ohio State.

In biological nomenclature, “Candidatus” indicates that a 
new organism is being studied for the first time using a genomic 
approach, not an isolated organism in a lab culture. The researchers 
chose to name the genus “Frackibacter” as a play on the word 
“fracking,” shorthand for “hydraulic fracturing.”

Candidatus Frackibacter prospered alongside the microbes 
that came from the surface, forming communities in both 
wells that so far have lasted for nearly a year. “We think that 
the microbes in each well may form a self-sustaining ecosystem 
where they provide their own food sources,” Wrighton explained. 
“Drilling the well and pumping in fracturing fluid creates the 
ecosystem, but the microbes adapt to their new environment in a 
way to sustain the system over long periods.”

By sampling fluids taken from the two wells over 328 days, the 
researchers reconstructed the genomes of bacteria and archaea 
living in the shale. To the researchers’ surprise, both wells—one 
drilled in Utica shale and the other drilled in Marcellus shale—
developed nearly identical microbial communities.

In addition, the two wells are each owned by different energy 
companies that utilized different fracturing techniques. The two 
types of shale exist more than a mile and a half below ground, 
were formed millions of years apart, and contained different 
forms of fossil fuel. Yet one bacterium, Halanaerobium, emerged 
to dominate communities in both wells.

“We thought we might get some of the same types of bacteria, 
but the level of similarity was so high it was striking. That 
suggests that whatever’s happening in these ecosystems is more 
influenced by the fracturing than the inherent differences in the 
shale,” Wrighton said.

Wrighton and her team are still not 100 percent sure of the 
microbes’ origins. Some almost undoubtedly came from the 
ponds that provide water to the wells, she said. But other bacteria 
and archaea could have been living in the rock before drilling 
began, Candidatus Frackibacter among them.

Shale energy companies typically formulate their own 
proprietary recipes for the fluid they pump into wells to break up 

the rock and release oil or gas, explained Rebecca Daly, research 
associate in microbiology at Ohio State and lead author of the 
Nature Microbiology paper. They all start with water and add other 
chemicals. Once the fluid is inside a well, salt within the shale 
leaches into it, making it briny.

The microorganisms living in the shale must tolerate high 
temperature, pressure and salinity, but this study suggests that 
salinity is likely the most important stressor on the microbes’ 
survival. Salinity forces the microbes to synthesize organic 
compounds called osmoprotectants to keep themselves from 
bursting. When the cells die, the osmoprotectants are released 
into the water, where other microbes can use them for protection 
themselves or eat them as food. In that way, salinity forced the 
microbes to generate a sustainable food source.

In addition to the physical constraints in the environment, 
the microbes also must protect themselves from viruses. The 
researchers reconstructed the genomes of viruses living inside the 
wells, and found genetic evidence that some bacteria were indeed 
falling prey to viruses, dying, and releasing osmoprotectants into 
the water.

By examining the genomes of the different microbes, the 

Ohio State University researchers and their colleagues have 
identified a new genus of bacteria living inside hydraulic fracturing 
wells. Here, “produced water fluid”—the fluid that is collected at 
the surface of a hydraulic fracturing well after fracturing—is being 
filtered. The fluid is orange because it contains large amounts 
of iron that oxidizes when the fluids are brought to the surface. 
By analyzing the genomes of microbes in the filtered water, the 
researchers are piecing together the existence of microbial 
communities inside the wells. Photo by Rebecca Daly, Courtesy of 
The Ohio State University.

http://www.nature.com/articles/nmicrobiol2016146
http://www.nature.com/articles/nmicrobiol2016146
https://microbiology.osu.edu/people/wrighton.1
https://microbiology.osu.edu/
https://biophysics.osu.edu/
https://en.wikipedia.org/wiki/Utica_Shale
https://en.wikipedia.org/wiki/Marcellus_Formation
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researchers found that the osmoprotectants 
were being eaten by Halanaerobium and 
Candidatus Frackibacter. In turn, these 
bacteria provided food for other microbes 
called methanogens, which ultimately 
produced methane.

To validate their findings from the 
field, the researchers grew the same 
microbes in the lab under similar 
conditions. The lab-grown microbes also 
produced osmoprotectants that were 
converted into methane—a confirmation 
that the researchers are on the right track 
to understanding what’s happening inside 
the wells.

One implication of the study is that 
methane produced by microbes living in 
shale wells could possibly supplement the 
wells’ energy output.

Wrighton and Daly described the 

amount of methane produced by the 
microbes as likely minuscule compared to 
the amount of oil and gas harvested from 
the shale even a year after initial fracturing. 
But, they point out, there is a precedent in a 
related industry, that of coal-bed methane, 
to use microbes to greater advantage. “In 
coal-bed systems they’ve shown that they 
can facilitate microbial life and increase 
methane yields,” Wrighton said. “As 
the system shifts over time to being less 
productive, the contribution of biogenic 
methane could become significantly 
higher in shale wells. We haven’t gotten to 
that point yet, but it’s a possibility.”

In the meantime, research led by co-
author Michael Wilkins, assistant professor 
of earth sciences and microbiology, has 
used genomics information to grow 
Candidatus Frackibacter in the lab and is 

further testing its ability to handle high 
pressure and salinity.

This work is funded by the National 
Science Foundation’s Dimensions of 
Biodiversity program, the Department of 
Energy and the Deep Carbon Observatory.

Among the study’s co-authors from 
Ohio State is Paula Mouser, principal 
investigator on the Dimensions of 
Biodiversity grant. Other co-principal 
investigators and co-authors include 
Wrighton, Wilkins and David Cole, 
professor of earth sciences and Ohio 
Research Scholar. Co-author David Hoyt 
of the Environmental Molecular Sciences 
Laboratory at the Pacific Northwest 
National Laboratory analyzed the 
compounds in the fluids that provided 
evidence of microbial metabolism.

– Pam Frost Gorder

What Messages Do Female Birds’ Markings Send?

Both male and female birds use traits 
like plumage brightness to size each other 
up, but a new study on northern cardinals 
in The Auk: Ornithological Advances 
shows that the meanings of female birds’ 
markings may vary from one place to 

another, even within the same species.
Though they’re often not as showy 

as the males, female birds have plumage 
ornaments that can convey information 
to other members of their species. 
A previous study found that among 

northern cardinals in Ohio, the brightness 
of females’ facial markings indicated how 
aggressive they would be in defending 
their nests. However, when Caitlin 
Winters and Jodie Jawor of the University 
of Southern Mississippi repeated the 
study in Mississippi’s longleaf pine forest 
to determine if the same held true there, 
they were surprised to learn that the 
variation among females’ facial masks in 
their southern study population had no 
relationship to their aggressive behavior.

One of the key differences between 
the northern and southern cardinal 
populations studied is that unlike in 
Ohio, the researchers did not observe 
any evidence of brood parasitism, where 
one female cardinal sneaks an egg into 
another’s nest, among cardinals in 
Mississippi. The Mississippi birds also 
had more habitat available to them and 
defended larger territories, leaving female 
cardinals there with less need to defend 
their nests. “This is an indication that 
selection pressures vary between northern 
and southern populations and that the 
information a female in the north needs 
to convey to other cardinals differs from 
what a female in the south has to say,” 
explains Jawor, who has since moved 
on to New Mexico State University. 

Researchers are examining the messages female Northern Cardinals send each other 
with their facial markings. Photo by J. Jawor.

https://en.wikipedia.org/wiki/Coalbed_methane
https://earthsciences.osu.edu/people/wilkins.231
https://earthsciences.osu.edu/
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503446
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503446
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503446
http://energy.gov/
http://energy.gov/
https://deepcarbon.net/
https://ceg.osu.edu/people/mouser.19
https://earthsciences.osu.edu/people/cole.618
https://www.emsl.pnl.gov/emslweb/people/david-hoyt
https://www.emsl.pnl.gov/emslweb/
https://www.emsl.pnl.gov/emslweb/
https://www.pnl.gov/
https://www.pnl.gov/
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“The ornament and behavior are both 
malleable.”

To collect their data, Winters and 
Jawor captured female cardinals early 
in the breeding season and measured 
the brightness of their face masks with 
a color reflectance spectrometer. They 
tested aggressive nest defense behavior 
by waiting until a female left for a break 
in incubation and then placing a female 
northern cardinal decoy near the nest, 
observing the bird’s reaction when it 

returned.
“This is a timely paper, as current 

research is demonstrating that the 
factors involved in the display of female 
aggression are widely varied throughout 
species,” according to M. Susan DeVries of 
Edgewood College, who was not involved 
in the current study. “Considering that 
different populations are potentially 
subjected to different selective pressures 
that can influence behavior, this study’s 
findings imply that the rules governing 

aggressive signals and behavior in females 
are much more complex than we once 
realized.”

Journal Reference:

Winters, C.P., and J.M. Jawor. Melanin 
ornament brightness and aggression at 
the nest in female northern cardinals 
(Cardinalis cardinalis). The Auk, 2016; 134 
(1): 128 DOI: 10.1642/AUK-16-83.1

With a deadly avalanche, it appears 
climate change may now be affecting a 
once stable region of the Tibetan Plateau.

That’s the conclusion of an international 
team of researchers who have published an 
analysis of the July 2016 disaster in the 
Dec. 9 issue of the Journal of Glaciology.

On July 17, more than 70 million tons 
of ice broke off from the Aru glacier in the 
mountains of western Tibet and tumbled 
into a valley below, taking the lives of nine 

nomadic yak herders living there.
To perform a kind of forensic analysis 

of the avalanche, researchers from the 
Chinese Academy of Sciences joined 
with two glaciologists from The Ohio 
State University: Lonnie Thompson, 
Distinguished University Professor 
in the School of Earth Sciences and 
research scientist at the Byrd Polar and 
Climate Research Center (BPCRC), and 
Ellen Mosley-Thompson, Distinguished 

University Professor in https://geography.
osu.edu/ and director of BPCRC.

The most important fact about the 
avalanche, said Thompson, is that it lasted 
only four or five minutes (according to 
witnesses), yet it managed to bury 3.7 
square miles of the valley floor in that 
time. He said something—likely meltwater 
at the base of the glacier—must have 
lubricated the ice to speed its flow down 
the mountain.

“Given the rate at which the event 
occurred and the area covered, I think 
it could only happen in the presence of 
meltwater,” Thompson said. Other nearby 
glaciers may be vulnerable, he added, “but 
unfortunately as of today, we have no ability 
to predict such disasters.”

Researchers could not have predicted, 
for example, that a neighboring glacier 
in the same mountain range would give 
way just two months later, but it did in 
September 2016. That avalanche appears 
not to have resulted in any deaths, and the 
cause is still under investigation.

The researchers used satellite data and 
GPS to get precise measurements of how 
much ice fell in the first avalanche and 
the area it covered. They’ve since pieced 
together more answers by working with 
computer modelers who were able to 
replicate the avalanche virtually. In those 
simulations, the only condition that led to 
an avalanche was the presence of meltwater.

“We still don’t know exactly where 
the meltwater came from, but given that 
the average temperature at the nearest 
weather station has risen by about 1.5 

Climate Change Likely Caused Deadly 2016 Avalanche in Tibet

Sentinel-2 satellite images from shortly before (left) and just after (right) the 
Aru Glacier collapse that occurred on July 17, 2016 in western Tibet. More 
than 70 million tons of ice flowed down the mountain, killing nine people. 
Image courtesy of The Ohio State University.

http://dx.doi.org/10.1642/AUK-16-83.1
http://dx.doi.org/10.1017/jog.2016.122
http://dx.doi.org/10.1017/jog.2016.122
https://www.cambridge.org/core/journals/journal-of-glaciology
http://earthobservatory.nasa.gov/IOTD/view.php?id=88677
http://earthobservatory.nasa.gov/IOTD/view.php?id=88677
http://english.cas.cn/
https://earthsciences.osu.edu/people/thompson.3
https://earthsciences.osu.edu/
https://bpcrc.osu.edu/
https://bpcrc.osu.edu/
https://geography.osu.edu/people/thompson.4
https://geography.osu.edu/
https://geography.osu.edu/
http://visibleearth.nasa.gov/view.php?id=88953
http://visibleearth.nasa.gov/view.php?id=88953
http://visibleearth.nasa.gov/view.php?id=88953


Volume 25  No. 1 Page 8

degrees Celsius (2.7 degrees Fahrenheit) 
over the last 50 years, it makes sense that 
snow and ice are melting and the resulting 
water is seeping down beneath the glacier,” 
Thompson said.

Glacial collapse is unprecedented in 
western Tibet, which for decades has 
resisted the effects of climate change while 
glaciers in southern and eastern Tibet have 
melted at an accelerating rate. Increased 
snowfall has even led to the expansion 
of some glaciers in western Tibet—and 
the extra snowfall likely played some role 
in the avalanche by creating additional 
meltwater, said Lide Tian, a glaciologist at 

the Institute of Tibetan Plateau Research 
of the Chinese Academy of Sciences and 
lead author of the paper.

Co-authors of the paper include 
Tandong Yao, Yang Gao, Sher Muhammad, 
Jibiao Zong, Cheng Wang and Sengqiang 
Jin of the Chinese Academy of Sciences and 
Zhiguo Li of Shangqiu Normal University. 
Funding was provided by the National 
Natural Science Foundation of China, the 
“Strategic Priority Research Program (B)” 
of the Chinese Academy of Sciences and 
Major Special Project—the China High-
Resolution Earth Observation System.

– Pam Frost Gorder

Photo by the Chinese Academy of 
Sciences, courtesy of The Ohio State 
University.

The World’s Oldest Farmers Were Insects

An international team of researchers 
has discovered the oldest fossil evidence of 
agriculture—not by humans, but by insects. 
The team, led by James Cook University’s 
Associate Professor Eric Roberts, 
discovered the oldest known example of 
fungus gardens within fossil termite nests 
from the Great Rift Valley of Africa in 25 
million year old sediments.

Fungus-farming termite colonies 
cultivate fungi in gardens in subterranean 
nests or chambers, helping to convert plant 
material into a more easily digestible food 
source for the termites.

Associate Professor Roberts said that 
scientists had previously used DNA from 
modern termites to estimate the origin of 
termite “fungus farming” behavior back to 
at least 25 to 30 million years ago. This has 
now been confirmed using the new trace 
fossil evidence from Tanzania, allowing 
researchers to more accurately characterize 
the timing and evolution of this behavior, 
something thought to have significantly 
modified the environment and landscape.

Patrick O’Connor, professor of 
anatomy at Ohio University, added 
“This type of study emphasizes the need 
for integrating perspectives from the 
fossil record with modern approaches 
in comparative biology—it is a holistic 
approach to evolutionary biology and 
significantly informs our understanding of 
environmental change in deep time.”

Study co-author Associate Professor 

Duur Aanen from Wageningen University 
said that the transition to agriculture 
dramatically increased the range of possible 
habitats for both the fungus-growing 
termites and their domesticated fungi, very 
much like humans and their domesticated 
crops and livestock, tens of millions of years 
later. While the cradle of termite agriculture 
presumably was in an African rainforest, 
the transition to fungiculture helped the 
termites to disperse to less favorable dry 
savannas and also out-of-Africa migrations 
into Asia.

Roberts added, “The phenomenon 
might have been triggered by the initial 
development of the Great Rift Valley in 

this part of eastern Africa, and the dramatic 
transformation of the landscape around 
this time.”

“This discovery pushes back the 
beginning of the termite-fungus symbiotic 
relationship to at least 31 million years 
ago,” said Paul Filmer, program director in 
the National Science Foundation (NSF)’s 
Directorate for Geosciences, which funded 
the research. “Since some 90 percent of 
the wood in the dry environment studied 
is digested by termites, understanding the 
development of this symbiotic relationship 
is important to our knowledge of the 
history of carbon cycling in these forests,” 
he said.

The research is part of an ongoing study 
focused on the evolution of a poorly known 
portion of the Great Rift Valley known 
as the Rukwa Rift, which has produced 
an array of unexpected geologic and 
paleontologic discoveries in the past few 
years.

Journal Reference:

Roberts, E.M., C.N. Todd, D.K. Aanen, 
T. Nobre, H.L. Hilbert-Wolf, P.M. 
O’Connor, L. Tapanila, C. Mtelela, and 
N.J. Stevens. Oligocene Termite Nests 
with In Situ Fungus Gardens from the 
Rukwa Rift Basin, Tanzania, Support 
a Paleogene African Origin for Insect 
Agriculture. PLOS ONE, 22 Jun 2016 
DOI: 10.1371/journal.pone.0156847

A 25 million-year-old termite nest with the 
remains of a “fungus garden” preserved 
inside. Photo by H. Hilbert-Worf, James 
Cook University

http://sourcedb.cas.cn/sourcedb_itpcas_cas/en/expert/yjy/200907/t20090706_2001508.html
http://english.itpcas.cas.cn/
http://tdyao.itpcas.ac.cn/
http://sourcedb.cas.cn/sourcedb_itpcas_cas/en/expert/201506/t20150619_4377381.html
http://www.sqnc.edu.cn/
http://www.nsfc.gov.cn/publish/portal1/
http://www.nsfc.gov.cn/publish/portal1/
http://dx.doi.org/10.1371/journal.pone.0156847
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An international group of researchers 
led by Bradley McFeeters, currently a 
Ph.D. student at Carleton University 
in Ottawa, Canada, has announced the 
discovery of a new ostrich-mimic dinosaur, 
Rativates evadens, from the lower Dinosaur 
Park Formation near Dinosaur Provincial 
Park, Alberta. The new species lived about 
76 million years ago during the Late 
Cretaceous Period. Research describing 
the new species is published online in the 
Journal of Vertebrate Paleontology.

Based on a partial skeleton collected by 
the Royal Ontario Museum in 1934 from 
badlands adjacent to what is now Dinosaur 
Provincial Park, Rativates (RAT-iv-ATE-
eez) would have resembled a modern 
ostrich, but with long, fingered arms instead 
of wings, and a long tail. It would have been 
approximately 3.3 meters (11 feet) long, 
about 1.5 meters (5 feet) tall, and weighed 
about 90 kilograms (200 pounds).

“Rativates was previously identified as 
another specimen of the more common 
ostrich-mimic dinosaur Struthiomimus 
altus, but lacks the key diagnostic characters 
of that species,” said McFeeters. “We can 
tell that it is a new species based on features 
of its skull, tail, pelvis and feet, including 
the shape of the long bones of the feet.”

Rativates (Latin ratis + vates) means 
“ratite (large flightless bird) foreteller” and 
alludes to the paradox of an ostrich-mimic 
dinosaur existing before ostriches. The 
name evadens means to evade, in reference 
to this swift-footed dinosaur’s ability to 
evade predators in the Late Cretaceous, as 
well as its recognition as a new species 80 

years following the discovery of the original 
fossil.

“The referral of fossils to the named 
species of ostrich mimic dinosaurs like 
Struthiomimus is complicated because 
many specimens are incomplete. The 
recognition of Rativates helps clear up 
these problems, and at the same time 
strengthens a connection between 
Canadian ornithomimids and their Asian 
cousins,” said co-author Dr. Michael Ryan, 
curator of vertebrate paleontology at The 
Cleveland Museum of Natural History, 
who was co-supervisor to the lead author.

Although it is a member of the 
carnivorous dinosaurs (Theropoda), 
ornithomimids such as Rativates lacked 
teeth and, similar to birds, had beaked 
mouths. They are believed to have been 
omnivorous, meaning they ate plants, 
insects, and other small animals. Their 
long, powerful legs would have made them 
fast runners (like the Gallimimus in the 
original Jurassic Park movie), whether they 
were hunting prey or escaping from larger 
predators, like Gorgosaurus.

Although no skin impressions were 
found with the fossil, the closely related 
ornithomimid, Ornithomimus, also from 
Alberta, is known to have had a downy 
covering over most of its body. It may have 

had true feathers as well.
“We histologically thin-sectioned the 

femur of Rativates to analyze its growth and 
determined it was at least eight years old 
and nearly adult-sized at the time of death. 
This is only 80 percent as long, and half 
as massive as, the adult size of the closely 
related species Struthiomimus altus, that is 
estimated to have weighed approximately 
175 kilograms [≈385 pounds],” said co-
author Thomas Cullen, a Ph.D. candidate 
at the University of Toronto.

“This suggests that there are at least 
two differently sized but closely related 
dinosaur species that lived together on 
the ancient landscape, similar to what we 
see today in the closely related predators 
like foxes, coyotes, and wolves,” said 
McFeeters’ former co-supervisor and co-
author Claudia Schröder-Adams, of the 
Department of Earth Sciences at Carleton 
University.

“Rativates is another exciting example of 
a new species of dinosaur being discovered 
among museum collections,” said Ryan. 
“These valuable collections allow modern 
researchers to build on the work of earlier 
scientists to advance what we know about 
the ancient Earth and provide new insights 
into evolution.”

New Ostrich-Mimic Dinosaur from Alberta

Rativates evadens reconstruction by Andrey Atuchin. © Andrey Atuchin.

Field locality where the partial skeleton of 
Rativates evadens was discovered near 
Dinosaur Provincial Park in Alberta in 1934. 
Photo courtesy of Indiana University Press, 
2005.

http://www.tandfonline.com/doi/abs/10.1080/02724634.2016.1221415?journalCode=ujvp20
https://www.cmnh.org/ryan
https://www.cmnh.org/vert-paleo
https://www.cmnh.org/vert-paleo
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I’m sure you have seen milkweed in 
nature centers near you, and perhaps 
even in your own garden. You may 
be seeing more of it than you know, 
even if you are familiar with common 
milkweed (Asclepias syriaca). There 
are actually at least three varieties 
of milkweed that are often grown in 
gardens. Common milkweed is the one 
kids learn about in school that is the 
host plant for the monarch butterfly. 
It has large round flower heads and 
produces large seed pods with seeds 
on little parachutes.

You may also be aware of the second milkweed, but by another name: 
butterfly weed (Asclepias tuberosa). In contrast to common milkweed’s round, 
pink flower heads, butterfly weed has bright orange flower heads that are 
more flattened. This plant is excellent for attracting butterflies and is sold at 
garden centers for that purpose. It’s one of very few orange flowers that are 
native to Ohio, and it’s inviting to butterflies, which makes it a great addition 
to a garden.

The third milkweed is swamp milkweed (Asclepias incarnata). It looks like 
a mix of the other two species. Its flower head is shaped more like butterfly 
weed and its color is closer to common milkweed. As its name implies, it likes 
to keep its feet wet in swamps or marshes, which is why you’ll see it on the golf 
course in areas where it stays wet in the summer.

If we get closer still and literally zoom in on the milkweed plant, we’ll find a whole new world. Hundreds of creatures make 
their home on the milkweed. Some of them are tiny, smaller than a quarter of an 
inch. Some of them are so brightly colored they look like gummy bugs.

Butterflies go through metamorphosis. They change from one form to a 
completely different form; from a caterpillar to a butterfly. Other insects mature 
in stages; their young ones look like smaller versions of the adults. These immature 
stages are known as instars. Large milkweed bug (Oncopeltus fasciatus) instars 
are small and bright red with black accents. In the sun, they are translucent and 
look like a confection.

Milkweed aphids (Aphis nerii) are smaller still, 
even as adults. They are bright yellow with little 
black dots of appendages, like a lemon gummy 
fruit snack with candy eyes and feet.

Both of these insects are very common on 
milkweeds, so the next time you see a milkweed, 
stop and take a closer look. Better yet, plant some 
milkweed in your backyard and invite butterflies 
and other interesting creatures into your garden.

Look for more photos from Jim Lane on Instagram at 
#MedallionWildlife.

Butterfly Weed

Swamp Milkweed

A Closer Look: Milkweed
Story and Photos by Jim Lane

Common Milkweed

Large Milkweed Bug

Milkweed Aphid
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The Herbert Osborn Award
Purpose: The Ohio Biological Survey, in honor of 
its founder, established the Herbert Osborn Award 
to recognize noteworthy accomplishments and 
service in the field of biology as pertaining to the 
objectives of the Ohio Biological Survey. The Award 
is presented on an annual basis, and was initiated in 
1991.

Qualifications: Recipients of the Herbert Osborn 
Award will be individuals who have made an 
exceptional contribution through consistent research 
publications to the advancement of knowledge 
concerning the occurrence, distribution, taxonomy, 
and/or ecology of the flora and/or fauna of Ohio. 
The intent of the Award is to recognize relevant 
accomplishments and service over a period of years.

OBS Naturalist Award
Purpose: The Ohio Biological Survey wishes to 
honor those individuals who have made significant 
contributions to our understanding and conservation 
of the natural heritage of Ohio.

Qualifications: An individual selected to receive 
the Ohio Biological Survey Naturalist Award will 
have worked energetically to acquire or disseminate 
knowledge, conserve natural areas, and/or foster our 
understanding of the fauna and flora of Ohio. The 
awardee will be an active contributor over a period of 
years in pursuit of the activities concerning the natural 
heritage of Ohio.

Small Grants
OBS offers small grant programs to support work that 
occurs partially or wholly in Ohio, and that promotes 
the Survey’s objectives. The Survey offers this support 
to individual members and institutional/corporate 
members from monies derived from a portion of 
dues income. Applicants for individual small grants 
must be current individual members of the Survey or 
employees/members of the institution or corporation 
that is a Survey member. Proposals should be received 
on or before February 1 of each granting year.  

You can find more information, including an application 
form, at www.ohiobiologicalsurvey.org/projects/.

Ohio Biological Survey - Individual Membership

The Ohio Biological Survey, an inter-institutional agency dedicated to the natural history and conservation of Ohio’s flora and fauna, has opened its 
membership to  individuals. Individual members are entitled to a 20% discount on all Survey publications, will receive the Survey’s newsletter, BioOhio, 
can participate in hosted or co-hosted workshops, field trips, or lecture series, and are eligible to apply for research monies through the Survey’s Small 
Grant Program.  All dues money will be returned to the membership through these benefits.

Dues schedule: Students and Retired Members: $15/year;  Regular Members: $25/year; Lifetime Regular Membership: $500; and Lifetime Retired 
Membership (60 or older): $100.  If you are interested in becoming a member, please send your name, address, and dues to Ohio Biological Survey, 
P.O. Box 21370, Columbus, OH  43221-0370.

The University of Akron 
Dept. of Biology  
ASEC D401 
Akron, OH 44325-3908 
(330) 972-7155 
fax: (330) 972-8445 
www.uakron.edu/biology

ASC Group  
800 Freeway Drive North 
Suite 101 
Columbus, OH 43229 
(614) 268-2514 
fax: (614) 268-7881 
www.ascgroup.net/index.html 

Ashland University 
Dept. of Biology/Toxicology 
(419) 289-5261 
www.ashland.edu/departments/
biology-toxicology

Aullwood Audubon Center 
and Farm 
1000 Aullwood Road 
Dayton, OH  45414-1129 
(513) 890-7360 
web4.audubon.org/local/
sanctuary/aullwood/

Boonshoft Museum of 
Discovery 
2600 DeWeese Parkway 
Dayton, OH  45414-5499 
(937) 275-7431 
www.boonshoftmuseum.org

Bowling Green State University 
Dept. of Biological Sciences 
Bowling Green, OH  43403 
(419) 372-2332 
fax: (419) 372-2024 
www.bgsu.edu/departments/
biology/

Brukner Nature Center  
5995 Horseshoe Bend Road 
Troy, OH  45373 
(937) 698-6493 
info@bruknernaturecenter.com 
www.bruknernaturecenter.com

Case Western Reserve 
University, Dept. of Biology 
10900 Euclid Avenue 
Cleveland OH 44106 
(216) 368-3557 
fax: (216) 368-4672 
www.case.edu/artsci/biol/

Cedarville University 
Dept. of Science and 
Mathematics  
251 N. Main St. 
Cedarville OH 45314 
(937) 766-7940 
www.cedarville.edu/academics/
sciencemath/

Central State University 
Dept. of Natural Sciences 
Benjamin Banneker  
Science Bldg. 
Wilberforce, OH 45384 
(937) 376-6357 
fax:  (937) 376-6585 
www.centralstate.edu/
academics/arts_science/
nsmcs/biology/index.html

Cincinnati Museum Center  
1301 Western Ave. 
Cincinnati, OH  45203-1129 
(513) 287-7020 
1-800-733-2077 
www.cincymuseum.org

University of Cincinnati 
Dept. of Biological Sciences 
Cincinnati, OH 45221-0006 
(513) 556-9740 
http://www.artsci.uc.edu/ 
departments/biology.html

Cincinnati Zoo 
and Botanical Garden 
3400 Vine Street 
Cincinnati, OH  45220 
(513) 281-4700  
1-800-94-HIPPO 
www.cincinnatizoo.org

Clarion University 
Dept. of Biology 
Clarion, PA 16214 
www.clarion.edu/art-sci/biology/
index.htm

Cleveland Metroparks 
4101 Fulton Parkway 
Cleveland, OH  44144 
(216) 351-6300 
TTY (216)351-0808 
www.clemetparks.com

The Cleveland Museum 
of Natural History 
1 Wade Oval Drive 
University Circle 
Cleveland, OH  44106-1767 
(216) 231-4600 
www.cmnh.org

Cleveland State University 
Dept. of Biological, 
Geological, and 
Environmental Sciences 
2121 Euclid Avenue 
Cleveland, OH 44115-2214 
(216) 523-7270 
www.csuohio.edu/sciences/
dept/biology/

Columbus Audubon 
505 W. Whittier St. 
Columbus, OH 43215 
 (614) 545-5475, ext. 307 
info@columbusaudubon.org 
www.columbusaudubon.org

Metropolitan Park District of 
Columbus & Franklin County  
1069 W. Main St. 
Westerville, OH  43229. 
General Info: (614) 508-8000 
www.metroparks.net

Columbus Natural History 
Society 
1982 Velma Avenue 
Columbus, OH  43211-2497 
(614) 297-2633 
http://columbusnaturalhistory.
weebly.com

Columbus Zoo and Aquarium 
9990 Riverside Drive 
P.O. Box 400 
Powell, OH 43065 
(614) 645-3550 
www.colszoo.org

Crane Hollow Preserve 
18038 State Route 374 
Rockbridge, OH 43149 
(740)438-5777 
heather@cranehollow.org 

Crawford Park District 
2401 St. Rte. 598 
Crestline, OH  44827 
(419) 683-9000 
fax: (419) 683-6281 
www.crawfordparkdistrict.org

Organizational Members: Contact Information

http://www.ohiobiologicalsurvey.org/projects/
http://www.uakron.edu/biology
http://www.ascgroup.net/index.html 
http://www.ashland.edu/departments/biology-toxicology
http://www.ashland.edu/departments/biology-toxicology
http://web4.audubon.org/local/sanctuary/aullwood/
http://web4.audubon.org/local/sanctuary/aullwood/
http://www.boonshoftmuseum.org
http://www.bgsu.edu/departments/biology/
http://www.bgsu.edu/departments/biology/
http://www.bruknernaturecenter.com 
http://www.case.edu/artsci/biol/
http://www.cedarville.edu/academics/sciencemath/
http://www.cedarville.edu/academics/sciencemath/
http://www.centralstate.edu/academics/arts_science/nsmcs/biology/index.html
http://www.centralstate.edu/academics/arts_science/nsmcs/biology/index.html
http://www.centralstate.edu/academics/arts_science/nsmcs/biology/index.html
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http://www.artsci.uc.edu/departments/biology.html
http://www.artsci.uc.edu/departments/biology.html
http://www.cincinnatizoo.org
http://www.clarion.edu/art-sci/biology/index.htm
http://www.clarion.edu/art-sci/biology/index.htm
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http://www.cmnh.org
http://www.csuohio.edu/sciences/dept/biology/
http://www.csuohio.edu/sciences/dept/biology/
http://www.columbusaudubon.org
http://www.metroparks.net
http://columbusnaturalhistory.weebly.com
http://columbusnaturalhistory.weebly.com
http://www.colszoo.org
http://www.crawfordparkdistrict.org
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Cuyahoga Community College 
700 Carnegie Avenue 
Cleveland, Ohio 44115 
(216) 987-2350 
http://www.tri-c.edu/programs/
liberalarts/biology

The Dawes Arboretum 
7770 Jacksontown Rd. SE 
Newark, OH  43056-9380 
(740) 323-2355  
1-800-44-DAWES 
www.dawesarb.org

University of Dayton 
Dept. of Biology 
300 College Park 
Dayton, OH 45469-2320 
(937) 229-252 
www.udbiology.com

The Defiance College 
Natural Sciences and 
Mathematics 
701 N. Clinton St. 
Defiance, Ohio 43512 
1-800-520-GODC 
www.defiance.edu/pages/
NS_majors_biology.html

Denison University  
Dept.of Biology 
Samson Talbot Hall 
Granville, OH  43023 
(740) 587-6261 
www.denison.edu/academics/
departments/biology/

EcoAnalysts, Inc. 
1420 S. Blaine, Suite 14 
Moscow, ID 83843 
(208) 882-2588 
info@ecoanalysts.com 
www.ecoanalysts.com

Ecological Specialists, Inc. 
1417 Hoff Industrial Ct. 
O’Fallon, MO 63366 
(636) 281-1982 
Contact@EcologicalSpecialists.
com 
www.ecologicalspecialists.com

Envirotech Consultants, Inc. 
5380 TWP 143 NE 
Somerset, OH  43783 
(740) 743-1669 
Fax:  (740) 743-1669 
info@envirotechcon.com 
www.envirotechcon.com

Erie MetroParks 
3910 Perkins Ave. 
Huron, OH  44839 
(419) 625-7783 
discoverit@eriemetroparks.org 
www.eriemetroparks.org

University of Findlay 
1000 North Main Street 
Findlay, OH 45840 
(419) 422-8313 
(419) 434-4822 
http://tinyurl.com/crfyswj

Geauga Park District 
9160 Robinson Road 
Chardon, OH  44024-9148 
(440) 286-9516 
info@ geaugaparkdistrict.org 
www.geaugaparkdistrict.org

Great Lakes Environmental 
Center (GLEC) 
1295 King Avenue 
Columbus, Ohio 43212 
(614) 487-1040 
www.glec.com

Hamilton County Park District 
10245 Winton Road 
Cincinnati, OH  45231 
(513) 521-PARK 
www.hamiltoncountyparks.org

Heidelberg College 
Dept. of Biology 
310 E. Market St. 
Tiffin, OH 44883-2462 
1-800-HEIDELBERG 
www.heidelberg.edu/
academiclife/depts/bio

Hiram College 
P.O. Box 67 
Hiram, OH 44234 
(330) 569-3211 
www.hiram.edu/biology

Hocking College 
School of Natural Resources
3301 Hocking Parkway 
Nelsonville, OH 45764 
(877) 462-5464 
www.hocking.edu

Holden Arboretum 
9500 Sperry Rd. 
Kirtland, OH  44094 
(440) 256-1110  
(440) 946-4400 
www.holdenarb.org

John Carroll University 
University Heights, OH 44118 
(216) 397-4294 
fax: (216) 397-4981 
www.jcu.edu/biology

Kent State University 
Dept. of Biological Sciences 
256 Cunningham Hall 
P.O. Box 5190 
 Kent, OH 44242-0001 
330-672-3613 
fax: 330-672-3713 
www.kent.edu/biology

Kenyon College, Brown 
Family Environmental Center 
9781 Laymon Rd. 
Gambier, OH  43022 
(740) 427-5050 
heithaus@kenyon.edu 
bfec.kenyon.edu

Lake Erie College 
391 West Washington Street 
Painesville, Ohio 44077 
(440) 296-1856 
www.lec.edu

Lake Metroparks 
11211 Spear Road 
Concord Twp., OH 44077 
(440)-358-7275 
1-800-227-7275 
www.lakemetroparks.com

MAD Scientist and 
Associates 
253 N. State Street, Suite 101 
Westerville, OH 43081-1584 
(614) 818-9156 
fax: (614)818-9157 
www.
environmentalconsultingohio.
com

Malone University 
Dept. of Natural Sciences 
2600 Cleveland Avenue NW 
Canton, OH 44709 
1-800-521-1146 
www.malone.edu/academics/
natural-sciences

Marietta College 
Dept. of Biology and 
Environmental Science 
Rickey Science Center 
215 S. 5th Street 
Marietta, OH 45750 
bio.department.marietta.edu

Marietta College, Barbara A. 
Besier Field Station 
Rickey Science Center 
215 S. 5th Street 
Marietta, OH 45750 
www.marietta.edu/~biol/field_
station/fieldstation.html

Marietta Natural History 
Society 
P.O. Box 983 
Marietta, OH 45750 
www.marietta.edu/~biol/mnhs/
mnhs.html

Marshall University 
Division of Biological 
Sciences 
1 John Marshall Drive 
Huntington, WV 25755 
(304) 696-3148 
www.marshall.edu/biology

Miami County Park District 
2645 East St. Rt. 41 
Troy, OH  45373 
(937) 335-6273 
fax: (937) 335-6221 
www.miamicountyparks.com

Miami University 
Dept. of Botany 
316 Pearson Hall 
Oxford, OH 45056 
(513) 529-4200 
fax: (513) 529-4243 
www.cas.muohio.edu/botany 

Miami University 
Dept. of Zoology 
212 Pearson Hall 
Oxford, OH 45056 
(513) 529-3100 
zoology.muohio.edu

University of Minnesota 
Dept. of Entomology 
1980 Folwell Ave 
219 Hodson Hall 
St. Paul, MN 55108 
(612) 624-3636 
fax: 612-625-5299 
www.entomology.umn.edu

Mount St. Joseph University 
Dept. of Biology 
5701 Delhi Road 
Cincinnati OH 45233-1670 
(513) 244-4401 
http://tinyurl.com/cmpjejn

Mount Union College 
Biology Department 
Bracy Hall 
Alliance, OH 44601 
(330) 823-3672 
scottjj@muc.edu 
raider.mountunion.edu/bi

Mount Vernon 
Nazarene University 
Biology Deptartment 
800 Martinsburg Rd. 
Mount Vernon, OH 43050 
(740) 392-6868 
www.mvnu.edu/academics/
natsocsci/biology/biology.asp

Muskingum College 
Dept. of Biology 
163 Stormont St. 
New Concord, OH 43762 
(740) 826-8220 
www.muskingum.edu/home/
admission/majors/biology/1.
html

The Nature Conservancy 
Indiana Chapter 
1505 N. Delaware St., Suite 200 
Indianapolis, IN 46202 
(317) 951-8818 
fax: (317) 917-2478 
www.nature.org/wherewework/
northamerica/states/indiana

The Nature Conservancy 
Ohio Chapter 
6375 Riverside Dr., Suite 100 
Dublin, OH  43017 
(614) 717-2770 
http://tinyurl.com/bvnox2b

Northern Kentucky 
University 
Dept. of Biological Sciences 
Nunn Drive 
Highland Heights, KY 41099 
(849) 572-5110 
biology.nku.edu

Oberlin College 
Dept. of Biology 
Science Center K123 
119 Woodland St. 
Oberlin, OH, 44074 
(440) 775-8315 
new.oberlin.edu/arts-and-
sciences/departments/biology

Ohio Bluebird Society 
PMB 111, 343 W. Milltown Road 
Wooster, OH 44691 
www.ohiobluebirdsociety.org

ODNR, Division of Forestry 
2045 Morse Rd., Building H-1 
Columbus, OH 43229-6693 
(614) 265-6694 
fax: (614) 447-9231 
www.dnr.state.oh.us/forestry

ODNR, Division of Natural 
Areas and Preserves 
2045 Morse  Road, Bldg. C-3 
Columbus, OH  43229 
(614) 265-6453 
www.ohiodnr.com/dnap

ODNR, Division of Parks and 
Recreation 
2045 Morse Road, Bldg. C-3 
Columbus, OH  43229 
www.ohiodnr.com/parks

ODNR, Division of Wildlife 
2045 Morse Road, Bldg. G 
Columbus, OH  43229-6605 
(614) 265-6300 
1-800-WILDLIFE 
www.ohiodnr.com/wildlife

Ohio History Connection 
800 East 17th Ave. 
Columbus, OH 43211-2474 
www.ohiohistory.org

The Ohio Lepidopterists 
1315 Kinnear Rd. 
Columbus, OH  43212 
www.ohiolepidopterists.org

Ohio Northern University 
525 S. Main Street 
Ada, OH 45810 
(419) 772-2325 
www.onu.edu/a+s/biology

The Ohio Odonata Society 
274 East Torrence Rd. 
Columbus, OH 43214 
rarestifo@yahoo.com

The Ohio Ornithological 
Society 
P.O. Box 14051 
Columbus, OH 43214 
www.ohiobirds.org

Ohio Prairie Association 
ATTN: K. Roger Troutman 
3360 State Route 546 
Mansfield, OH 44904-9328 
www.ohioprairie.org 

Ohio River Valley Water 
Sanitation Commission 
(ORSANCO) 
5735 Kellogg Avenue 
Cincinnati, OH 45230 
(513) 231-7719 
fax: (513) 231-7761 
www.orsanco.org

The Ohio State University, 
Marion Campus 
1469 Mt. Vernon Ave. 
Marion, OH 43302 
(740) 725-6254 
osumarion.osu.edu
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The Ohio State University 
School of Environment and 
Natural Resources 
210 Kottman Hall 
2021 Coffey Road 
Columbus, OH 43210 
(614) 292-2265 
senr.osu.edu

Ohio University 
Dept. of Biological Sciences 
107 Irvine Hall 
Athens, OH, 45701 
(740) 593-2290 
fax: (740) 593-0300 
www.biosci.ohiou.edu

Ohio University 
Dept. of Environmental and 
Plant Biology 
Porter Hall 315 
Athens OH 45701 
(740) 593-1126 
fax: (740) 593-1130 
www.plantbio.ohiou.edu

Ohio Wesleyan University 
Dept. of Zoology 
61 S. Sandusky St. 
Delaware, OH 43015 
(740) 368-3885 
bio.owu.edu/zoo.htm

Ohio Wildlife Center 
6131 Cook Rd. 
Powell, OH 43065 
(614) 734-9453 
www.ohiowildlifecenter.org

Royal Ontario Museum: 
Natural History 
100 Queen’s Park 
Toronto, ON 
M5S 2C6 
www.rom.on.ca/collections/
history.php

Otterbein College, Dept. of 
Biology and Earth Science 
1 Otterbein College 
Westerville, OH 43081 
(614) 823-1517 
www.otterbein.edu/public/ 
Academics/Departments/ 
BiologyandEarthScience.aspx

Ramser Arboretum 
24565 Danville-Jelloway Rd. 
Danville, OH 43014 
(740) 501-4166 
ramsers@axom.com

Shawnee State University 
940 Second Street 
Portsmouth, OH 45662-4344 
www.shawnee.edu/acad/ns/
biology.html

Stantec 
11687 Lebanon Rd. 
Cincinnati, OH 45241 
(513) 842-8200 
fax: (513) 842-8250 
www.stantec.com

Strategic Environmental and 
Ecological Services, Inc.  
653 McCorkle Blvd, Suite G 
Westerville, OH 43082 
(614) 891-6905 
fax: (614) 891-6915 
www.strategicenvironmental.net

Summit Metroparks 
975 Treaty Line Rd. 
Akron, OH 44313 
(330) 867-5511 
www.summitmetroparks.org

Thomas More College 
333 Thomas More Parkway 
Crestview Hills, KY 41017 
(859) 341-5800 
www.thomasmore.edu/biology

Metropolitan Park District of 
the Toledo Area 
5100 W. Central Ave. 
Toledo, OH  43615 
(419) 407-9700 
www.metroparkstoledo.com

Toledo Naturalists’ 
Association   
19800 Sugar Creek Rd. 
Bowling Green, OH 43402 
www.toledonaturalist.org

University of Toledo 
Dept. of Environmental 
Sciences 
2801 W. Bancroft St. MS604 
Toledo, OH 43606 
(419) 530-5058 
http://www.utoledo.edu/nsm/
envsciences/ 

University of Toledo 
Stranahan Arboretum 
4131 Tantara Drive 
Toledo, OH 43623 
(419) 841-1007 
Fax: (419) 530-4421 
www.utoledo.edu/nsm/arboretum 

The Toledo Zoo 
Anthony Wayne Trail  
2 Hippo Way 
Toledo, OH  43609 
(419) 385-5721 
www.toledozoo.org

Transystems 
5747 Perimeter Dr., #240 
Dublin, OH  43017-3256 
(614) 336-8480 
www.transystems.com

U.S. Fish & Widlife Service 
Ohio: Ecological Services 
Office 
4625 Morse Road, Suite 104 
Columbus, OH 43230 
(614) 416-8993 
www.fws.gov/midwest/Ohio

U.S. Forest Service 
Wayne National Forest 
13700 US Highway 33 
Nelsonville, OH 45764 
(740) 753-0101 
www.fs.fed.us/r9/wayne

U.S. Geological Survey 
Ohio District 
6480 Doubletree Ave. 
Columbus, OH 43229-1111 
(614) 430-7700 
fax: (614) 430-7777 
oh.water.usgs.gov/about_
us.htm

Walsh University 
2020 East Maple Street 
North Canton, OH 44720 
www.walsh.edu

The Wheaton Club 
lieser@columbus.rr.com

The Wilderness Center, Inc. 
9877 Alabama Ave. S.W. 
P.O. Box 202 
Wilmot, OH 44689 
(330) 359-5235 
www.wildernesscenter.org

The Wilds 
14000 International Rd. 
Cumberland, OH 43732 
(740) 638-5030 
www.thewilds.org

Wittenberg University 
200 West Ward St. 
Springfield, OH 45501-0720 
www5.wittenberg.edu/
academics/biology.html

Wood County Park District 
18729 Mercer Rd. 
Bowling Green, OH 43402 
(419) 353-1897 
www.woodcountyparkdistrict.
org

The College of Wooster 
Dept. of Biology 
J.G. Mateer Hall 
931 College Mall 
Wooster, OH 44691 
(330) 263-2379 
fax: (330) 263-2378 
www.wooster.edu/Academics/
Areas-of-Study/biology

Wright State University 
Dept. of Biological Sciences 
3640 Colonel Glenn Highway 
235A  BH 
Dayton, OH 45435 
(937) 775-2655 
fax: (937) 775-3320 
www.wright.edu/biology

Xavier University 
Dept. of Biology 
3800 Victory Parkway 
Cincinnati, OH 45207 
(513) 745-3807 
www.xavier.edu/biology

Zane State College: Parks, 
Recreation, and Wildlife 
1555 Newark Rd. 
Zanesville, OH 43701  
(740) 454-2501 
www.zanestate.edu/programs/
parks-recreation-and-wildlife

www.facebook.com/
OhioBiologicalSurvey

twitter.com/
OhioBioSurvey
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