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I have had the privilege to represent OBS 
at a variety of meetings recently. Although 

we all balance hectic schedules, I think devoting 
some time to meetings is a good thing.  As my 
advisors used to tell me, they are called “meetings” 
for a reason.  It is a good networking opportunity, 
a chance to meet folks from around the state and 
region and discuss collaborative opportunities, as 
well as to learn from each other’s successes and 
failures.  I think we sometimes become a bit myopic 
about our taxon or issue of choice to the point 
where we can feel as if we are alone in our e!orts.  
Meetings provide perspective; recognition that 
there are others out there working on similar issues.  
Conservation, at least successful conservation, is not 
done in a vacuum.

"ese meetings have also made me grateful to 
work in a state with so many talented naturalists 
dedicated to conservation of the species and 
systems they have come to know over decades of 
study.  It only makes sense that naturalists should be 
some of the most ardent supporters of conservation 
e!orts.  After all, the #rst step in conservation 
is to have a name for something, to identify it, to 
know it; and that is what naturalists do.  I like Reed 
Noss’s take on the link between natural history and 
conservation:

“To me, it’s inconceivable that you could be 
a naturalist without being something of a 
conservationist, but on the other hand, the 
other way around is also true, the converse, 
because if you’re interested in conserving 
things, you should be interested in the lives 
of those things, the places where they live, 
the histories of those places and of the species 
themselves.”

"is quote comes from an interview 
as part of the Natural Histories Project, 
a program of the Natural History Network. If 
you browse through the interviews, you will #nd 
inspiring commentary on the rebirth of natural 

history.  I am not sure that natural history needed a 
“rebirth,” but it might have needed a mission.  "e 
more I hear about the “frontiers” of science, and 
biology in particular, the more it is apparent that 
everything starts with observations of the natural 
world and collection of baseline information about 
the residents of that world.  In other words…
natural history. 

While what we can do with that information 
today often surpasses our wildest dreams, it would be 
a mistake to lock the doors on the “school of nature.”  
"ere continues to be a need for natural history; it is 
a foundation, not an aside.  For one hundred years, 
the Ohio Biological Survey has #lled this niche and 
we will continue to do so with the help of all of our 
members, partners, and the dedicated naturalists 
and conservationists that champion the cause of 
nature.  Like many organizations in our high-tech 
world of short attention spans, we continue to look 
for ways to remain relevant in the 21st century.  Our 
work, on the other hand, will remain perpetually 
relevant.  We tell the story of life…and who doesn’t 
like a good story?

Ohio Biological Survey Awards
"e Ohio Biological Survey (OBS) is now 

accepting nominations for our two annual awards, 
to be handed out at the Ohio Natural History 
Conference in February. Quali#cations for the 
awards can be found on page 10, and a list of 
previous recipients can be found here. If you know 
of a deserving person that you would like to see 
recognized, please e-mail your nomination to 
info@ohiobiologicalsurvey.org.

 A Note From the Executive Director

Greg Smith
Executive Director

http://naturalhistoriesproject.org/
http://naturalhistorynetwork.org/
https://dl.dropbox.com/u/3656535/OBS%20Awards.pdf
mailto:info%40ohiobiologicalsurvey.org?subject=
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Osprey Now Thriving in Ohio

Wildlife biologists report that 145 
osprey chicks were produced from 110 
nests throughout the state this year. With 
the number of breeding pairs steadily 
increasing over the past 15 years, the 
Ohio Department of Natural Resources 
(ODNR) Division of Wildlife has removed 
the osprey from the state’s threatened 
species list.

"e Division of Wildlife uses six 
categories to list species (endangered, 
threatened, species of concern, special 

interest, extirpated, and extinct) and to 
further de#ne the status of selected wildlife. 
Ospreys no longer meet the criteria for any 
of these categories.

“Osprey populations continue to 
increase in Ohio, especially in northeast 
Ohio where three-quarters of the 15 new 
osprey nests have been reported,” said Dave 
Sherman, osprey project coordinator for 
the Division of Wildlife. “"eir increase in 
numbers is excellent news for Ohio.”

"e osprey’s breeding range has grown 

to include nests in 30 Ohio counties, 
producing an average of 1.8 chicks per nest.

Ohio’s osprey reintroduction program 
was originally started in 1996, and the 
goal of the program was to have 20 nesting 
pairs of ospreys by 2010. That goal was 
achieved in 2003, seven years ahead of 
schedule. Last year, 92 breeding pairs 
were reported.

No state tax dollars are used for this 
program. E!orts to monitor Ohio’s ospreys 
have been supported by the Wildlife 

Diversity and Endangered 
Species Fund, which receives 
donations from Ohioans 
through the state income tax 
check-o! program and by the 
purchase of cardinal license 
plates. Individuals who are 
interested may donate online 
at wildohio.com.

"e new Ohio Wildlife 
Legacy Stamp provides an 
additional funding opportunity 
to support conservation, especially 
among wildlife watchers, photo-
graphers, campers, hikers, and 
others who support wildlife 
causes. "e $15 collectible Ohio 
Wildlife Legacy Stamp is 
available annually and highlights 
a di!erent wildlife species each 
year chosen through a photo 
competition.

OBS Member Meeting

For those of you that have been with OBS for more than a few years, you will be familiar with our Annual 
Advisory Council Meeting, traditionally held on the #rst Saturday of November.  "is is a meeting established 
in our By-Laws to inform the membership of the activity of the Survey and provide a forum for members to 
be actively involved in the planning of Survey programs and events, as well as vote on Survey business, such as 
the appointment of Board Members.  Over the past few years, attendance at this event has declined and the 
OBS Board has voted to hold the Annual Advisory Council Meeting in conjunction with the Ohio Natural 
History Conference in February.  While it is unclear what form this meeting will take, we feel that this will 
better engage our current members and perhaps attract new members.  "e money that would normally be 
spent on the November meeting will be used to supplement our Small Grants Program, thereby providing 
another bene#t of combining our two annual gatherings.

http://www.wildohio.com
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After a week of intensive electro#shing 
and gill netting activities in Sandusky Bay, 
Maumee Bay, and their main tributaries, 
o$cials have found no bighead or silver 
Asian carp in western Lake Erie. "e 
Ohio Department of Natural Resources 
(ODNR), Michigan Department of 
Natural Resources (MDNR), and the 
U.S. Fish and Wildlife Service (USFWS) 
continue to work together to assess the 
current status of bighead and silver carp 
within western Lake Erie bays and select 
tributaries.

“"e sampling results are very 
encouraging, especially since we intensely 
focused on areas where we believed we 
had the greatest chances of #nding these 
#sh,” said Rich Carter, ODNR executive 
administrator of #sh management and 
research. “We look forward to the results of 
the environmental DNA (eDNA) analysis 
that will help us de#ne future actions. We 
appreciate all of the e!orts the [U.S. Fish 
and Wildlife] Service has provided in 
assessing the status of Asian carp in Lake 
Erie.”

“We are committed to supporting 
our state DNR partners in the #eld,” 

said USFWS Midwest Deputy Regional 
Director Charlie Wooley. “Service sta! will 
continue to work side by side with DNR 
employees both on the water and in the 
labs as we try to answer the question, ‘Are 
there any live Asian carp in the Sandusky 
and Maumee areas?’ "is week’s sampling 
has not provided any physical evidence that 
Asian carp are in these two waterways.”

Jim Dexter, chief of the #sheries division, 
MDNR, noted that this e!ort presented an 
“excellent e!ort to accompany the more 

sensitive eDNA testing.” MDNR looks to 
this e!ort as a baseline of information and 
as a foundation upon which to build any 
future sampling e!orts.

Fish sampling activities took place in 
response to the six water samples taken 
from Sandusky and north Maumee bays 
in August 2011 that tested positive for the 
presence of Asian carp eDNA. Additional 
eDNA sampling activities occurred July 
30-Aug. 4, and those #ndings will be 
announced in a few weeks.

No Asian Carp Found in Western Lake Erie

Sample Results Found Asian Carp eDNA in Sandusky Bay

On July 30-31, Ohio Department of 
Natural Resources (ODNR), Michigan 
Department of Natural Resources (MDNR), 
the U.S. Fish and Wildlife Service (USFWS), 
and the U.S. Army Corps of Engineers 
collected 150 water samples from the 
Sandusky Bay and Sandusky River. Analysis 
of these water samples indicated 20 samples 
out of 150 taken from throughout Sandusky 
Bay and Sandusky River have tested positive 
for the presence of silver carp environmental 
DNA (eDNA).

"e eDNA samples were collected as part 
of extensive sampling e!ort conducted earlier 
this summer for Asian carp in Sandusky Bay 
and Maumee Bay in western Lake Erie. No 
Asian carp were found through intensive 
electro#shing and test netting. Maumee Bay 
eDNA results are currently being analyzed.

“We will continue to address the 

uncertainties about the status of Asian carp 
in Lake Erie with our partner agencies,” said 
Rich Carter, ODNR Executive Administrator 
of Fish Management and Research. “"is 
includes ramping up our search e!orts for live 
#sh or other sources of eDNA. We will keep 
working with our angling public to be vigilant 
in watching for these species.”

In response to the positive #ndings, both 
state and federal o$cials have already started 
collaborative discussions to implement 
additional investigative work in early 
September, including additional eDNA 
testing. All parties continue to work together 
to assess the current status of bighead and 
silver carp within western Lake Erie bays and 
select tributaries.

Researchers say eDNA analysis provides 
a tool for the early detection of Asian carp 
at low densities, and these latest positive 

results heighten concern about the presence 
of Asian carp in western Lake Erie. However, 
the analysis cannot provide or con#rm 
information about the number or size of 
possible #sh.

At present, eDNA evidence cannot verify 
whether live Asian carp are present, whether 
the DNA may have come from a dead #sh, 
or whether water containing Asian carp 
DNA may have been transported from other 
sources such as bilge water, storm sewers, or 
#sh-eating birds. "e USFWS, U.S. Army 
Corps of Engineers, and the U.S. Geological 
Survey are leading a two-year Asian Carp 
Environmental DNA Calibration Study 
(ECALS), funded through the Great 
Lakes Restoration Initiative, to reduce 
the uncertainty surrounding Asian carp 
environmental DNA (eDNA) results.

“"e breadth of positive samples from the 

Silver carp (Hypophthalmichthys molitrix; shown here) and bighead carp (H. 
nobilis) invaded the Mississippi River in the early 1990s.
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Sandusky Bay area was not expected,” said 
Michigan Department of Natural Resources 
Fisheries Chief Jim Dexter. “We need to 
understand the source of the eDNA in order 
to address it and keep silver and bighead carp 
from establishing a viable population in the 
Great Lakes.”

Since extensive sampling conducted for 
this species this summer, as well as extensive 
sampling conducted historically, have yielded 
no live #sh, the data suggests that if Asian carp 
are present, they are in very low abundance.

“"ese eDNA samples provide useful 
information to help guide our monitoring of 
Lake Erie and our response to any threat of 
Asian carp to the Great Lakes,” said USFWS 
Midwest Deputy Regional Director Charlie 
Wooley. “While there is still uncertainty 
about the source of eDNA, the recent 

#ndings provide another point of data as 
we work with Ohio and Michigan to assess 
the status of Asian carp in the area. I want 
to stress that recent #sh sampling activities, 
such as gill netting and electro#shing, have 
not provided any physical evidence that live 
Asian carp are present in western Lake Erie.”

Asian carp, including bighead and silver 
carp, pose a signi#cant threat to the Great 
Lakes ecosystem and economy. Help from 
the public, especially Great Lakes anglers, 
will be imperative in moving forward. All 
anglers are highly encouraged to learn how 
to identify Asian carp, including both adults 
and juveniles, as the spread of juvenile Asian 
carp through the use of live bait buckets has 
been identi#ed as a possible entry point into 
the Great Lakes. A video teaching people 
how to identify bighead and silver carp is 

available on the USFWS YouTube channel at 
http://tinyurl.com/9u697tb.

If you have observed or captured an 
Asian carp, immediately notify ODNR at 
800-WILDLIFE (945-3543). Photograph 
the #sh from nose to tail, and retain the #sh 
on ice for veri#cation. Photographs can be 
sent directly to ODNR at wildohio.com by 
clicking on the Asian Carp link and following 
the instructions.

Identi#cation guides, FAQs, and 
management plans are also available 
online at www.michigan.gov/asiancarp and  
wildohio.com.

To learn more about eDNA sampling and 
#ltering in Sandusky Bay, view images of the 
process at http://tinyurl.com/9ess8pl.

Update Made to Ohio’s Endangered Species List

Every #ve years, a status assessment of 
Ohio’s #sh and wildlife species is conducted. 
Several species have been taken o! Ohio’s 
Endangered Species List, while others 
have been added, according to the Ohio 
Department of Natural Resources (ODNR) 
Division of Wildlife.

Five species were downlisted from 
endangered to threatened and include the 
bobcat, Lake Erie watersnake, trumpeter 
swan, blue sucker, and the mountain 
madtom. "e yellow-bellied sapsucker was 
downlisted from endangered to species of 
concern.

"ose species going from threatened to 
special interest were the dark-eyed junco, 
yellow-crowned night-heron, hermit thrush, 
and least %ycatcher.

Osprey, bald eagle, bluebreast darter, and 
rosyside dace were taken o! the threatened 
list and will no longer receive a designation. 
All of these species have experienced 
tremendous range expansion due to 
improved habitat or water quality.

Other species that will no longer receive a 
designation are the blue grosbeak, little blue 
heron, American widgeon, rock pocketbook, 
%at %oater, and fat pocketbook.

"ose species added to Ohio’s endangered 
species list were upland sandpiper, Iowa 
darter, and gilt darter. "e Eastern harvest 
mouse was added to the threatened list.

Species going from no designation to 
species of concern include smoky shrew, 
deer mouse, prairie vole, woodland vole, 
southern bog lemming, silver-haired bat, 
red bat, and hoary bat. "e evening bat, 
American black duck, and variegated 
orange moth will now be listed as species 
of special interest.

Listed as extinct are Kramer’s cave 
beetle and the tubercled blossom mussel, 
which have not been found globally in 
more than 100 years. Extirpated from 
Ohio are the spoonhead sculpin, blackchin 
shiner, blacknose shiner, and Mississippi 
silvery minnow, which have not been found 
in the state for 25 years. One mammal, the 
Southern red-backed vole, has been listed 
as extirpated.

"e Division of Wildlife has legal 
authority over Ohio’s #sh and wildlife, which 
includes about 56 species of mammals, 200 
species of breeding birds, 84 species and 
subspecies of amphibians and reptiles, 170 
species of #sh, 100 species of mollusks, and 
20 species of crustaceans. In addition, there 
are thousands of species of insects and other 
invertebrates that fall under the Division of 
Wildlife’s jurisdiction.

"e #rst list of Ohio’s endangered 
wildlife was adopted in 1974 and included 
71 species. An extensive examination of 
the list is conducted every #ve years. Input 
is sought from professional Division of 
Wildlife sta! and other wildlife experts 
across Ohio.

Monitoring and recovery e!orts are 
supported by the Wildlife Diversity 
and Endangered Species Fund, sales of 
the Ohio Wildlife Legacy Stamp, and 
individual donations, which can be made 
online at wildohio.com.

Federal funds for endangered species 
and wildlife diversity e!orts are also 
provided through the State Wildlife 
Grant Program, which targets species 
with greatest conservation need. "e Lake 
Erie watersnake recovery e!orts are an 
excellent example of federal, state, and local 
partnership resulting in species resurgence.

Deer Mouse (Peromyscus maniculatus)

http://tinyurl.com/9u697tb
http://www.wildohio.com
http://www.michigan.gov/asiancarp
http://www.wildohio.com
http://tinyurl.com/9ess8pl
http://www.wildohio.com
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When it comes to solving the puzzling 
syndrome known as “colony collapse 
disorder” (CCD), which has been attacking 
honey bee colonies since 2006, the best that 
can be said is that there is good news and 
bad news. "e good news is that the rate of 
honey bee losses seems to have leveled o! 
rather than continuing to increase. "e bad 
news is that the cause or causes of CCD 
remain unclear.

In the United States, the problem 
surfaced in October 2006, when an 
increasing number of beekeepers began 
reporting losses of 30 to 90% of the hives 
in their apiaries with no apparent cause. 
"e de#ning characteristic of CCD is the 
disappearance of most, if not all, of the 
adult honey bees in a colony, leaving behind 
honey and brood but no dead bee bodies. 
"is de#nition has recently been revised to 
include low levels of Varroa mite and other 
pathogens, such as Nosema, as probable 
contributing factors.

For the last three years, self-reported 
surveys of beekeepers have found that 
winter colony losses have averaged about 
30%, with around one-third of those 
losses ascribed to CCD, according to Je! 
Pettis, research leader of the Bee Research 
Laboratory in Beltsville, Maryland, who 
heads up the Agricultural Research Service’s 
CCD research e!ort. "is compares to 
colony losses that were averaging 15-20% 
before CCD.

“"e faint good news in the survey 
numbers is that the CCD problem does 
not seem to be getting worse,” Pettis says. 
“But—and this is a big ‘but’—33% losses 
each year are probably not economically 
sustainable for commercial beekeeping 
operations.”

While many possible causes for 
CCD have been proposed, reported, and 
discussed—both in the scienti#c literature 
and popular media—no cause has been 
proven.

“We know more now than we did a 
few years ago, but CCD has really been 
a 1,000-piece jigsaw puzzle, and the best 
I can say is that a lot of pieces have been 
turned over. "e problem is that they have 
almost all been blue-sky pieces—frame but 
no center picture,” Pettis explains.

"e bee lab’s scientists have been looking 
for the cause or causes of CCD within four 
broad categories: pathogens; parasites, such 
as Varroa mites or Nosema; environmental 
stressors, such as pesticides or lack of nectar 
diversity; and management stressors. "e 
researchers have been analyzing samples 
from healthy and CCD-struck colonies and 
applying a variety of stressors from the four 
groups to colonies in hopes of provoking a 
colony response that duplicates CCD.

“While a number of potential causes 
have been championed by a variety of 
researchers and interest groups, none of 
the causes has stood up to detailed scrutiny. 
Every time someone has proclaimed a 
potential smoking gun, further investigation 
has not been able to make the leap from 
correlation to cause-and-e!ect for one 
reason or another. Other times, there hasn’t 
even been a scienti#c correlation,” Pettis 
says.

ARS’s research work, along with 
that of university and other scientists, 
“pretty well supports the idea that CCD 
is caused by multiple factors—possibly 
working individually, but more likely in 
combination,” Pettis adds. “But we still 
can’t say whether it’s the same set of factors 
in every CCD incident or—if it is the same 
factors—that they are occurring in the 
same sequence in every case.”

Pathogens continue to stand out as one 

of the important puzzle pieces, according to 
ARS entomologist Jay Evans, also with the 
Bee Research Laboratory. He was part of 
a team that used genetic analyses to look 
for correlations between bee health and bee 
pathogens and activity levels of honey bee 
genes.

Two picorna-like viruses (acute bee 
paralysis virus and Kashmir bee virus), 
along with deformed wing virus, black 
queen cell virus, and two species of Nosema, 
were found to be more abundant in CCD 
hives. Infection by multiple picorna-like 
viruses could result in honey bees having 
reduced abilities to synthesize certain 
proteins, the lack of which would leave the 
bees more vulnerable to additional stresses 
like pesticides, nutrition problems, or other 
pathogens, which sounds like a possible 
root cause of CCD, Evans points out.

When the researchers looked at the bees’ 
turning on of detoxi#cation and immune 
genes, which would have re%ected exposure 
to either pesticides or disease, respectively, 
there was no signi#cant di!erence between 
CCD and non-CCD colonies.

"e team did #nd considerable di!erences 
between CCD hives on the west coast and 
the east coast. “Finding Kashmir bee virus in 
a hive was the best predictor of CCD in the 
western United States, while deformed wing 
virus, an unrelated RNA virus, was a better 
predictor in the East,” Evans says.

Colony Collapse Disorder: An Incomplete Puzzle

$56�VFLHQWLVWV�DUH�VWXG\LQJ�WKH�WUDQVIHU�RI�IRRG�DQG�RWKHU�ÁXLGV�DPRQJ�PHPEHUV�RI�
a bee community through mouth-to-mouth feeding as a possible facilitator of CCD.
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Evans and Bee Research Laboratory 
colleague Judy Chen were also part of an 
international team that closely followed 
29 European honey bee colonies, 
carefully monitoring for pathogens, 
parasites, and bee proteins. This study 
found that four factors appeared to be 
the best predictors so far of winter honey 
bee loss: presence of the microsporidian 
Nosema ceranae; levels of the protein 
vitellogenin, which strongly reflects the 
bee’s protein status and plays an immune 
system role; Varroa mite infestation; and 
the presence of deformed wing virus, a 
virus often associated with Varroa mites.

Finding Varroa mites to be a good 
predictor of winter declines in this study 
was not really surprising, according 
to Evans, though other studies in the 
United States have not found as high 
a correlation between CCD and Varroa 
mites.

“Even if Varroa mites themselves do 
not directly cause CCD, we know they 
can transmit multiple viruses to honey 
bees,” Evans says, “and higher total 
pathogen levels (rather than infection 
by any specific pathogen) have been 
our best correlation with CCD so far. 
But should the pathogens be considered 
primary casual agents—multiple 
pathogens specifically causing CCD—
or are they indirectly involved because 
they weaken bees, making these bees 
more vulnerable to something else we 
don’t know yet?”

Pesticides as Cause?
Pesticides—individually and in 

general—have been repeatedly nominated 
as a cause of CCD, often without direct 
scienti#c data to support the idea. In 
a pesticide survey conducted by U.S. 
Department of Agriculture and university 
scientists that analyzed wax, pollen, and 
bee samples for the presence of 121 
di!erent pesticides or their metabolites, 
the most commonly found pesticides were 
%uvalinate and coumaphos. While about 
60% of the 259 wax and 350 pollen samples 
did show the presence of at least one 
systemic pesticide, almost all were found at 
levels well below what is considered lethal 
to honey bees.

"ere was no overall pattern of exposure 
among the samples for a speci#c pesticide 
or class of pesticides. "e study did not 
look speci#cally at the pesticides as they 
might be related to CCD, but if a speci#c 
class of pesticides were involved, a pattern 
of residues should have been discernable, 
explains Pettis, who co-led the study.

Not all pesticide impact is about directly 
killing honey bees, however. Sublethal doses 
of the pesticide imidacloprid—one of the 
neonicotinoid group of pesticides—were 
found to make honey bees more susceptible 
to the gut parasite Nosema, according to a 
study by Pettis and University of Maryland 
researchers Dennis vanEngelsdorp, 
Josephine Johnson, and Galen Dively.

"e researchers fed three generations 
of honey bee colonies either 5 or 20 parts 

per billion (ppb) of imidacloprid, which 
is used to protect a wide variety of crops 
and ornamentals from many di!erent 
insects. "e dosages used in the study were 
intentionally well below the levels that 
have been documented to kill honey bees 
after short-term exposure and re%ected 
levels that have been measured in the 
environment.

After the third generation, newly 
emerged adult bees from these colonies 
were exposed to spores of N. apis and N. 
ceranae, gut parasites that have been a 
growing problem for U.S. beekeepers 
since the 1990s. "ere was up to a fourfold 
increase in the levels of Nosema in honey 
bees from the imidacloprid-exposed 
colonies, regardless of whether they were 
fed 5 or 20 ppb.

“While these increased Nosema levels 
were found in individual bees, there was 
no measurable impact at the colony level,” 
Pettis says. “Imidacloprid was chosen for 
this study because of its widespread use 
and beekeepers’ concerns about it. But 
it was only found in 3% of the pollen 
samples checked in the pesticide-survey 
study, usually at very low levels, and no 
connection with CCD has ever been made 
scienti#cally,” he adds.

To better account for such sublethal 
impacts, Pettis is working as part of an 
international group of scientists and 
regulators to help the U.S. Environmental 
Protection Agency (EPA) develop 
recommendations for pesticide-testing 
guidelines that factor sublethal e!ects into 
test protocols. ARS scientists have already 
developed a sublethal-impact cage assay 
that has been provided to EPA.

Could imidacloprid and Nosema 
together be the cause of CCD, as some 
claim? “"is study did not look for nor 
establish any connection between either 
imidacloprid or Nosema and CCD,” Pettis 
explains. “But the e!ect of the combination 
of imidacloprid and Nosema demonstrates 
that there are many complex interactions 
between stress factors that need to be 
considered in looking for a cause of CCD 
and high honey bee mortality in general.”

—By J. Kim Kaplan
 Agricultural Research Service 
Information Sta!

http://www.ars.usda.gov/is/contacts.htm#Kim


Volume 20  No. 3 Page 7

Colony collapse disorder (CCD) has been a subject of interest in scienti#c journals and the popular media since the 
syndrome #rst appeared in 2006. Despite numerous and di!ering claims, nothing has actually been shown to be the cause of 
the problem.
Pathogens. One or more pathogens remain scientists’ most likely choice as the cause or partial cause. But various viruses and 
bacteria have had higher correlations with CCD in di!erent parts of the United States and in di!erent countries. Before any 
pathogen can be legitimately accepted as the cause, science must demonstrate that when it is introduced into a healthy colony, 
CCD results.
Parasites. A parasite is the other perennial suspect, either by itself or in combination with one or more pathogens. Nosema and 
Varroa mites remain high on the probable-cause list.
New pests or diseases. Some believe that a previously undiscovered or unidenti#ed pest or pathogen is involved in CCD. 
But claims that such an agent has been identi#ed have not held up scienti#cally so far.
Pesticides. "ere are many classes of pesticides to which honey bees can become exposed. Among those that have been 
stamped with a “CCD cause” label are the neonicotinoids, like imidacloprid and clothianidin. One issue with making that 
link is the lack of a matching pattern between neonicotinoid residues in colonies and CCD outbreaks. France, which banned 
imidacloprid in 1999, and Germany, which along with France banned clothianidin in 2008, still have CCD problems.
Transportation stresses from migratory beekeeping. Pollination-service beekeepers stack colonies on tractor-trailers 
and transport them thousands of miles during the growing season. For honey bees, orientation to their hive is vital, and being 
regularly relocated must be stressful. Additionally, moving hives around the country may spread diseases and pathogens as honey 
bees intermingle in the #elds. It is possible that such stresses play into CCD, but there is no scienti#c evidence of it at this time.
Monoculture. Wild honey bees forage on a wide variety of nectar sources. Honey bees used for commercial pollination are 
mostly limited to one crop at a time, and it is possible that they may su!er nutritional de#ciencies that stress their immune 
systems.
*HQHWLFDOO\�PRGLÀHG�FURSV� Genetically modi#ed (GM) crops, most commonly Bt corn, have been o!ered up as the cause 
of CCD. But there is no correlation between where GM crops are planted and the pattern of CCD incidents. Also, GM crops 
have been widely planted since the late 1990s, but CCD did not appear until 2006. In addition, CCD has been reported in 
countries that do not allow GM crops to be planted, such as Switzerland. German researchers have noted in one study a possible 
correlation between exposure to Bt pollen and compromised immunity to Nosema.
High-fructose corn syrup. Some researchers have attributed CCD to the practice of feeding high-fructose corn syrup 
(HFCS) to supplement bee colonies. But there are many reports of CCD occurring in the apiaries of beekeepers who do not 
feed HFCS. Others have suggested a possible connection with HFCS produced from genetically modi#ed corn, combining two 
popular villains. But the simple management change of not feeding any HFCS does not stop CCD.
Global climate change. Weather changes, such as unusually warm winters, earlier springs, drought, and %ooding, can 
lead to changes in %owering times. Plants may blossom early, limiting nectar and pollen supplies. But bees used for pollination 
contracts are moved to #elds to coincide with %owering of crops. Still, some believe global warming is to blame, if only in part, 
for CCD.
Ozone. "e level of the air pollutant ozone has been steadily dropping since the early 1990s. Since CCD did not appear until 
2006, the timing doesn’t match for ozone to be related.
Cell phones and cell phone towers. "e idea of cell phones causing CCD began with the misinterpretation of a study in 
which a cordless home phone, not a cell phone, was shown to have some impact on honey bee navigation. "e study author has 
repeatedly stated that the phone he tested is nothing like a cell phone and has nothing to do with CCD. But the idea remains 
popular. One of the most recent “proofs,” (published in Current Science in 2010) claimed evidence suggesting “that colony 
collapse does occur as a result of exposure to cell phone radiations” while also reporting that the impact of cell phones in both of 
the test hives resulted in more bees staying in the hive longer—the exact opposite of the de#nition of CCD.

Many Suspects, But No Culprit
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Predatory Beetles Eavesdrop on Ants

Predatory beetles can detect the 
unique alarm signal released by ants that 
are under attack by parasitic %ies, and the 
beetles use those overheard conversations 
to guide their search for safe egg-laying 
sites on co!ee bushes. Azteca instabilis ants 
patrol co!ee bushes and emit chemical 
alarm signals when they’re under attack 
by phorid %ies. In an article published 
online July 27 in the journal Ecology 
and Evolution, University of Michigan 
researchers and their colleagues show 
that gravid lady beetles intercept the ants’ 
alarm pheromones, which let the beetles 
know that it’s safe to deposit their eggs.

"e #ndings, which may have practical 
implications for pest management 
on co!ee plantations, are the #rst 
documentation of a complex cascade of 
interactions mediated by ant pheromones, 
according to the authors. 

“It is too often the case that pest 
management in agriculture focuses on 
#nding a magic bullet solution to every 
problem,” said U-M ecologist Ivette 
Perfecto, professor at the U-M School of 
Natural Resources and Environment and 
co-author of the Ecology and Evolution 
paper. First author of the paper is Hsun-
Yi Hsieh, a graduate student at the School 
of Natural Resources and Environment.

“"is research shows that there are 
very complex ecological interactions that 
are involved in population regulation, 
and when the population of concern is 
a potential pest species, understanding 
those interactions is key to the long-term 
sustainability of pest control strategies,” 
Perfecto said.

Ants and other social insects 
communicate using pheromones. Little is 
known about insects and other creatures 
that exploit ant chemical communication 
systems. A few such cases have been 
reported, including ant-eating spiders 
that use ant alarm pheromones to #nd 
their prey and parasitic %ies that use ant 
alarm or trail pheromones to #nd their 
host, but complex relationships involving 
ant pheromone-mediated interactions 
between multiple species of insects have 
not been previously reported, according 
to Perfecto.

"e cast in this bug-world drama 

features four main players: the 
aforementioned Azteca instabilis ant, 
a tiny insect called the green co!ee 
scale, the predatory lady beetle, and the 
parasitic phorid %y. Tree-nesting Azteca 
ants enjoy a mutualistic relationship with 
the green co!ee scale, which is a co!ee 
pest. "e ants protect the scale insects 
from predators and parasites and in 
return collect honeydew, a sweet, sticky 
liquid secreted by the green co!ee scale. 
"e lady beetle eats the scale insects 
tended by the ants. However, patrolling 
ants attack and kill adult beetles and 
remove all beetle eggs laid on ant-tended 
co!ee plants. 

To get their o!spring into food-rich 
patches among the scale insects, female 
lady beetles hide their eggs in out-of-
the-way places—including the underside 
of the %at-bodied scale insects. "at way, 
when the beetle eggs hatch, they can start 
eating scale insects immediately, while 
still being protected from ant predation. 
A short time later, lady beetle larvae 
develop a waxy, #lamentous coat that 
o!ers further protection from ants.

Phorids are a family of small, hump-
backed %ies resembling fruit %ies. "e 

parasitic phorid %ies that attack Azteca 
ants lay their eggs on the ant’s body. 
Fly larvae develop inside the ant’s head, 
which falls o! when the adult %y emerges. 
Phorids need to see movement to detect 
individual ants; therefore, moving ants, 
rather than stationary ones, are their 
targets.

Needless to say, the ants do their best 
to avoid becoming phorid-%y victims. 
When the %ies attack, the ants release a 
phorid-alert pheromone to warn other 
workers in the vicinity. In response, 
nearby ants enter a motionless, catatonic 
state and overall colony activity declines 
by at least 50 percent. "is e!ect can last 
up to 2 hours.

In the Ecology and Evolution paper, 
Hsieh, Perfecto, and their colleagues 
show that female lady beetles—especially 
gravid ones—detect the phorid-alert 
pheromone and take advantage of the 
ensuing lull in activity to search out safe 
egg-deposition sites with plenty of food 
for their o!spring. Interestingly, male 
beetles did not respond to any of the ant 
pheromones.

For the study, beetles, ants, and phorid 
%ies were collected from an organic co!ee 

An Azteca ant attacking a lady beetle larva on a coffee plant in Mexico. The waxy 
ÀODPHQWV�FRYHULQJ�WKH�ODUYD�SURWHFW�LW�IURP�DQW�SUHGDWLRQ��3KRWR�E\�,YHWWH�3HUIHFWR�
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plantation in the southern part of the state 
of Chiapas, Mexico, or were reared in the 
laboratory after #eld collection from the 
same site. "e insects were placed in a 
multi-chambered apparatus called an 
olfactometer, which is used to measure an 
organism’s sensitivity to various odors.

In addition to several olfactometer 
tests, an egg-deposition experiment was 
conducted. Gravid lady beetles were 
placed in a one-liter container holding 
a co!ee branch with four to six leaves 
infected with scale insects, 40 Azteca 
worker ants, and two or three phorid 
%ies. After 24 hours, the co!ee branch 
was removed and examined under a 
microscope for beetle eggs.

Results of the various tests support 
the hypothesis that female beetles use the 
phorid-alert ant pheromone to exploit 
low ant-activity periods and to locate 

sites where eggs can be hidden and 
protected against ant predation after ants 
resume their normal activity levels.

"e authors suggest that such complex 
interactions may be common in nature, 
“and their uncommon occurrence in the 
literature is the product of investigators 
failing to search for them in the #rst 
place.”

"e results have important implications 
for the management of the scale insect on 
co!ee plantations. "e #ndings suggest 
that the conservation of Azteca ants, 
rather than their elimination, is the best 
management option. 

“"is is counterintuitive because the 
ants protect the scale insects,” Perfecto 
said. “However, the ants are distributed 
in a patchwork on the plantations, and 
the patches of Azteca are essential for 
the survival and reproduction of the 

predatory lady beetle.”
"e patches of Azteca, which cover 3 

to 5 percent of the plantation area, act as 
a source of adult lady beetles, which can 
help control the scale insects on the rest 
of the plantation. Since the Azteca ants 
nest in trees that are planted alongside 
the co!ee for shade, eliminating these 
shade trees can result in the elimination 
of one of the most important predators of 
the scale insects, Perfecto said.

In addition to Hsieh and Perfecto, 
authors of the Ecology and Evolution 
paper are Heidi Liere of the University 
of Wisconsin and Esteli Soto Jiménez 
of the Universidad Autónoma de 
Chapingo in Mexico. Funding for the 
work was provided by the National 
Science Foundation and U-M’s Rackham 
Graduate School.

Natural History Photo Feature

White-tailed deer female (Odocoileus virginianus), photographed on a mid-June afternoon in Genoa Township, Ohio.  
Photo by James B. Lane.

If you would like to submit a Natural History Photo Feature, please e-mail your image as a 300 dpi TIFF to gkritsky@ohiobiologicalsurvey.org.

mailto:gkritsky%40ohiobiologicalsurvey.org?subject=
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OBS Naturalist Award
Purpose: The Ohio Biological Survey, in honor of 
its founder, established the Herbert Osborn Award 
to recognize noteworthy accomplishments and 
VHUYLFH� LQ� WKH� ¿HOG� RI� ELRORJ\� DV� SHUWDLQLQJ� WR� WKH�
objectives of the Ohio Biological Survey. The Award 
is presented on an annual basis, and was initiated in 
1991.

4XDOL¿FDWLRQV� 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, 
DQG�RU� HFRORJ\� RI� WKH� ÀRUD� DQG�RU� IDXQD� RI� 2KLR��
The intent of the Award is to recognize relevant 
accomplishments and service over a period of years.

The Herbert Osborn Award
Purpose: The Ohio Biological Survey wishes to 
KRQRU� WKRVH� LQGLYLGXDOV�ZKR�KDYH�PDGH�VLJQL¿FDQW�
contributions to our understanding and conservation 
of the natural heritage of Ohio.

4XDOL¿FDWLRQV� 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 
XQGHUVWDQGLQJ� RI� WKH� IDXQD� DQG� ÀRUD� RI�2KLR��7KH�
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.  

<RX�FDQ�¿QG�PRUH�LQIRUPDWLRQ��LQFOXGLQJ�DQ�DSSOLFDWLRQ�
form, at www.ohiobiologicalsurvey.org/projects/.

Ohio Biological Survey - Individual Membership

7KH�2KLR�%LRORJLFDO�6XUYH\��DQ�LQWHU�LQVWLWXWLRQDO�DJHQF\�GHGLFDWHG�WR�WKH�QDWXUDO�KLVWRU\�DQG�FRQVHUYDWLRQ�RI�2KLR¶V�ÀRUD�DQG�IDXQD��KDV�RSHQHG�LWV�
membership to  individuals. Individual members are entitled to a 20% discount on all Survey publications, will receive the Survey’s newsletter, BioOhio, 
FDQ�SDUWLFLSDWH�LQ�KRVWHG�RU�FR�KRVWHG�ZRUNVKRSV��¿HOG�WULSV��RU�OHFWXUH�VHULHV��DQG�DUH�HOLJLEOH�WR�DSSO\�IRU�UHVHDUFK�PRQLHV�WKURXJK�WKH�6XUYH\¶V�6PDOO�
*UDQW�3URJUDP���$OO�GXHV�PRQH\�ZLOO�EH�UHWXUQHG�WR�WKH�PHPEHUVKLS�WKURXJK�WKHVH�EHQH¿WV�

Dues schedule: Students and Retired Members: $10/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
w e b 4 . a u d u b o n . o r g / l o c a l /
sanctuary/aullwood/

Baldwin-Wallace College
Dept. of Biology and Geology 
Life and Earth Science Bldg.
275 Eastland Rd.
Berea OH 44017-2088
(440) 826-2262
www.bw.edu/academics/bio/

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

Organizational Members: Contact Information
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http://www.ashland.edu/departments/biology-toxicology
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http://www.colszoo.org
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Crane Hollow, Inc.
52 E Gay St.
Columbus, OH 43215

Crawford County Park District
2401 St. Rte. 598
Crestline, OH  44827
(419) 683-9000
fax: 419-710-2681
www.crawfordparkdistrict.org

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

7KH�'H¿DQFH�&ROOHJH
Natural Sciences and 
Mathematics
701 N. Clinton St.
'H¿DQFH��2KLR������
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.
7LI¿Q��2+�����������
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

Little Beaver Creek
Land Foundation
130 Maple St
Lisbon, OH  44432
(330) 420-9507
fax: (330) 424-0577
www.littlebeavercreek.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_
VWDWLRQ�¿HOGVWDWLRQ�KWPO

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

College of Mount St. Joseph
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
fax: (440) 775-8960
new.ober l in .edu/ar ts -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 
2412 Scheid Rd.
Huron, OH 44839
OhioPrairie@aol.com
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.ot terbe in .edu/publ ic /
Academ ic s /De p a r tme n ts /
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

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
2KLR��(FRORJLFDO�6HUYLFHV�2I¿FH
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.
6SULQJ¿HOG��2+�����������
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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