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For those of you who have had a chance to 
visit our relatively new office space in Columbus, 
you know what a great job our Office Manager, 
Frank Brockmeyer, has done to create a very 
professional, inviting space in which to work 
and meet with Survey friends and supporters. 
One of my favorite things to do when I am in 
the OBS office is to peruse the bookshelves that 
take up most of our office space. As a bibliophile, 
it is easy to get lost in the thousands of pages 
of taxonomic monographs neatly arranged 
in our library, many of which are some of the 
earliest works on that particular group. (I 
even love the “library smell”: Infographic: The 
Chemistry of Book Smells.) From the Survey’s 
first publication in 1913, The Syrphidae of Ohio, 
to our most recent, Amphibians of Ohio, you can 
find page after page of natural history gold. I 
think that my generation, those who grew up in 
the 70’s and 80’s, are at a crossroads. We tend to 
embrace technology but still cling to the “way 
we have always done it.” I know that I still prefer 
to read a hard copy of a book or journal, whereas 
my students read most things on their tablets 
or phones. (How can they even see that!?) As I 
leaf through those old books, I wonder how the 
authors envisioned the future. Did they think 
that the way they studied their species or system 
was the way it would always be? Could they 
foresee a time when the study of natural history 
would struggle for respect, trying to find its 
place in a world that was moving along without 

it? I doubt they could have seen that far into the 
future, and neither can we. We must continue to 
promote the science of natural history, learning 
as much as we can about the species around us 
with the goal of slowing the growing momentum 
of the current mass extinction, paving the way 
for a brighter future for native plants, animals, 
and ultimately…us.

Since we have a number of new members, 
and as a way for long-time members to reflect on 
our organizational roots, I thought I would take 
some of the space I have in this issue to list a few 
of the older publications that OBS has produced 
over the years. We are indebted to those who 
went before us, spending countless hours in the 
field and lab to produce the volumes for which 
we now serve as caretakers. This list is by no 
means exhaustive. You can find the complete list 
of our publications on our webpage. Availabilty 
of these titles varies, but most of them are still 
available in print or as a scanned copy. Contact 
our office for more details.

 A Note From the Executive Director

Greg Smith
Executive Director

Selections from the OBS Library

Syrphidae of Ohio, C. L. Metcalf, 1913
Catalog of Ohio Vascular Plants, John H. Schaffner, 1914
Botanical Survey of the Sugar Grove (Hocking Hills) Region, R. F. Griggs, 1914
The Euglenoidina of Ohio, L. B. Walton, 1915
The Ascomycetes of Ohio, Vol. I, Bruce Fink, 1915
The Ascomycetes of Ohio, Vol. II, B. Fink and A. Richards, 1915
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Qualities and Uses of the Woods of Ohio, William Lazenby, 1916
The Physiographic Ecology of the Cincinnati Region, E. Lucy 
Braun, 1916
The Tingitoidea of Ohio, Herbert Osborn and Carl J. Drake, 1916
The Grasses of Ohio, John H. Schaffner, 1917
The Ascomycetes of Ohio, Vol. IV and V, by Bruce Fink and Leafy 
J. Corrington, 1921
The Slime Molds of Ohio, E.J. Fullmer 1921
The Fimetariales of Ohio (Probably Vol. III of the Ascomycetes of 
Ohio), Robert Stratton, 1921
The Crayfishes of Ohio, Clarence L. Turner, 1926
The Leafhoppers of Ohio, Herbert Osborn, 1928
The Vegetation of the Mineral Springs Region of Adams County, 
Ohio, E. Lucy Braun, 1928
The Miridae of Ohio, S. A. Watson, 1928
The Earthworms of Ohio, H. W. Olson, 1928
Millipedes and Centipedes of Ohio, Stephen R. Williams 
and Robert A. Hefner, 1928
A Revision of the Order Phalangida of Ohio, Mary E. Walker, 
1928
Distribution Maps of Certain Plants in Ohio, E. N. Transeau and 
P. E. Williams, 1929
The Plant Ecology of the Hazelwood Botanical Preserve, John G. 
Segelken, 1929
The Gasteromycetae of Ohio: Puffballs, Bird’s Nest Fungi and 
Stinkhorns, Minnie May Johnson, 1929
Bibliography of Ohio Zoology, Herbert Osborn, 1930
Studies Concerning Organisms Occurring in Water Supplies, L. 
B. Walton, 1930
Revised Catalog of Ohio Vascular Plants, John H. Schaffner, 1932

Studies on the Animal Ecology of the Hocking River Basin: 
William B. Ludwig and Lee Stewart Roach, 1932
Bibliography of Ohio Botany, Ethel Melsheimer Miller, 1932
An Ecological Study of the Fishes of the Hocking River, P. 
Sheridan Shurrager, 1932
The Ostracoda of Ohio, Norma C. Furtos, 1933
A Quantitative Study of Rotatoria in Terwilliger’s Pond, Put-in-
Bay, Ohio, Elbert H. Ahlstrom, 1934
Leafhoppers of Ohio: Subfamily Typhlocybinae, Dorothy M. 
Johnson, 1935
Distribution of Breeding Birds of Ohio, Lawrence E. Hicks, 1935
A Study of the Small-Mouth Bass, Micropterus dolomieu 
(Lacepede) in Rearing Ponds in Ohio, T.H. Langlois, 1936
The Jumping Plant-Lice of Ohio (Homoptera: Chermidae), John 
S. Caldwell, 1938
The Fulgoridae of Ohio, Herbert Osborn, 1938
A Catalog of the Lichens of Ohio, John N. Wolfe, 1940
The Membracidae of Ohio, Herbert Osborn, 1940
A Key to the Genera of the Compositales of Northeastern North 
America, Richard A. Popham, 1941
The Long-Horned Beetles of Ohio, Josef N. Knull, 1946
Recent Insect Invasions in Ohio, Herbert Osborn, Neale Howard, 
C.R. Neiswander, N.D. Blackburn, C.R. Cutright, T.H. Parks, R.B. 
Neiswander, and J.B. Polivka, 1948
Microclimates and Macroclimate of Neotoma, a Small Valley in 
Central Ohio, John N. Wolfe, Richard T. Wareham, and Herbert T. 
Scofield, 1949
The Checkered Beetles of Ohio (Coleoptera: Cleridae), Josef N. 
Knull, 1951
Leaf Beetles of Ohio, John A.Wilcox, 1954

The Wildlife Society Fall Wildlife Workshop

Forest Management of Invasive Species: 
Dealing with Feral Swine and Tree of Heaven

Vinton Furnace State Experimental Forest, Sep. 16, 2015, 8:00 a.m.–4:00 p.m.

Participants will receive both lecture and in-the-field experience on managing these invasive pests. 
Reservations are required. A free catered lunch and bottled water are provided!

TWS members: $10; TWS Student members: $5

Non-TWS members: $20 (includes Ohio Chapter TWS membership)

Please visit www.wildlife.org/ohio for more info, and to register
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Researchers Find the Golden Ratio in a Butterfly’s Proboscis

The mysterious Golden Ratio is an 
incommensurable number which occurs 
organically throughout the universe. 
Beginning as 1.61803, the Golden Ratio 
continues forever without repeating, 
similar to pi. Artists and architects have 
employed the number to guide design, 
and in the natural world the Golden 
Ratio often appears in the shape of a 
spiral. For example, think of a snail shell, 
a photo of a galaxy, or even some flowers.

Researchers at Kent State University 
observed that the coiling action of 
the butterfly proboscis—the tube-like 
mouthpart that many butterflies and 
moths use to feed on fluids—resembled 
a spiral similar to that of the Golden 
Ratio, and they decided to investigate. 
Their study, “The Golden Ratio Reveals 
Geometric Differences in Proboscis 
Coiling Among Butterflies of Different 
Feeding Habits,” appears in American 
Entomologist.

For their experiment, researchers 
collected six butterfly species with 
different feeding habits (nectar feeders, 
sap feeders, and puddle feeders) and used 
a high-speed camera to record proboscis-
coiling configurations. The videos were 
then analyzed to isolate the frame that 
showed closeness to the Golden Ratio 
spiral.

Though proboscis geometry did 
not show a trend that matched the 
evolutionary relationships among the 
studied species, it was discovered that 
the Golden Ratio did relate to butterfly 
feeding habits, and sap-feeding butterflies 
have proboscis conformations that 
closely resemble the Golden Ratio. The 
researchers suggest that the differences 
in proboscis coiling conformations might 
relate to the substrates from which 
butterflies feed.

“This trend fits a pattern where nectar 
feeders primarily feed on fluids confined 
in floral tubes, sap feeders feed on exposed 
fluids of porous surfaces, and puddle 
feeders feed from both,” they wrote.

The researchers suggest that these 
findings can be used to predict the feeding 
habits of unstudied moths and butterflies, 
and they could provide the basis for 
further research on the connection 
between the structural configuration of 
proboscis coiling patterns and butterfly 
feeding habits.

“Although coincidental, it is fascinating 
that a mathematical occurrence can be 
used to reveal a widespread pattern at 
radically different scales, from galaxies 
to butterfly proboscises,” said lead author 
Matthew S. Lehnert. A galaxy, a nautilus shell, and the partially 

uncoiled proboscis of a red-spotted purple 
butterfly (Limenitis arthemis astyanax).

Ancient Algae Found Deep in Tropical Glacier

The remains of tiny creatures found 
deep inside a mountaintop glacier in Peru 
are clues to the local landscape more than 
a millennium ago, according to a new 
study by Rice University, the University 
of Nebraska–Lincoln, and Ohio State 
University.

The unexpected discovery of diatoms, 
a type of algae, in ice cores pulled from 
the Quelccaya Summit Dome Glacier 
demonstrate that freshwater lakes or 
wetlands that currently exist at high 
elevations on or near the mountain were 
also there in earlier times. The abundant 
organisms would likely have been 

transported in air currents to the glacier, 
where they were deposited on its surface, 
dead or alive, and ultimately became 
frozen within the glacial ice and persisted 
there for hundreds of years.

The study is the first to show the 
presence of diatoms in glacial ice from 
tropical regions. The diatoms offer 
useful information about conditions in 
and around the Andes when they were 
deposited on the ice.

The paper is the result of a unique 
collaboration among Rice chemists Ed 
Billups and Bruce Brinson, Ohio State 
climatologist Lonnie Thompson, and lead 

author Sherilyn Fritz, a geoscientist at 
Nebraska. It appears this week in Arctic, 
Antarctic, and Alpine Research, a journal 
published by the University of Colorado–
Boulder.

Of the four scientists, Billups, Brinson, 
and even Thompson had something in 
common with the focus of their study: 
They were all, figuratively, fish out of water.

 “I was the lucky latecomer to the group,” 
said Fritz, who studies diatoms from cores 
she and her students drill from South 
American lakebeds. “It’s only because 
Bruce was so observant and curious and 
did such a nice job on documenting the 
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diatoms that it happened at all.”
Over a long and storied career, 

Thompson has collected ice cores from 
many of the world’s hard-to-reach 
locations, including Quelccaya in 2003. 
The cores contain a climate record that 
spans millennia, but Thompson’s ability 
to pull hard data from his samples was 
complicated by the sheer number he had 
preserved.

Thompson said the first record of 
diatoms in tropical glaciers “points to the 
potential of these archives for investigating 
how not just diatoms but other life forms 
such as ancient microbes survived, thrived, 
and evolved under extreme conditions and 
under very different climatic regimes.”

The collaboration began when 
Thompson visited Rice for a conference 
and struck up a conversation with Billups, 
with whom he shares West Virginia roots. 
“We got to talking,” said Billups of their 
first encounter. “He knew we were working 
on carbon materials and said, ‘You know, 
sometimes my ice is black, and I think 
that’s carbon.’” Billups, whose wide-
ranging research includes the study of all 
forms of carbon, suspected wind currents 
carried fullerenes from forest fires to the 
mountaintop and offered to have a look.

Thompson sent ice core filtrates in silica 
filter paper that preserved the contents of 
water from three layers corresponding to 
the years 1161 to 1176, 807 to 837, and 
460 to 511 A.D. (The earliest samples 
tested for the study were from about 540 
feet below the surface of the 18,000-
foot mountain.) “When I looked at the 
samples, I thought, ‘Whatever are we 
going to do with these?’” Billups recalled.

“We realized they weren’t appropriate 
for searching for fullerenes,” said Brinson, 
a Rice research scientist.

Brinson looked at the samples through 
a Rice electron microscope and quickly 
recognized their significance. Rather than 
fullerenes, they contained what the paper 
described as “a serendipitous byproduct”: 
an abundance of diatoms, the study of 
which is generally well outside the realm 
of either chemists or glaciologists.

“When we saw the first diatom and 
realized it possessed periodic nanoscale 
structure, we knew we were documenting 
irreplaceable snapshots in archeological 
time and space,” Brinson said.

“Thompson was very excited about 
this,” Billups said. “Diatoms are found 
in Arctic and Antarctic ice, but he said 
nobody’s ever found them in equatorial 
glaciers.”

Brinson hit the books and identified 
many of the diatoms, which ranged in 
size from a few to 70 microns in length. 
“I don’t have a biological background, but 
I knew they were unique,” he said. He 
also realized the team needed a specialist. 
Thompson, who knew of Fritz’s work in 
South America, suggested they enlist her.

“There are diatoms in dust that is 
transported globally, and people have 
found them in glaciers in Antarctica and 
Greenland, so my first thought was they’d 
be like those,” Fritz said. “But these are 
beautifully preserved, and most of the 
ecology we know about indicates they’re 
not from global diatom dust sources.”

Fritz said the diatoms’ excellent 
condition suggested they hadn’t traveled 
far. “Most but not all of them are species 
you would find in very dilute freshwater, 
either lakes or wetlands, and there are 
lots of those in the tropical Andes at 
varied elevations,” she said. The presence 
of Volvox, green algae found in the two 
older samples, confirmed the diatoms’ 
freshwater source.

The study has Fritz thinking about 
gathering diatoms from lakes near the 

ice cap to see how diatom populations 
have changed over the centuries. “I’ve 
contemplated doing some more sampling, 
just because it’s an interesting question,” 
she said. She does plan to have her 
students take a closer look at the original 
samples, which Brinson sent her, “to do 
some quantitative counts, just to get a 
better sense of the relative abundance of 
things.”

The researchers wrote that continuing 
study of diatoms in relation to other 
materials found in the ice core record 
could provide valuable information about 
local or even global environmental change.

“I’m convinced there’s no end to what 
you can find in these glaciers,” Billups said.

“One thing is clear,” Thompson said. 
“The greatest scientific progress going 
forward will be made with increased 
collaboration among many different 
disciplines. Unfortunately, these valuable 
ice archives of our past are rapidly 
disappearing under the present climate 
conditions.”

–Mike Williams

Pennate (elongated) diatoms found in an ice core from the Quelccaya Summit 
Dome Glacier were among many samples identified by scientists at Rice University, 
the University of Nebraska–Lincoln, and Ohio State University. They suspect the 
freshwater diatoms, a type of algae, were blown there from nearby high-elevation 
ponds as far back as the sixth century. Images by Bruce Brinson/Rice University
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A Complex Landscape Has Both Vulnerabilities and Resilience to 
Climate Change

Central Appalachian forests have been 
experiencing the effects of a changing 
climate for decades, and effects such as 
more heavy rainfall events, more drought, 
and more hot days are likely to continue, 
according to a new vulnerability assessment 
for the region by the U.S. Forest Service 
and many partners.

The assessment describes effects of 
climate change that have already been 
observed, projected changes in the climate 
and the landscape, and forest vulnerabilities 
for nine forest ecosystem types in a 
29-million-acre area of Ohio, West Virginia, 
and Maryland. The area evaluated in the 
forest vulnerability assessment has nearly 
19 million acres of forest land, 85 percent of 
which is owned by private individuals and 
organizations. These forests are important 
cover spanning from glacial Lake Erie to 
the Allegheny Plateau and sweeping up 
into the Appalachian Mountains. The 
topographic complexity of this region 
supports some of the highest levels of 
biodiversity in the world and creates many 
microclimates that will respond to global 
climate change in very local ways.

The vulnerability assessment is available 
online through the U.S. Forest Service’s 
Northern Research Station at: http://www.
nrs.fs.fed.us/pubs/47885

“Information on climate change ranges 
in geographic and temporal scales, and is 
often hard to relate to forest management 
and planning,” said Patricia Butler, the 
report’s lead author and a climate change 
outreach specialist with the Northern 
Institute of Applied Climate Science, 
a collaboration of the Forest Service, 
Michigan Technological University, the 
Trust for Public Land, the University of 
Minnesota, and the National Council for 
Air and Stream Improvement. “Our intent 
was to create a climate change resource 
that is relevant to people who work, study, 
recreate, manage, and care about forest 
ecosystems in the Central Appalachians 
region.”

Over the next century, temperatures in 
the Central Appalachians are expected to 
increase in all four seasons. Other changes 
indicated in the assessment include:

•	The	growing	season	length	is	expected	
to increase by a month or longer.

•	Precipitation	 is	 projected	 to	 increase	
in winter and spring but decrease in 
summer or fall.

•	Late-season	 droughts	 or	 localized	
soil moisture deficits are expected to 
become more frequent.

•	Intense	 precipitation	 events	 are	
expected to become more frequent or 
more intense.

•	Streamflow	and	flooding	potential	are	
expected to increase in the winter and 
spring, and decrease in the summer 
and fall.

Changes in precipitation and 
temperatures are likely to reduce habitat 
suitability for some tree species, including 
iconic species such as American beech, 
eastern hemlock, eastern white pine, red 
spruce, and sugar maple. Species with 
ranges that extend largely to the south (such 
as eastern red cedar, post oak, and shortleaf 

pine) may have increases in suitable habitat 
and biomass as the region warms.

“We’re already working with public land 
managers and private landowners to make 
use of this valuable new information,” said 
Scott Bearer, Senior Conservation Scientist 
with The Nature Conservancy and one of 
the assessment’s co-authors. “With tools 
like this, enhancing forest resilience can 
become an essential component of forest 
management across the Appalachians.”

“Confronting the challenges of a 
changing climate presents opportunities 
for managers and other decision-makers to 
plan ahead, foster resilient landscapes, and 
ensure that the benefits forests provide are 
sustained into the future,” said Michael T. 
Rains, Director of the Northern Research 
Station and the Forest Products Laboratory. 
“Forest Service science is delivering tools 
and information that will help those in the 
Central Appalachians and throughout the 
nation meet this challenge.”

Nearly 50 scientists and forest managers 
from the U.S. Forest Service, universities, 
and other organizations contributed to 
the assessment, which is was conducted 
as part of the Central Appalachians 
Climate Change Response Framework, a 
collaborative approach among researchers, 
managers, and landowners to incorporate 
climate change considerations into forest 
management. The Climate Change 
Response Framework is led by the Northern 
Institute of Applied Climate Science.

Check out the latest OBS Biological Note:
Richard M. Lowden. Central Ohio Flora: Summary of the Vascular Plant 
Treatments of Franklin County, Ohio (U.S.A.), 1834-1997
https://dl.dropboxusercontent.com/u/4752347/OBSNotesLowden.pdf

Recently published literature on Ohio’s natural history:
Patton, W. K. 2014.  On the natural history and functional morphology of 
the clam shrimp, Lynceus brachyurus Müller (Branchiopoda: Laevicaudata. 
Journal of Crustacean Biology 34(6): 667–703.

If you have recently published or know of a paper concerning Ohio’s natural 
history, please send the reference to Gene Kritsky (gene.kritsky@msj.edu) for an 
announcement in BioOhio.



Volume 23  No. 2 Page 6

For Black Rhino, Zoo Diet Might Be Too Much of a Good Thing

A new study shows that captive black 
rhinos—but not their wild counterparts—
are at high risk for two common health 
problems suffered by millions of humans: 
inflammation and insulin resistance.

The finding suggests captive black rhinos 
have metabolic problems. In humans, these 
same conditions can both result from a rich 
diet and sedentary lifestyle and contribute 
to obesity and other diseases.

To be clear, this study does not suggest 
that zoos cause health problems in black 
rhinos, said Pam Dennis, clinical assistant 
professor of veterinary preventive medicine 
at The Ohio State University and senior 
author of the study. Just as research in 
humans continues to shed new light on the 
metabolic complexities of obesity, she said 
veterinary research is “just scratching the 
surface” of the same kind of thinking about 
animal health.

“We now recognize that obesity in 
humans leads to increased inflammation 
and a whole cascade of problems ranging 
from heart disease to immune dysfunction,” 
Dennis said. “This is entering the vocabulary 
in zoo medicine, that obesity is much more 
than just a weight issue.”

Dennis, also a veterinary epidemiologist 
at Cleveland Metroparks Zoo, said a 
change in zoo diet management is the most 
feasible first step toward improving captive 

black rhinos’ health.
Worldwide, only about 5,000 black 

rhinos remain—a drop from an estimated 
100,000 in the 1960s. Animals in the wild 
are threatened by poaching for their horns, 
and the roughly 250 captive black rhinos 
are at risk for a range of diseases.

“Given their plight on the planet, we 
need to do something for each and every 
one of them. If we can help the ones we 
are caring for in zoos, that could make the 
difference for the species,” she said.

The research, co-led by first author 
Mandi Schook, associate research curator 
at Cleveland Metroparks Zoo, appears in 
the June-July issue of the journal General 
and Comparative Endocrinology.

The African black rhinoceroses living 
in captivity are known to be at higher 
risk for a number of unusual diseases that 
include anemia, degraded muscle tissue, 
skin ulcers, liver disease, iron overload, and 
low phosphate in the blood. While some of 
these conditions can be treated, they often 
lead to death. In one large study of black 
rhinos living in North American zoos over 
a 70-year period, 73 percent of the captive-
born animals died before reproducing. 
Reduced phosphate in the blood is 
common to most of the health problems 
observed in captive black rhinos. Because 
low phosphate has been linked to insulin 

resistance in humans, Dennis set out to see 
whether the same could be true in the black 
rhino species she has studied for some time.

The scientists analyzed biomarkers in 
blood samples from 86 captive and 120 
free-ranging black rhinos of both sexes 
and various ages, measuring two proteins 
signaling the presence of inflammation, 
the ratio of insulin to glucose, phosphate 
levels and iron stores. Because this is the 
first known comparison of disease markers 
in captive and wild animals, the researchers 
used markers from both sick and healthy 
animals to set reference points for the 
comparison. They also used data from 
horses, the closest domestic relative of the 
rhinoceros, to create reference points for 
normal and disease conditions.

In all cases, samples from the captive 
black rhinos contained more markers 
for disease. About 95 percent of captive 
black rhinos had significantly higher 
concentrations of iron in their blood than 
did wild rhinos, and a ninefold difference 
in the insulin-to-glucose ratio between 
wild and zoo animals suggested a much 
higher likelihood of insulin resistance in 
the captive rhinos. Consistently higher 
levels of pro-inflammatory proteins in the 
blood of zoo-dwelling rhinos also indicated 
chronic inflammation.

“We know in other species, including 
humans, how to address inflammation and 
insulin resistance, primarily with diet and 
exercise,” Dennis said. “Can we apply some 
of that knowledge from other species to 
black rhinos to improve their care?”

Black rhinos are browsers that eat leaves, 
branches and parts of trees in the wild. 
Their zoo diets mainly consist of grass or 
hay, milled grains and fruits and vegetables. 
“We are providing good, nutritious, high-
quality food. And we may be overdoing it. 
We’re just learning that providing high-
quality food in excess can cause problems,” 
Dennis said. “Knowing what we know 
now, how do we manage these animals in 
zoos in ways that decrease health risks? I 
think we’re going to have to manage their 
nutrition differently.”

–Emily Caldwell
Are these rhinos eating too well? Photo provided by Cleveland Metroparks Zoo.
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New Human Ancestor Species from Ethiopia Lived Alongside Lucy

A new relative joins “Lucy” 
(Australopithecus afarensis) on the human 
family tree. An international team of 
scientists, led by Dr. Yohannes Haile-
Selassie of The Cleveland Museum of 
Natural History, has discovered 
a 3.3 to 3.5 million-year-old 
new hominin species. Upper and 
lower jaw fossils recovered from 
the Woranso-Mille area of the 
Afar region of Ethiopia have 
been assigned to the new species 
Australopithecus deyiremeda, which 
will be described in the May 28, 
2015 issue of the international 
scientific journal Nature.

Lucy’s species lived from 2.9 
million years ago to 3.8 million 
years ago, overlapping in time with 
the new species A. deyiremeda. The 
new species is the most conclusive 
evidence for the contemporaneous 
presence of more than one closely 
related early human ancestor 
species prior to 3 million years ago. The 
species name “deyiremeda” (day-ih-reme-
dah) means “close relative” in the language 
spoken by the Afar people.

A. deyiremeda differs from Lucy’s 
species in terms of the shape and size of 
its thickly enameled teeth and the robust 
architecture of its lower jaws. The anterior 
teeth are also relatively small, indicating 
that it probably had a different diet.

“The new species is yet another 
confirmation that Lucy’s species, 
Australopithecus afarensis, was not the only 
potential human ancestor species that 
roamed in what is now the Afar region 
of Ethiopia during the middle Pliocene,” 
said lead author and Woranso-Mille 
project team leader Dr. Yohannes Haile-
Selassie, curator of physical anthropology 
at The Cleveland Museum of Natural 
History. “Current fossil evidence from the 
Woranso-Mille study area clearly shows 
that there were at least two, if not three, 
early human species living at the same 
time and in close geographic proximity.”

“The age of the new fossils is 
very well constrained by the regional 
geology, radiometric dating, and new 
paleomagnetic data,” said co-author Dr. 

Beverly Saylor of Case Western Reserve 
University. The combined evidence 
from radiometric, paleomagnetic, and 
depositional rate analyses yields estimated 
minimum and maximum ages of 3.3 and 

3.5 million years.
“This new species from Ethiopia takes 

the ongoing debate on early hominin 
diversity to another level,” said Haile-
Selassie. “Some of our colleagues are going 
to be skeptical about this new species, 
which is not unusual. However, I think it 
is time that we look into the earlier phases 
of our evolution with an open mind and 
carefully examine the currently available 
fossil evidence rather than immediately 
dismissing the fossils that do not fit our 
long-held hypotheses,” said Haile-Selassie.

Scientists have long argued that there 
was only one pre-human species at any 
given time between 3 and 4 million years 
ago, subsequently giving rise to another 
new species through time. This was what 
the fossil record appeared to indicate until 
the end of the 20th century. However, the 
naming of Australopithecus bahrelghazali 
from Chad and Kenyanthropus platyops 
from Kenya, both from the same time 
period as Lucy’s species, challenged this 
long-held idea. Although a number of 
researchers were skeptical about the 
validity of these species, the announcement 
by Haile-Selassie of the 3.4 million-year-
old Burtele partial foot in 2012 cleared 

some of the skepticism on the likelihood 
of multiple early hominin species in the 3 
to 4 million-year range.

The Burtele partial fossil foot did not 
belong to a member of Lucy’s species. 

However, despite the similarity in 
geological age and close geographic 
proximity, the researchers have not 
assigned the partial foot to the 
new species due to lack of clear 
association. Regardless, the new 
species Australopithecus deyiremeda 
incontrovertibly confirms that 
multiple species did indeed co-exist 
during this time period.

This discovery has important 
implications for our understanding 
of early hominin ecology. It also 
raises significant questions, such as 
how multiple early hominins living 
at the same time and geographic 
area might have used the shared 
landscape and available resources.

The holotype (type specimen) of 
Australopithecus deyiremeda is an upper jaw 
with teeth discovered on March 4, 2011, 
on top of a silty clay surface at one of the 
Burtele localities. The paratype lower jaws 
were also surface discoveries found on 
March 4 and 5, 2011, at the same locality 
as the holotype and another nearby locality 
called Waytaleyta. The holotype upper jaw 
was found in one piece (except for one 
of the teeth which was found nearby), 
whereas the mandible was recovered in 
two halves that were found about two 
meters apart from each other. The other 
mandible was found about 2 kilometers 
east of where the Burtele specimens were 
found.

The fossil specimens were found in the 
Woranso-Mille Paleontological Project 
study area located in the central Afar 
region of Ethiopia about 325 miles (520 
kilometers) northeast of the capital, Addis 
Ababa, and 22 miles (35 kilometers) north 
of Hadar (“Lucy’s” site). Burtele and 
Waytaleyta are local names for the areas 
where the holotype and paratypes were 
found and they are located in the Mille 
district, Zone 1 of the Afar Regional State.

The left half of the lower jaw of Australopithecus 
deyiremeda. Image credit: Yohannes Haile-Selassie/
Cleveland Museum of Natural History.



Volume 23  No. 2 Page 8

Satellites Peer into Rock 50 Miles Beneath Tibetan Plateau

Gravity data captured by satellite has 
allowed researchers to take a closer look 
at the geology deep beneath the Tibetan 
Plateau. The analysis, published in the 
journal Nature Scientif ic Reports, offers 
some of the clearest views ever obtained 
of rock moving up to 50 miles below the 
plateau, in the lowest layer of Earth’s 
crust. There, the Indian tectonic plate 
presses continually northward into the 
Eurasian tectonic plate, giving rise to the 
highest mountains on Earth—and deadly 
earthquakes, such as the one that killed 
more than 9,000 people in Nepal earlier 
this year.

The study supports what researchers 
have long suspected: horizontal 
compression between the two continental 
plates is the dominant driver of 
geophysical processes in the region, said 
C.K. Shum, professor and Distinguished 
University Scholar in the Division of 
Geodetic Science, School of Earth 
Sciences at The Ohio State University 
and a co-author of the study.

“The new gravity data onboard the 
joint NASA-German Aerospace Center 
GRACE gravimeter mission and the 
European Space Agency’s GOCE gravity 
gradiometer mission enabled scientists 
to build global gravity field models with 
unprecedented accuracy and resolution, 
which improved our understanding 
of the crustal structure,” Shum said. 
“Specifically, we’re now able to better 
quantify the thickening and buckling of 
the crust beneath the Tibetan Plateau.”

Shum is part of an international 
research team led by Younghong Shin of 
the Korea Institute of Geosciences and 
Mineral Resource. With other researchers 
in Korea, Italy, and China, they are 
working together to conduct geophysical 
interpretations of the Tibetan Plateau 
geodynamics using the latest combined 
gravity measurements by the GOCE 
gravity gradiometer and the GRACE 
gravimeter missions.

Satellites such as GRACE and 
GOCE measure small changes in the 
force of gravity around the planet. Gravity 
varies slightly from place to place in part 
because of an uneven distribution of rock 

in Earth’s interior. The resulting computer 
model offers a 3-D reconstruction of 
what’s happening deep within the earth.

As the two continental plates press 
together horizontally, the crust piles up. 
Like traffic backing up on a congested 
freeway system, the rock follows whatever 
side roads may be available to relieve the 
pressure.

But unlike cars on a freeway, the rock 
beneath Tibet has two additional options 
for escape. It can push upward to form the 
Himalayan mountain chain, or downward 
to form the base of the Tibetan Plateau. 
The process takes millions of years, but 
caught in the 3-D image of the computer 
model, the up-and-down and side-to-
side motions create a complex interplay 
of wavy patterns at the boundary 
between the crust and the mantle, 
known to researchers as the Mohorovičić 
discontinuity, or “Moho.”

“What’s particularly useful about 
the new gravity model is that it reveals 
the Moho topography is not random, 
but rather has a semi-regular pattern of 
ranges and folds, and agrees with the 
ongoing tectonic collision and current 
crustal movement measured by GPS,” 
Shin said.

As such, the researchers hope that the 
model will provide new insights into the 
analysis of collisional boundaries around 
the world.

Co-author Carla Braitenberg of the 
University of Trieste said that the study 
has already helped explain one curious 

aspect of the region’s geology: the 
sideways motion of the Tibetan Plateau. 
While India is pushing the plateau 
northward, GPS measurements show that 
portions of the crust are flowing eastward 
and even turning to the southeast.

“The GOCE data show that the 
movement recorded at the surface has a 
deep counterpart at the base of the crust,” 
Braitenberg said. Connecting the rock 
flow below to movement above will help 
researchers better understand the forces 
at work in the region.

Those same forces led to the deadly 
Nepal earthquake in April 2015. But 
Shum said that the new model almost 
certainly won’t help with earthquake 
forecasting—at least not in the near 
future. “I would say that we would 
understand the mechanism more if we 
had more measurements,” he said, but 
such capabilities “would be very far away.”

Even in California—where, Shum 
pointed out, different tectonic processes 
are at work than in Tibet—researchers 
are unable to forecast earthquakes, 
despite having abundant GPS, seismic 
and gravity data. Even less is known 
about Tibet, in part because the rough 
terrain makes installing GPS equipment 
difficult.

Topography (left) and a shaded relief map (right) of the rock deep beneath the Tibetan 
Plateau. Color indicates kilometers below Earth’s surface. Image by Younghong Shin of the 
Korea Institute of Geosciences and Mineral Resource, courtesy of The Ohio State University.
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Research has suggested that yellow 
perch grow more rapidly during the short 
winters resulting from climate change, 
but a new study shows warmer water 
temperatures can lead to the production of 
less hardy eggs and larvae that have trouble 
surviving these early stages of life in Lake 
Erie.

The research also showed that yellow 
perch don’t adjust their spawning behavior 
to match earlier spring-like temperatures. 
This poses a problem if the hatchlings’ 
main food source, zooplankton, does make 
a temperature-based adjustment, because 
supplies may be low by the time larvae are 
ready to feed.

“If not enough food is available, the 
larvae will grow slowly and be vulnerable 
to predators like invasive white perch,” 
said Stuart Ludsin, principal investigator 
of the study and an associate professor 
of evolution, ecology, and organismal 
biology at The Ohio State University. On 
average, eggs produced in long, cold winter 
conditions in a lab experiment were 30 to 
40 percent larger and their hatching success 
was between two- and four-fold better than 
the smaller eggs produced under warm, 
short winter conditions.

The survival problem could help explain 
why yellow perch numbers in Lake Erie 
have been low since 2003, and stand at only 
about half of the average fish population 
recorded during their heyday in the 1960s 
and ’70s.

“There are a lot of factors that can 
help explain why yellow perch numbers 
are low in Lake Erie. The warmer winter 
temperature clearly is an important one,” 
said Ludsin, also co-director of Ohio 
State’s Aquatic Ecology Laboratory. “For 
management agencies, there is no easy fix 
to this problem.”

Ludsin first saw a relationship between 
warmer winters and reductions in the 
annual abundance of juvenile yellow 
perch in Lake Erie while working on his 
dissertation at Ohio State more than 15 
years ago. He has spent much of his career 
working with Lake Erie fishery managers 
to try to explain why yellow perch numbers 
have fluctuated so dramatically over the 
past four decades.

For this study, the researchers combined 
long-term fisheries assessment data, a lab 
experiment, and field work to gauge the 
effects of warmer winters on one of Lake 
Erie’s most popular fish among commercial 
and recreational anglers. Yellow perch 
live on the bottom of Lake Erie, where 
water temperatures are about 40 degrees 
Fahrenheit (4 degrees Celsius) during the 
winter, said lead author Troy Farmer, a 
postdoctoral fellow at Auburn University 
who completed this work as a graduate 
student at Ohio State.

The scientists collected wild yellow 
perch from the lake with the help of 
state and federal biologists. In the lab, 
the scientists exposed different groups of 
fish to historic cold winter conditions or 
to warmer temperatures that have been 
recorded in more recent years. Farmer 
said a long winter in the lab featured 107 
days of water temperatures below 42º F 
(5º C), which represented the average 
winter duration over the past 25 years. 
Under short winter conditions in the lab, 
the temperature remained under 42º F for 
only 52 days, mimicking the length of the 
winter recorded in 1999.

“Our temperature treatments 
represented environmentally relevant 
conditions that are already being 
experienced by fish populations in Lake 
Erie,” Farmer said.

Females exposed to warm, short winter 
conditions produced just as many eggs as 
their counterparts experiencing a long 
winter, but egg quality differed: they were 
smaller and didn’t hatch as well, and eggs 
that did hatch produced unusually small 
larvae.

Yellow perch also don’t show signs of 
adapting to warmer temperatures by fully 

adjusting when they spawn, Ludsin said. In 
both the lab and the field, the researchers 
observed that females continued to spawn 
in the historically typical months of April 
and May even when air temperatures 
reached the 80s in March in 2012.

“In lots of cold-blooded species, we find 
that as spring occurs earlier, the timing 
of reproduction will also move forward,” 
Ludsin said. “Walleye are a great example. 
In the record short winter of 2012, walleye 
moved their spawning period up by several 
weeks. With yellow perch, we didn’t see 
that.”

The supply of zooplankton that yellow 
perch larvae eat can peak early along with 
warm weather. If food is scarce at the time 
eggs hatch, larvae will grow slowly and 
remain vulnerable to invasive white perch, 
a key predator in Lake Erie.

“If we didn’t have that predator in the 
lake, the larvae that actually hatch after a 
warm winter might be able to survive just 
fine. But having short winters lead to low-
quality larvae is a big disadvantage because 
of the risk of getting eaten,” Ludsin said.

The research doesn’t explain the 
biological mechanisms behind these 
reproduction problems for yellow perch. 
“Yellow perch might have an inability to 
adjust their spawning to take advantage of 
those warm temperatures when they occur,” 
he said. “Is there something hard-wired in 
them, like some physiological limitation, or 
an effect of temperature on hormones? We 
just don’t know.

“It could be that we’ll have to wait 
for adaptation to occur because there is 
no obvious quick fix. And, other ongoing 
stressors like nutrient pollution that causes 
low-oxygen zones and harmful algal blooms 
in Lake Erie don’t help the situation,” 
Ludsin said.

The study is published in the journal 
Nature Communications. Ludsin also is 
principal investigator on a state-funded 
study looking at potential human health 
concerns associated with eating yellow 
perch and walleye caught from areas of 
Lake Erie affected by harmful algal blooms.

–Emily Caldwell

Climate Change Threatens Yellow Perch

Yellow perch, Perca flavescens. 
Illustration: USFWS.
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New Horned Dinosaur Reveals Evolution of Nose Horns

Dr. Michael Ryan of the Cleveland 
Museum of Natural History co-led the 
discovery of a striking new species of 
horned dinosaur (ceratopsian) based on 
fossils collected from a bonebed in southern 
Alberta, Canada. Wendiceratops (WEN-
dee-SARE-ah-TOPS) pinhornensis was 
approximately 6 meters (20 feet) long 
and weighed more than a ton. It lived 
about 79 million years ago, making it 
one of the oldest known members of the 
family of large-bodied horned dinosaurs 
that includes the famous Triceratops, the 
Ceratopsidae. Research describing the 
new species is published online in the 
open-access journal PLOS ONE.

Wendiceratops pinhornensis is described 
from more than 200 bones representing 
the remains of at least four individuals 
(three adults and one juvenile) collected 
from a bonebed in the Oldman Formation 
of southern Alberta, near the border with 
Montana, USA. It was an herbivore, and 
would crop low-lying plants with a parrot-
like beak, and slice them up with dozens 
of leaf-shaped teeth. Wendiceratops had a 
fantastically adorned skull, particularly for 
an early member of the horned dinosaur 
family. Its most distinctive feature is a 
series of forward-curling hook-like horns 
along the margin of the wide, shield-like 
frill that projects from the back of its 
skull. The new find ranks among other 
recent discoveries in having some of the 
most spectacular skull ornamentation in 
the horned dinosaur group.

The horn on the nose is the most 
interesting feature of Wendiceratops. 
Although the nasal bone is represented 
by fragmentary specimens and its 
complete shape is unknown, it is clear 
that it supported a prominent, upright 
nasal horn core. This represents the 
earliest documented occurrence of a 
tall nose horn in Ceratopsia. Not only 
does it tell scientists when the nose 
horn evolved, the research reveals that 
an enlarged conical nasal horn evolved 
at least twice in the horned dinosaur 
family, once in the short-frilled 
Centrosaurinae group that includes 
Wendiceratops, and again in the long-
frilled Chasmosaurinae group which 
includes Triceratops. A nose horn has 
been generally thought to characterize 
Ceratopsidae, and be present in their 
common ancestor.

“Beyond its odd, hook-like frill, 
Wendiceratops has a unique horn 
ornamentation above its nose that 
shows the intermediate evolutionary 
development between low, rounded 
forms of the earliest horned dinosaurs 
and the large, tall horns of Styracosaurus 
and its relatives,” said Dr. Michael Ryan, 
curator of vertebrate paleontology at the 
Cleveland Museum of Natural History, 
and co-author of the study. “The locked 
horns of two Wendiceratops could have 
been used in combat between males to 
gain access to territory or females.”

Dr. David Evans, Temerty chair and 

curator of vertebrate palaeontology at 
the Royal Ontario Museum in Toronto, 
Canada, and co-author of the study said, 
“Wendiceratops helps us understand the 
early evolution of skull ornamentation in 
an iconic group of dinosaurs characterized 
by their horned faces. The wide frill of 
Wendiceratops is ringed by numerous 
curled horns, the nose had a large, upright 
horn, and it’s likely there were horns over 
the eyes too. The number of gnarly frill 
projections and horns makes it one of 
the most striking horned dinosaurs ever 
found.”

 The recognition of Wendiceratops 
affirms a high diversity of ceratopsids 
likely associated with a rapid evolutionary 
radiation in the group. It also helps 
document high faunal turnover rates of 
ceratopsid taxa early in their evolution, 
coupled with some degree of ecological 
niche partitioning during this time.

The name Wendiceratops (Wendi + 
ceratops) means “Wendy’s horned-face”, 
and celebrates renowned Alberta fossil 
hunter Wendy Sloboda, who discovered 
the site in 2010. This is a well-deserved 
honor for Sloboda, who has discovered 
hundreds of important fossils in the last 
three decades, including several new 
species. The name “pinhornensis” refers 
to Pinhorn Provincial Grazing Reserve, 
where the quarry was found.Reconstruction of Wendiceratops pinhornensis skeleton showing the bones 

that have been found to date in blue. Illustration by Danielle Dufault.

Life reconstruction of Wendiceratops 
pinhornensis by Danielle Dufault.
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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

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
c/o Robert C. Glotzhober 
Ohio Historical Society
1982 Velma Avenue
Columbus, OH  43211-2497
(614) 297-2633
bglotzhober@ohiohistory.org
www.columbusnaturalhistory.
org

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
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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
fax: (440) 286-1285
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 Historical Society
1982 Velma Ave.
Columbus, OH 43211
(614) 297-2300
ohsweb.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 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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Board of Trustees
Mark Dilley (Chair) - MAD Scientist Associates

Jeff Brown (Secretary) - Stantec

Bob Deal - Shawnee State University

Andrew Gibson - (Student Member) Ohio University

Bob Glotzhober - Ohio Historical Society (retired)

Constance Hausman - Cleveland Metroparks

James Lane (Treasurer) - GBQ Redbank Advisors

Jason Larson - Richland County Park District

Steve Madewell - Metroparks of the Toledo Area

David McShaffrey - Marietta College

Scott Pendleton - Cadiz Animal Clinic

Kendra Wecker - ODNR, Division of Wildlife 

Executive Director
Greg Smith - Kent State University

Business Manager/Publications Director 
Gene Kritsky - Mount St. Joseph University

Office Manager
Frank Brockmeyer

Corporate Counsel
Peter Precario - Precario Law; 
Midwest Biodiversity Institute 

Copy Editor/Designer
Jessee J. Smith

www.ohiobiologicalsurvey.org

info@ohiobiologicalsurvey.org

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

Metro Parks:  Summit County 
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

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

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

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

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

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

Youngstown State University
Dept. of Biological Sciences 
1 University Plaza
Youngstown, OH 44555
(330) 941-3601
fax: (330) 941-1483
web.ysu.edu/stem/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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