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ALSO INSIDE: Saginaw Bay’s Mysterious Muck, Opening Roads in Nicaragua & More!



FROM THE
COORDINATOR

BRET MUTER

Welcome! On behalf of the
magazine committee, | am
excited to present the sixth
issue of FW SPOTLIGHT. This
magazine is a product of the
Graduate Student Organization
(GSO) — it is written, edited and
designed by graduate students
in the Department of Fisheries
and Wildlife at Michigan State
University.

This issue of FW SPOTLIGHT
demonostrates the diversity of
research and outreach efforts
being conducted by graduate
students in the Department.
Features in this issue cover topics
ranging from West Nile Virus to
youth education and outreach
and take place in locales as close
as East Lansing and as far as
Nicaragua.

Bret Muter is a first-year doctoral student
under the direction of Dr. Meredith Gore and
Dr. Shawn Riley. He iis researching human
dimension issues surrounding bovine tubercu-
losis in Michigan and Minnesota. Contact Bret
at muterbre@msu.edu.

CONTACT US!

FW SPOTLIGHT is continu-
ally improving and we always
appreciate feedback from our
readers. Send us an e-mail at
fwspotlight@gmail.com to let
us know what you think!
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A Culex pipiens mosquito collects a blood meal from the photographer’s hand. This insect Photo by Gabe Hamer
is one of the culprits involved in the transmission cycle of West Nile Virus. See page 16 for the full story.
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fw department news

5th Annual
GRADUATE STUDENT
RESEARCH SYMPOSIUM

- Friday, February 17, 2010 -

Learn about the diverse research being
conducted by graduate students in the
Department of Fisheries & Wildlife.

MSU Union, 2nd Floor: Parlor C

All are welcome!

Student Talks:
9a.m.to 5 p.m.

Keynote Address:
Dr. Robin Kimmerer, SUNY-ESF

5:00 p.m.

For more information please contact
Trevor Meckley at meckleyt@msu.edu

fw department news

STUDENTS MAKING

HEADLINES

Timothy 0’Brien and Aaron Berger
received scholarships from the Saginaw
Bay Walleye Club in December 2009.

Timothy 0’Brien authored an article
titled “Fall Diet and Bathymetric
Distribution of Deepwater
Sculpin in Lake Huron" that
appeared in the September
2009 issue of Journal of Great
Lakes Research.

Clint Otto received the
Michigan Herpetological
Conservation Grant from the Michi-

gan Society of Herpetologists in June 2009.

Yen Duong received the James E. Wright
Graduate Travel Award from the Genetics
Section of the American Fisheries Society
in September 2009.

Katrina Mueller and Geoff Horst
received Dissertation Completion
Fellowships for fall 2009.

fw department news
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Carolyn Schulz coauthored an article titled
“Detection of Viral Hemorrhagic Septicemia
virus (VHSV) from the leech Myzobdella
lugubris Leidy, 1851”that appeared in the
September 2009 issue of Parasites & Vectors.

Sherry Martin and Geoff Horst coauthored

an article titled “Catching the new wave of

teaching” that appeared in the October 2009

issue of Frontiers in Ecology and the
Environment.

Jared Myers coauthored an
article titled “Reassessment
of the Predatory Effects of
Rainbow Smelt on Ciscoes in
Lake Superior” that appeared in
the November 2009 issue of the
Transactions of the American
Fisheries Society.

Marty Williams was advised that he will
receive continuing scholarship support from
the B.A.S.S. and Costa Del Mar conservation
scholarship program for an additional two
years.

Laura Claus recently received a travel grant
award from the GSO to attend a conference on
environmental toxicology.



nent news

Bob Montgomery received the 2009 Best
Student Presentation Award at The Wildlife
Society Annual Meeting in Monterery, Calif.

Bret Muter received an Academic
Achievement Graduate Assistantship from
MSU. He also coauthored an article titled
“From victim to perpetrator: Evolution of risk
frames related to human-cormorant conflict in
the Great Lakes” that appeared in the October
2009 issue of Human Dimensions of Wildlife.

Andrea Miehls coauthored two articles
titled “Invasive species impacts on ecosystem
structure and function: A comparison of
Oneida Lake, New York, USA, before and after
zebra mussel invasion” and “Invasive species
impacts on ecosystem structure and function:
A comparison of the Bay of Quinte, Canada,
and Oneida Lake, USA, before and after zebra
mussel invasion” that appeared in the
November 2009 issue Ecological Modeling.

Tiffanie Hamilton received the 2009
Rachana Rajendra Fellowship and an Academic
Achievement Graduate Assistantship from
MSU. She also coauthored a NOAA Technical
Memorandum titled “Atlas of cetacean sight-
ings from Southwest Fisheries Science Center
cetacean ecosystem surveys: 1986-2005."

fw department news

fw department news

our guiding philosophy
fw spotlight

As part of a pioneer land-grant institution, the
Michigan State University Department of Fisher-
ies and Wildlife strives to embrace a land-grant
philosophy by applying its research to real issues,
empowering citizens to become natural resource
stewards and providing them with access to univer-
sity resources. We take great pride in this philoso-
phy, as well as the quality of research we conduct
and diversity of activities and initiatives in which
we participate. In the spring of 2005, FW graduate
students founded this magazine in the spirit of our
land grant heritage to communicate Department
goings-on with Michigan citizens and also to gain
non-technical writing skills that would prepare
them to be better communicators once they en-
tered the work force. However, with over 40 faculty,
more than 100 graduate students and 150 unde-
graduates, there are simply too many exciting and
innovate research projects, activities and initiatives
occurring at any given time within the FW Depart-
ment to showcase all of them at once — this maga-
zine serves to regularly “spotlight” our students and
their respective work at MSU.

fw department news

READ IT ON OUR

WEBSITE!

ERIES & WILDLIFE

www.fw.msu.edu/magazines/
spotlight

Visit us online to access this issue and all of
our past issues electronically.

JOIN OUR E-MAIL LIST!

Send us an e-mail and tell us that you want to
be added to our e-mail list and we'll contact
you to let you know when new issues are
released! Contact us at:

fwspotlight@gmail.com




on Campus

on campus

The Center contains a 12-lane, indoor archery range which
allows archers to shoot at distances up to 25 yards.

to shoot at 3-D targets of moose, white-tailed deer,
black bear, wolverines and more.

The outdoor field range gives archers the opportunity

The outdoor beginner rangegives young archer the

chance to shoot at 3-D dinosaurs and other fun targets from

distances up to 20 yards.

The indoor ballistics range offers 16 lanes for shooting .22
caliber pistols and rifles, as well as .177 caliber air pistols
and rifles.
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on Campus on Campus

The John and Marnie Demmer Shooting SportsEducation and Training Center is Iocatd at

3365 East Jolly Road in Lansing.

Photos by (lint Otto

DEMMER SHOOTING SPORTS EDUCATION
& TRAINING CENTER OPEN TO PUBLIC

The John and Marnie Demmer Shooting Sports
Education and Training Center is a brand new,
24,000-square foot facility south of campus
designed to encourage MSU students, faculty
and the local community to learn about and
enjoy shooting sports in a safe setting. The
(Center supports NCAA shooting events, the
National Archery in the Schools Program, 4-H
youth programs and hunter safety courses.

It boasts four archery ranges (three outdoors,
one indoors) and an indoor ballistics range for
small bore and air rifles and pistols - provid-
ing opportunities for shooters at all skill levels.

Instructors are available to assist non-experi-
enced shooters.

Inaddition to introductory courses on archery,
pistol and rifle shooting, the Center offers a
variety of activities, clinics and programs.

The Center offers a variety of individual and
family memberships, as well as the option for
non-members to walk in and pay for individual
sessions. Equipment can be rented for a small
fee and safety gear is provided free of charge.

For more information, visit the Demmer
Center online at www.demmercenter.msu.
edu or call the center at 517.884.0550.

517.884.0550
www.demmercenter.msu.edu




Identifying Sources of Pollution in Saginaw Bay

o peer across one of the

world’s largest freshwater

systems can be a breath-
taking experience. The blue water
reflects a brilliant sunrise while
the sounds of gulls and children in
the background create a peaceful
soundtrack. A deep breath in, how-
ever, reminds us that something
is amiss. The malodorous scent of
decaying algae, organic material,
aquatic insects and partially treat-
ed sewage overwhelm any sense
of peace provided by the natural
beauty.

Like many waterbodies, de-
velopment along the shores of the
Saginaw Bay has led to degrada-
tion in water quality and natural
beauty. Once pristine beaches are
now covered with large algal mats
that detach from growing points in
the water and wash ashore while
beach closures in response to ele-
vated bacteria levels are on the rise.
Surface waters collect excess waste
from combined sewer overflow
systems and failing infrastructure
leaks nutrients, chemicals and bac-
teria into surrounding soils.

These problems stem from the
needs of the people inhabiting the
area, but the impacts to Saginaw
Bay can be minimized through
better land use management and
improved water conservation edu-
cation. Although the scene at Sagi-
naw Bay is disappointing, my role

The beaches and coastline lining the Saginaw Bay have
experienced a significant increase in nuisance algal mats
in recent years. These mats diminish opportunities for

recreational activity.

as a student involved in both re-
search and policy of water quality
places me in a unique position to
integrate science with the needs of
diverse groups of stakeholders to
help restore the Saginaw Bay to the
safe and enjoyable natural resource
that it once was.

The objectives of my study in
are to apply microbial and genetic
methods, which use source-specific
microorganisms, and then apply
these genetic methods to the algal
mats and surrounding waters at
each beach. The goals of my inves-
tigation were to identify the poten-
tial sources of fecal pollution en-
tering Saginaw Bay and contained
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ev-
idence
identifying
the source(s)
of pollution.
Local govern-
ments are charged
with  protecting  and
improving human health
within their communities but
are often limited by personnel,
funds and legal statutes. Michigan’s
Department of Environmental Quality
(MDEQ) is charged with protecting Michi-

gan’s environment, including waters and
wetlands. Unfortunately, the MDEQ lacks suffi-
cient data necessary to improve the health of Saginaw
Bay and has limited resources that they need to dis-
tribute across the state. (The MDEQ and the Michigan
Department of Natural Resources merged in January
2010 to become the Michigan Department of Natural
Resources and Environment.)

In addition to the regulatory challenges associated
with water pollution, there are agricultural concerns,
as well. Farmers in the Saginaw Bay area help feed
America, but because best management practices for
minimizing water pollution are not clearly defined for
agriculture, they are not consistently applied. This is
a challenging issue with emotional and practical con-
cerns from many stakeholders; however, in order to
make progress, we will all need to come together over
our shared love of Michigan’s natural resources.

With the cooperation and attention of the MDEQ,
local health departments and Saginaw Bay residents,
I performed water quality tests using bacteria to pin-
point the sources of fecal pollution entering Saginaw
Bay at four beaches: Whites Beach in Arenac County,
Bay City State Recreation Area’s beach in Bay County,
Caseville County Park’s beach and Port Crescent State
Park’s day-use beach in Huron County [see map].

I selected these beaches based on prior water qual-
ity data and a lack of information about the potential
pollution sources impacting each site. Since 2003, these
four beaches were closed 19 times because bacteria

The muck has been shown to harbor fecal-indicating bacteria and human enteric patho-
gens. The pathogens pose arisk to humans swimming in the surrounding waters and those

that come into direct contact with the muck.
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The algal mats have been termed “muck” by members of the surrounding
community. The muck is composed of dead and decaying algae, aquatic
insects and organic material.

levels exceeded established thresholds of state stan-
dards for safe swimming. Prior to this study none of
the closures at each beach had an identified source of
pollution. The closures lasted for a total of 133 days
resulting in an estimated $6.65 million loss in tourist
revenue. To better understand the pollution impacting
each beach, I performed bacterial analyses on samples
from ankle-deep water, waist-deep water, shallow-wa-
ter sediment and within the algal mats.

Results from samples collected during the summer
of 2008 indicate that primarily human fecal pollution
was present on two Saginaw Bay beaches (Caseville
County Park beach and Bay City State Recreation Area
beach). Prior to 2008, human-specific microorganisms
were detected on five Saginaw Bay beaches (83% of
tested beaches) and bovine-specific microorganisms
were detected on one beach (17% of tested beaches).

High concentrations of fecal-indicating bacteria
were detected in the algal mats awash on the shoreline
and, to a lesser extent, the surrounding shallow waters.
Analysis of the data identified that bacteria associated
with algal mats and sediments remained in those areas
until disturbances (such as wind or waves) released
bacteria to the surrounding waters. My results also in-
dicate that although bacteria levels may satisfy state
safety standards in one area of a beach, another area of
the same beach may exceed the established thresholds.
Since I work on both the research and policy sides of
Saginaw Bay pollution issues my next objective is to
communicate my research findings to governmental
officials and local stakeholders.

The human health risk associated with fecal
pollution in water has been identified through
epidemiological studies. My four sites
indicate that human fecal and bovine
fecal pollution are entering Sagi-
naw Bay, which have the capac-
ity to deliver pathogens such
as E. coli O17, Salmonella,

Cryptosporidium,  and
Giardia, which can
cause diarrhea,
vomiting,

fever or



#Beach
Closure Days

Bay City State
Recreation Area
Caseville
County Park
Whites Beach
Port Crescent
State Park

Tuscola
County

Map of Saginaw Bay (LEFT) showing the four study site beaches selected for Marc’s source tracking investigation. The table to the right displays beach closure days and

human fecal indicators detected at each of the four beaches.

death in humans. These results are of primary concern
for children, pregnant women and elderly citizens, be-
cause these populations often recreate in the shallow
waters that accumulate the highest levels of fecal-in-
dicating bacteria and algal mats. However, the source
tracking tools (bacteria and DNA-specific to humans
or cows) used for this project were not identified dur-
ing each sampling event, which leads me to suspect a
diffuse source of pollution. Additional research will
be necessary to determine specific bacterial loading
points.

Bridging the science, policy and remediation bar-
rier requires disseminating results to every stakehold-
er group involved in the research area. I was invited
by multiple Saginaw Bay, Michigan, and international
organizations to present results from my research. I
spoke for the Saginaw Bay Coastal Initiative, a MDEQ
directive, which included state officials and concerned
citizens from around the Saginaw Bay. I also described
my research and results for the Huron County Sagi-
naw Bay summit which included citizens and Huron
County governmental officials.

I was able to address the human health aspect of
my results at the Health Related Water Microbiology
annual conference and at the Michigan Environmental

MarcVerhougstraete (left) is a third-year doctoral working under the direction of Dr.
Joan Rose. He isinterested in the interactions between land use and climate change on
recreational beach water quality in the Great Lakes. His research is focused on developing
amultifaceted plan aimed at improving water quality through microbial testing, source
tracking, policy, model development, and site remediation. Contact Marc at verhoug3@
msu.edu.

Health Association’s annual meeting. A large portion
of land use in the Saginaw Bay watershed is devoted
to agriculture and I was able to address the farm com-
munity at the Michigan Farm Bureau policy meeting.
As water quality research and source-tracking meth-
ods continue to be developed and refined, I will com-
municate the results to officials capable of informing
the community of risks, improving beach monitoring
methods and eliminating pollution sources.

There is a considerable amount of interest in Sagi-
naw Bay both in research and policy development. The
water quality research I performed in Saginaw Bay has
demonstrated how complex the Bay is and how wide-
spread the pollution issues stretch. Sweeping changes
are required for drains, wetlands, farming practices,
wastewater infrastructures and shoreline manage-
ment. Some of these requirements can already be seen
around Saginaw Bay, such as county-wide bans on
phosphorus fertilizers, the Water Watch website for ill-
ness outbreaks associated with recreational water, the
MDEQ implemented Saginaw Bay Coastal Initiative
and waste-water treatment system improvements.

I hope to continue to document how these
changes help restore Saginaw Bay as I integrate policy,
research, public health protection and public directive
aspects of water quality together in my Ph.D. research.
We are at a crucial point where we have an opportu-
nity to merge the science on water and human health
in order to make real changes and improve one of the
world’s greatest natural resources: the Great Lakes.
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ed territory on earth, while

perhaps not over, are severely
limited. According to a recent study
by the European Commission, only
10% of the planet’s land mass can
be classified as remote, meaning it
takes at least two days of travel by
road or boat to reach a city of 50,000
people. Those who are mindful of
environmental issues may see this
as a problem. Many of these remote
locations are also pockets of high
biodiversity, and road-building has
repeatedly been associated with
negative environmental outcomes
such as deforestation and damage
to wildlife populations.

On the other hand, develop-
ment professionals, governments
and rural communities want more
roads which are essential in provid-
ing rural communities with access
to markets for locally produced
goods, emergency medical care,
education and other services. So
how can we provide road access,
which may contribute to improving
economies and livelihoods, while at
the same time prevent harmful en-
vironmental outcomes?

My master's research was
driven by the goal of provid-
ing information necessary for
answering this critical question.
My work aims to understand how
road access and changing market
dynamics influence environmen-
tal change on the Atlantic coast of
Nicaragua. Although road develop-
ment is frequently associated with
environmental degradation, there
is often confusion about why and
how this happens. Clarifying the
indirect processes by which roads
cause environmental damage
are important in designing ‘pre-
road” policies that could mitigate
negative outcomes such as defores-
tation or collapse of local fisheries.

The days of exploring unchart-

Community Surveys

To study changes in natural re-
source use after road development,
I conducted my research in six small
towns located along the shore of
Pearl Lagoon, the largest lagoon on
the Atlantic coast. Several of these

—
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(Changing market dynamics may mean changes in local fishing practices and commonly used gear, such as the wooden

boats pictured here.

towns were newly connected to
Managua during my study, allow-
ing me to collect data both before
and after the road was completed.
Some more distant communities
served as controls, because they
remained isolated and accessi-
ble only by boat throughout my
study; one of these communities
was reachable from Pearl Lagoon
only after a three-hour, high-
speed boat ride and a three-hour
canoe paddle.

I conducted household inter-
views to determine how fisheries
and agricultural markets changed
as a result of increased market ac-
cess and to see if these changes in-
fluenced local fishing and farming

ractices. I visited the same set ot

ouseholds both “pre-road” and
“post-road,” collecting informa-
tion on household characteristics,
employment, farm size, crops
grown, agricultural inputs, fish-
eries utilized, fishing gear, time
spent fishing, prices for farmed
and fished goods and other fac-
tors.

Many coastal residents were

not only willing to be interviewed,
but were eager to talk about the
Eositive and negative changes they

ad seen in their communities.
Much of the information offered
by study participants highlighted
the complexity surrounding inter-
actions between humans and the
environment on the Atlantic coast.

The Effects of Nicaragua’s Cross-
Country Road

In beginning of this study, I was
uncertain if I would be able to
see any meaningful change with-
in the time frame of a master’s
thesis. However, speaking to
fishers just one year after the
new road was completed, new
market trends were already evi-
dent, particularly in the fisheries
sector. Fishing has traditionally
been a mainstay of the Pearl Lagoon
economy.

Lobster, shrimp and gill fish
are all commonly fished in the area
and prior to road travel were either
eaten, sold locally or sold to local
fisheries middlemen known as aco-
piadores for shipment to western

OPPOSITE LEFT: New market connections allow fishers to fetch a higher price for species such as blue crab; OPPOSITE RIGHT: The author talks to a fisherman/farmer in the coastal

community of Awas.
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Alocal seafood-buying middleman (acopiador) sorts
and weighs a catch of Snook and other fin fish.

Nicaragua or abroad. In addition
to providing households with cash,
seafood is a mainstay of local diets.
With direct access to Managua, the
towns located near the new road
are seeing an influx of seafood ven-
dors from the Pacific who have im-
pacted the market dynamics.

In 2007, only 30% of fishers re-
ported selling their product to Pa-
cific vendors; by 2008 (after road
construction was complete), 60%
were using this outlet. As one
might expect, this has resulted in
conflicts of interest between local
acopiadores and incoming vendors
and has forced local governments
to scramble for solutions and new
regulations.

On the other hand, having Pa-
cific vendors in town can be ad-
vantageous for local fishermen.
More buyers mean more competi-
tion for product. Since the Pacific
vendors entered the area, shrimp
prices have stabilized toward ap-

roximately 30 cordobas/Ib (US
51.50), which means that fishers can
be more certain of how much they
will receive for their catch. Pacific
vendors supply their own ice and
buy product at all hours of the day
and night, so fishers returning from
late-night fishing trips can seﬁ their
catch immediately without worry-
ing about keeping it unspoiled un-
til the next day.

Fishers who sell primarily to
Pacific vendors also report receiv-
ing more money for their catches;
ﬁs%ers are paid 4.31 cordobas/Ib
(approx. $0.22 USD) more for their
shrimp if they sell to outside ven-
dors for transport along the road
than if they sell through the tradi-
tional mi(Kilemen. Although this
may not seem like a significant
price advantage, annual salaries in
the area are often less than $400.00
(USD), so seemingly small price
changes can be important. These
trends in fisher preferences and
available sales outlets all have im-
plications as to how fishers allocate
their time, effort and gear invest-
ments, and can ultimately impact
the resource by increasing yields of
desirable species.

Some of the road’s effects on lo-
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cal fisheries are very direct. There
is evidence of emerging mar-
kets for fisheries products that
have previously been used only
for small scale home consump-
tion. Local fishers are now able
to sell species such as blue crab
and stingray for a greater profit,
which are increasingly exported
via roadway according to both
surveys and locally collected sales
receipts.

Shrimp exports along the road
during the month of April (peak
shrimp season) increased from
15,000 lbs during 2007 to over
35,000 Ibs in 2008. Reports abound
of smaller-than-legal-sized shrimp
and lobster being smuggled by
truck out of the community. This
trend raises concerns about over-
fishing. Moreover, the road has
led to direct imports of cheap agri-
cultural goods from outside of the
communities; this has an imme-
diate effect on diets, local farmer
livelihoods and area markets.

Future Research

A recent National Science Foun-
dation (NSF) grant supporting
this research will allow for con-
tinued observation of the market
changes described here as well
as for the future monitoring of
biological populations as road

: ishlers can be miore ¥
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they will recéive for
their catch.

access becomes more established
in Pearl Lagoon. Although previ-
ous research has shown that roads
are associated with deforestation,
providing meaningful solutions to
the suggested conflict between the
environment and access requires a
deeper look into causes and poten-
tial mitigating factors.

Given early results from this
study, helpful questions to address
before continued road construc-
tion in Atlantic coastal Nicaragua
may include: How can we ensure
that local businesses can compete
with new entrepreneurs in fisher-
ies and agricuﬁural sales? How
can communities begin a fisheries
monitoring program prior to road
construction to assist in developing
sustainable yield guidelines? How
can markets for fisheries goods be
anticipated to avoid unregulated
exploitation when market access
improves?

Although these indirect mecha-
nisms of environmental change
have been largely ignored in the
pre-planning process for roads in
the past, more comprehensive fu-
ture planning could accompany
infrastructure projects on Nica-
ragua’s Atlantic coast in order to
address environmental concerns
before they become threats to local
biodiversity and livelihoods.

Kristen Schmitt recently completed her master’s degree in the Department of Fisheries and Wildlife, where she
worked with Dr. Daniel Kramer to study access improvements and environmental change on Nicaragua’s Atlantic
coast. Kristen’s research was supported in part by the Tinker Foundation and the Surfrider Foundation. She
currently lives in Houghton, Mich. and works with public land managers on climate change outreach issues.

Contact Kristen at kmschmit@mtu.edu.
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AVIAN HEALTH &

DR. JEN OWEN

My students and | focus on the role
of wild birds in the maintenance and
spread of diseases, with a particular

emphasis on zoonoses, animal
diseases transmissible to hu-
mans. We investigate how

environmental and physi-

ological stressors impact a

bird’s ability to mount effec-
tive immune responses and how

that impacts both their susceptibility to
disease and their ability to serve as com-
petent reservoirs. By understanding the
behavior and physiology of the infected
host animal we can better assess and
potentially minimize risk to wild and
domestic animals as well as humans.
We have an active lab with three gradu-
ate students, one veterinary student,
and numerous undergraduate students.
Contact me at owenj@msu.edu.

Our lab will have undergraduate research
opportunities in spring and summer 2010.
If you are interested please see our website:
www.fw.msu.edu/~owenj/.

spotlight on fw labs
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. DISEASE EGOLOGY RESEARGH GROUP

EMILY JOHNSGON

{ Emily Johnston is a Ph.D. student interested in the role of the avian
host immune response in disease ecology. Birds are reservoirs and
dispersal agents for many zoonotic pathogens. Upon infection, a
&1 bird may eliminate the pathogen (resistant), allow amplification and
transmission without experiencing disease (tolerant) or succumb to
disease (susceptible). Currently, little is known about the mecha-
nisms underlying these responses. Emily will compare the resistant
and tolerant abilities of the American robin, gray catbird and north-
ern cardinal using two zoonotic pathogens: Borrelia burgdorferi and
West Nile virus. This research will improve our ability to characterize
resistance and tolerance of hosts, identify animal reservoirs and aid
our ability to reduce the risk of infection with zoonotic pathogens.
Contact Emily at john2973@msu.edu.

TIFFANIE HAMILGON

Tiffanie Hamilton is a master’s student investigating the disease
and movement ecology of double-crested cormorants (Phalacro-

et

corax auritus) in the North Channel of Lake Huron. Tiffanie is
sampling cormorants for active infections and/or for previ- |5
ous exposure to avian influenza and Newcastle Disease
virus. These pathogens are the two most economically

‘ important diseases of domestic poultry. Furthermore, [
Newcastle Disease virus causes high mortality in ju
venile cormorants. Tiffanie’s thesis research focuses on
tracking the daily movements of adult breeding cormo-
rants to gain insight on how diseases may be spread among cor-
morant populations as well as to other avian species, includ-
ing domestic poultry. Contact Tiffanie at hamil322@msu.edu.

DUSGY ARSNOE

Dusty Arsnoe is a master’s student investigating the influence of
body condition on the ability of waterfowl to spread low pathogenic
avian influenza (LPAI). Prevalence of avian influenza typically peaks
in the fall when juvenile waterfowl congregate before migration.
During migration, birds are energetically challenged which may
impact their ability to disperse and maintain avian influenza. Dusty
is currently manipulating the body condition of juvenile mallards
(Anan platyrhynchos) and experimentally infecting them with LPAI.
His research objective is to determine how natural variation in body
condition affects a mallard’s immune status, susceptibility and viral
shedding patterns. Contact Dusty at arsnoedu@msu.edu.
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MERGING WILDLIFE
ONSERVATION LEADERS

Recently, a Spartan was selected to develop crucial leadership skills through participationina
conservation campaign to save a critically endangered animal found halfway around the world...
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Jessica Kahler is a second-year master’s student working with Dr. Meredith Gore on a
project that explores local perceptions of wildlife conflicts in Namibia, southern Africa. Her
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session, which was held in March 2009, focused on topics ranging from
crucial conversation skills, team building, cultural sensitivity, fundraising
and development to media readiness training and dealing with personal
conflict in a professional setting. These skills are invaluable for leader-
ship in international conservation efforts as they provide for effective
conservation campaigns. In addition, many of the lessons focused on
strategies for bettering communication and professional relationships
with colleagues both with similar and dissimilar cultural backgrounds to
improve organizational effectiveness and, ultimately, efforts to conserve
wildlife around the globe.

Sessions were designed to be instructive, interactive and engaging.
Often working in groups or pairs, we were able to practice, discuss and
reflect on lessons covering a variety of topics including leadership, com-
munication, management and planning skills. By using team building
challenges, interactive scenarios and the simulation of difficult conver-
sations, the program stimulated a lot of conversation and created an
environment where one can identify personal leadership weaknesses
and build leadership skills. A training highlight was when Julie Scardina,
Busch Gardens and Discovery Cove Animal Ambassador and EWCL
board member, set up a functioning professional television studio and
put participants in the spotlight as part of the media readiness training.

In addition to group training and lessons, I greatly benefited from
one-on-one sessions with EWCL mentors with whom I discussed my
professional and personal goals. The EWCL program provided other
participants and myself an opportunity to gain knowledge and skills
not found in college wildlife textbooks, benefiting from the hard lessons
learned, such as professional conflict resolution and effective public com-
munication, over the course of the careers of the wildlife professionals
associated with the EWCL program.

In addition to the professional and personal growth opportunities that
EWCL provides, another objective of their two-fold mission also requires
participants to develop, implement and evaluate a concrete international
conservation project aimed to benefit an endangered species. We are
learning by doing with the hopes that the experience not only benefits our
professional development, but also benefits current conservation efforts as
well. Using skills taught in communication, team building and leadership
my fellow EWCL colleagues and I will develop, implement and evaluate
conservation campaigns aimed at conserving endangered species.

For the next two years the 2009-2010 EWCL participants will be
involved in four campaigns aimed at aiding conservation efforts to diverse
endangered species worldwide. I am participating in one of these cam-
paigns — the EWCL Saola conservation group — which has worked since
March 2009 to develop a conservation plan for the saola (see sidebar at
top-right). Our group is raising funds for the development of a com-
munity-based “Spared from the Snare” program that will support and
enhance current efforts to remove one of the most eminent threats to the
saola, hunter’s snares, and build the capacity of community rangers to
engage in conservation and monitoring efforts. Other EWCL conservation
campaigns will focus on the cotton-top tamarin of Columbia, endangered
macaws of South America and tapir species from South America and
Southeast Asia. Hopefully, these campaigns put forth by EWCL partici-
pants will contribute to international conservation in a significant way and
help spare species, like the saola, from the ultimate tragedy: extinction.

OUR CAMPAIGN IS ON FACEBOOK!
Join our“Save the Saola” group on Facebook to show your
support and to receive news and other information on the saola!

EWCL
SAOLA
TEAM

Photo courtesy of Toon Fey, World Wildlife Fund.
The saola (pronounced SOWu-la) is an elusive, antelope-like bovid
species found in the rain-soaked Truong Son mountain range, a
rugged region between Lao Peoples’ Democratic Republic and
Vietnam. Scientists first described the saola in 1992, making it
the most recent large mammal discovery worldwide. With an
estimated population as small as 200 individuals, this “wild cow”is
also one of the most critically endangered animals on the planet.
Efforts to keep this species in captivity have been unsuccessful. The
clearing of forests for agriculture, combined with snare hunting
and dog-tracking efforts by locals supplying a large wild meat
trade, threatens this high altitude species, which is found only in
forested areas with minimal disturbance and limited human presence.
Saving the saola will not only entail protecting its fragile habitat,
but also drastically reducing snare-trapping and poaching across the
remaining forests where this amazing animal is found. To find out
more about the saola and efforts to save it visit the World Wildlife
Fund’s (WWF) website at www.worldwildlife.org.

The White Oak Conservation Center (WOCC) is a 7,400-acre
facility managed by the Gilman Foundation. Established in 1982,
the WOCC specializes in breeding rare and endangered animals
from North America and around the world. The center uses
controlled breeding to maintain a healthy population of nearly 35
species of wildlife, including cheetah, four species of rhinos and
the Florida panther. Some of these animals have been successfully
released back into the wild. The WOCC also funds and provides
advice to conservation projects in several countries, as well as boasts
excellent training programs for students with interest in veterinary
medicine and animal behavior. To find out more about the White Oak
Conservation Center, visit their website at www.wocenter.org.
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VEST

NILE —

VIRUS:

CONSIDERING THE CULPRITS

The rapid invasion of West Nile
virus (WNV) after 1999 westward
across the United States has result-
ed in over 1,000 human deaths and
20,000 non-fatal human cases, as
well as countless cases of wild and
domestic animal disease. As the vi-
rus expands in geographic range, it
leaves behind a complex ecological
puzzle involving the virus, blood-
feeding insects and birds which
must interact for human disease to
occur.

My dissertation research com-
bined molecular and ecologi-
cal techniques to incriminate the
mosquitoes and birds responsible
for maintaining and transmitting
WNV. I used trace quantities of
blood in the mosquitoes” abdomen
to identify the bird or mammal spe-
cies the mosquito fed on. I was also
able to detect WNV-positive mos-
quitoes that have human-derived
blood meals, thus demonstrating
direct evidence of virus exposure to
humans.

Diseases shared among wildlife,
domestic animals and humans are
becoming increasingly common;
molecular tools allow researchers
to understand these complex dis-
ease ecology systems. Knowledge
about the transmission cycle in na-
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ture allows for the development of
management strategies that reduce
human health risk to wildlife and
mosquito-borne disease. WNV is
an example of an emerging dis-
ease that recently appeared in the
United States and rapidly swept
through North and South America
(Figure 1).

My dissertation research was
part of a larger project studying
the epidemiology of WNV trans-
mission in suburban Chicago, IlI.,
with collaborators from the Uni-
versity of Illinois and the Univer-
sity of Wisconsin-Madison. Part of
my research focused on the ecol-
ogy of WNV transmission and the
incrimination of the mosquito and
bird species responsible for trans-
mission.

Once infected, not all birds and
mosquito species respond the same.
Laboratory researchers can infect
birds with WNV to observe dis-
ease development and determine
the ability of a bird species to be a
good WNYV host. The same is true
for mosquito species, which vary in
their ability to become infected and
then re-infect a subsequent host
during feeding.

Additionally, mosquito species
vary in their host choice. They tend

to take blood meals from some host
species more so than others; thus,
the ‘preferred’ bird species are ex-
posed to WNV more frequently
than “avoided’ species.

Although a number of birds
have been implicated as important
amplification hosts based on labora-
tory studies, few studies have com-
bined all the important information
necessary to critically judge which
birds are actually responsible for in-
creasing the virus to high levels in
the field.

Learning more about host choice
will improve our understanding of
which mosquito species are trans-
mitting the pathogen among birds

The author uses a backpack aspirator to collect blood fed
mosquitoes in suburban Chicago, Ill.



and which mosquito species are
passing the virus to humans. This
information is critical for effective
management of WNV, where mos-
quito control of larval habitat is
the most effective technique. Dif-
ferent species of mosquitoes breed
in different types of habitat, such
as temporary flood water or small
containers. Instead of public health
agencies attempting to treat all
mosquito larval habitat, the results
of this research can direct manage-
ment efforts to target the primary
species responsible for WNV trans-
mission.

MOLECULAR TOOLS TO STUDY
WNV TRANSMISSION

The advent of a molecular tool
called the polymerase chain reac-
tion (PCR) in the 1980s generated
a suite of applications to the study
of wildlife and mosquito and tick-
borne diseases. This technique can

amplify a region of DNA from a
few copies to millions, which al-
lows for the detection of pathogens
at very low levels. Researchers can
use PCR-based approaches to iden-
tify pathogens and species by de-
tecting unique regions of DNA.

One such PCR-based molecu-
lar tool is the mosquito blood meal
analysis (Figure 2). The goal of the
blood meal analysis is to identify
the unknown host by analyzing
the blood meal in the mosquito’s
abdomen. This tool allowed us to
investigate the roles of different
birds, mammals and mosquitoes
in WNV transmission and offers an
improved understanding of how
diseases are maintained in nature.
We used this molecular tool in our
WNV research based in suburban
Chicago.

Our research team collected
blood-fed mosquitoes from 2005
to 2007 in residential and semi-nat-

A Culex pipiens mosquito rests on
aginko leaf.

FIGURE 1. WNV TRANSMISSION

The transmission cycle consists primarily of virus transmission between
mosquitoes and birds, where the virus is able to replicate inside an infected

bird, which then infects a new mosquito feeding on that bird. Once this
WNV cycle amplifies the virus to high levels with many infected individu-
als, mosquitoes that feed on birds and mammals can become infected by

Another Culex pipiens mosquito
collects a blood meal from the
photographer’s hand.

feeding on infectious birds, and then can pass the pathogen to humans and
domestic animals. Although mammals, including humans and horses, can
become sick and potentially die from WNV, the virus does not replicate in-
side the blood of mammals to high enough levels to re-infect a mosquito.
For these reasons, most mammals are considered ‘dead-end’ hosts because

they are not involved in the maintenance of the virus.

The author holds a juvenile American robin captured while
mist-netting in suburban Chicago, Ill.

ural areas using several mosquito
traps and collection techniques. The
blood-fed mosquitoes were brought
to MSU for the molecular analyses,
which began with the removal of
the blood fed abdomen and the sub-
sequent isolation of DNA. We then
performed PCR to amplify a region
of DNA called the cytochrome b
gene, after which we used DNA se-
quencing to determine the unique
genetic identity that could lead us
to the identification of the species.

COMBINING MOLECUIAR &
ECOLOGICAL FACTORS

Once we identified the species of
vertebrate hosts that mosquitoes fed
upon, we were able to learn more
about transmission ecology. How-
ever, as feeding patterns are influ-
enced by host availability, we first
needed to measure bird abundances
in order to identify which bird spe-
cies are preferred, avoided or used
in proportion to availability. There-
fore, while collecting mosquitoes,
we also performed bird surveys to
estimate relative densities.

We used several calculations to
determine mosquito preference for
a bird host and the contribution of
a particular species of bird to the
transmission of WNV. Using these
molecular and ecological approach-
es, we identified the top three bird
species responsible for WNV trans-
mission and amplification as the
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American robin, blue jay and house
finch. Combined, these three spe-
cies were responsible for 66% of the
amplification of WNV in our study
region. We are also able to identify
the roles of different mosquito spe-
cies in the transmission system. Of
the 661 Culex pipens mosquitoes
from which we identified blood
meals, 83% were avian; this con-
firms their role as the primary host
amplifying the virus to high levels.
However, we noted significantly
more mammal-feeding by Cx. pipi-
ens than is expected of this species,
including one individual that test-
ed WNV-positive and contained a
human-derived blood meal. This
finding is the first direct evidence
that Cx. pipiens is capable of being
the amplification mosquito species
and the species responsible for hu-
man exposure, probably acquiring
WNV from an infectious bird and
subsequently transmitting WNV
to a human during the next blood
meal.

We provided our collaborators
at the Connecticut Agricultural
Experiment Station with the DNA
from our Cx. pipiens specimens.
They investigated a potential genet-
ic basis for the patterns of avian and
mammal feeding that we observed.
Through a molecular approach, our
collaborators determined that indi-
vidual Cx. pipiens with mammal-
derived blood meals were more
likely to share ancestry with a type
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of mosquito that is known to have
higher inclination for feeding on
mammals. This is one of the first
reports of this type of Cx. pipiens in
the Midwest and increases our un-
derstanding about mechanisms of
WNV spillover into humans.

CONCLUSION

Molecular tools are an important
asset to ecologists studying disease
at the wildlife, domestic animal
and human interface. This multi-
disciplinary approach requires col-
laboration among experts in differ-
ent fields and is necessary in the
attempt to fully understand com-
plex disease ecology systems. For
example, my dissertation research
combined the traditional fields of
wildlife ecology, medical entomol-
ogy and microbiology to address
questions related to the transmis-
sion of a pathogen among birds,
mosquitoes and humans. My find-
ings incriminate a particular spe-

FIGURE 2. MOSQUITO
BLOOD MEAL ANALYSIS

The goal of the blood meal analysis is to identify the
unknown host by analyzing the blood meal in the
mosquito’s abdomen. This tool allowed us to investi-
gate the roles of different birds, mammals and mos-
quitoes in WNV transmission and offers an improved
understanding of how diseases are maintained in
nature.

cies of mosquito that is possibly re-
sponsible for both increasing WNV
to high levels as well as passing the
virus to humans.

With this knowledge, public
health agencies can allocate effort
appropriately and target specific
breeding habitat that will prevent
Cx. pipiens from reaching high abun-
dances. The primary breeding loca-
tions for this container-breeding
mosquito are catch basins, which
are designed to receive and send
rain water to the nearest stream
through underground pipes. Other
types of urban breeding habitats
for Cx. pipiens mosquitoes include
bird baths, flower pots, buckets and
any container capable of holding a
small amount of water. You can do
your part in controlling mosquito-
borne diseases in your own back-
yard by removing these containers
or ensuring they are treated with
mosquito larvicide.

Gabe Hamer recently completed his Ph.D. in the Depart-
ment of Fisheries and Wildlife under the direction of Dr.
Edward Walker. He is currently a Post-doctoral Research
Associate at the University of Wisconsin-Madison and has
an Adjunct Assistant Professor position in the Department
of Fisheries and Wildlife at MSU. His research interests
include studying wildlife and vector-borne disease
ecology. For more information about this collaborative
WNV research project funded by the National Science
Foundation and National Institute of Health's dual
program in the Ecology of Infectious Disease, please visit
the project website at www.vetmed.wisc.edu/WNV/.

Contact Gabe at ghamer@msu.edu.
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Janice Lee Fenske was the first female fisheries biologist for the Fisheries Division
of the Michigan Department of Natural Resources. During her 27 years of service,
Jan’s love of the environment compelled her to work untiringly for the long-term
protection and sustainable use of Michigan’s aquatic resources. The intent of the
Excellence in Fisheries Management Fellowship is to honor Jan's commitment,
integrity and memory by providing graduate students from the underserved com-

munity of the Department of Fisheries and Wildlife at MSU, with a financial award

Lee Fenske

Janice

and mentoring experience that will aid them in developing successful careers in
fisheries management. For more information about the Fenske Fellowship, please
3 visit: www.fw.msu. edu/fellowshlps htm.
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Jared Myers  Bret Muter Michelle Larkins Jacques  Edi Sonhtag

inspiring the next generati

Fisheries + Wild|

sk any FW student why they chose to be
Ain this field and many will tell you that
their passion for the outdoors stemmed
from their early childhood experiences — catching
tadpoles or fireflies in their backyards, exploring
forests and fields near their homes, or going on their
first fishing or camping trip with friends or family.
Most of us grew up in a generation where free time
was spent outside rather than in front of a television or
a computer. Today’s youth, however, are bombarded
with many distractions that keep kids indoors, inactive
and uninspired. Not surprisingly, this has resulted in
an increasing disconnect between children and nature.
Getting kids outdoors has become the topic
of much attention in recent years. Evidence of
significant declines of participation in outdoor
activities throughout the United States is alarming.
(Read Robert Louv’s Last Child in the Woods, for a
good overview.) The unfortunate truth is that kids
who spend less time outdoors are more likely to
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experience youth obesity, attention deficit disorders,
depression, other physical and emotional illnesses, as
well as a diminished sense of place and curiosity of
nature.

Further, the economic and environmental future
of Michigan depends on a citizenry that is strongly
committed to the sustainable use of our state’s
natural resources. As was highlighted in
Michigan’s “No Child Left Inside” proclamation, the
children of today will be integral to the preservation
and protection of our environment in the future.

It is in MSU’s land grant spirit that many graduate
students in the Department of Fisheries and Wildlife
have volunteered their time, skills and enthusiasm for
all things wild (or wet) to help kids jump — sometimes
face-first — into nature. Here, we showcase a few of the
initiatives led by, or involving, FW students that aim to
introduce kids to the outdoors, foster an appreciation
for our state’s natural resources, and inspire a new
generation of fisheries and wildlife professionals.



FW Field Shots...
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Photo 1 by Dawn Reinhold
Photo 2 by Edi Sonntag
Photos 3,4 & 5 by Bret Muter
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Working with kids at the annual 4-H
Great Lakes and Natural Resources Camp
in Presque Isle, Mich. was one of the more
enjoyable experiences I have had as a grad-
uate student. Consistent with the missions
of each partnering sponsor, the goal of this
camp is to provide Michigan teens (ages 13
to 15§with abetter understanding of natural
resource ecology and management while
also fostering an appreciation for environ-
mental stewardship and outdoor activities.

Given my research interests pertain to
Great Lakes fisheries, I was charged with
helping kids learn about the Lake Huron
ecosystem. Teaming with local charter cap-
tains Ed Retherford and Dick Rang, we
were able to introduce campers to the sci-
ence and management of Great Lakes fish-
eries while targeting salmon and lake trout.

Many of the kids were reluctant to
participate in the early morning; however,
seeing a fellow camper struggle to stay in
the boat while fighting the first fish of the
day tended to brighten the mood. Smiles
became contagious and our discussion of
issues relating to the Great Lakes became
more engaging. There was never a short-
age of topics to talk about while on the wa-
ter. Before heading back to shore, it was ev-
ident these young anglers recognized the
complexity of ecosystems and the challeng-
es associated with multi-use management.

After returning to camp, the tradition
was to show off t%le day’s catch to other
campers. The persuasive chanting from 80
of their peers screaming “kiss your fish”
left the young anglers with no option. I

would never have guessed the same kids
that were hesitant to grab a rod would be
as excited as they were to pucker-uf) for
a Chinook salmon, lake trout or walleye.

After an initial demonstration each
student was given a knife and shown how
to safely and efficiently fillet their fish.
Throughout the exercise we talked about
anatomy, physiology and the responsi-
bility of sportsmen and women, which
provoked more thoughtful questions and
discussions. It was at this time that their
progression was most obvious. They had
a greater appreciation of their harvest,
but more importantly they recognized the
intrinsic value of our natural resources.

Campers were exposed to a breadth
of educational and recreational activi-
ties throughout the week. Whether it
was fishing on Lake Huron, snorkeling
in Lake Esau, learning about wetlands
and wildlife, or sticking their head in the
mud, students seemed to glow with ex-
citement and curiosity. The growth of
these students reaffirmed the need to ex-
pose youth, as well as adults, to nature.
In their eyes the outdoors were no longer
dirty or disgusting, but rather interest-
ing, inspiring and worthy of protection.

Jared Myers is a second-year doctoral student working under
the direction of Dr. Mike Jones. He is researching factors that
affect early life history of cisco (aka lake herring) in Lake Superior.
(ontact Jared at myersjar@msu.edu.
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Bret A. Muter (above) leads a lesson on landscape photography with participants in the 2008 Parks in Focus Michigan program.

Capturing Nature with o Camerq

Since 2007 I have teamed up with the
NCCS Boys & Girls Club of Newaygo
County (in Fremont) and the Muskegon
River Valley Chapter of Big Brothers Big
Sisters (in Big Rapids) to take groups
of teens on photographic expeditions
of some of the Upper Peninsula’s most
scenic public lands. The trips are part of a
program called the Stewart L. Udall Parks
in Focus program, which aims to connect
underserved youth to nature through dig-
ital photography.

Parks in Focus (PIF) is a program of the
Udall Foundation, an independent feder-
al agency based out of Tucson, Ariz. PIF
began in Arizona in 1999 with the Boys
& Girls Clubs of Tucson; however, the
Foundation has since expanded the pro-
gram and now supports trips with Boys
& Girls Clubs in New Jersey, Michigan,
Maine, Washington, Montana, California
and Georgia. Since the program’s incep-
tion, hundreds of youth have participated
in PIF.

In its three year tenure, 30 youth have
participated in PIF Michigan. This year,
Il take another group of 12 teens on the
annual adventure. Participants spend the
week camping at Tahquamenon Falls
State Park, where we search for salaman-
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ders, bounce on bogs and crawl into
bear dens. Other trip highlights include
fishing and bird watching at Seney Na-
tional Wildlife Refuge and taking a
boat cruise of Pictured Rocks National
Lakeshore.

Participants learn about the natural
history of each site we visit while learn-
ing about the fundamentals of digital
nature photography. Each participant
documents his or her adventures, tak-
ing hundreds (and sometimes thou-
sands) of photos of the people, places,
plants and animals they encounter
along the way. Photo highlights from
our trips have been featured in various
media outlets and have been displayed
in several exhibits around the country,
including the Department of Interior
Museum in Washington, D.C.

For more information about PIF,
or to view photo highlights from all of
the PIF trips around the country, visit
http://pif.udall.gov.

Bret Muter

Bret Muter is a first-year doctoral student under the
direction of Dr. Meredith Gore and Dr. Shawn Riley.
He is currently researching human dimension issues
surrounding bovine tuberculosis in  Michigan and
Minnesota. Contact Bret at muterbre@msu.edu.

Fun at Fenner
Nature Center!
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Edi Sonntag (above) shares her enthusiasm for amphibians and reptiles with several youth during an outreach program.

Sharing One's Love for Herps

Many adults consider amphibians
and reptiles (called “herps” for short)
to be slimy, useless creatures that are
just plain old “icky.” The chances that
a person holding these misconcep-
tions will be concerned about the con-
servation of amphibian and reptile
species are very slim. In fact, public
misconceptions and negative percep-
tions about herps have been some of
the biggest challenges to ensuring
their survival worldwide.

Fortunately, children tend to view
herps in a much better light. Kids see
frogs, toads, salamanders, snakes,
lizards and turtles as “cool,” “neat,”
and “awesome.” They are especially
ecstatic to see these species up close,
have the opportunity to touch them
and find out that they are anything
but slimy. They want to know ev-
erything they can about herps, ask
hundreds of great questions and are
continually amazed by the things
they learn. Youth are truly the future
of global amphibian and reptile con-
servation. It is for these reasons that
I volunteer my time to talk to kids
about conservation.

As a graduate student in the De-

partment of Fisheries & Wildlife who
is interested in amphibian biology and
conservation, I conduct a wide variety
of educational programs on my own
and as part of the MSU Herp Club us-
ing live animals. I have taken these
animals to schools, churches, science
nights, campus-based events, zoo pro-
grams, nature centers and more. I pres-
ent customized programs that focus on
students’ present area of study and use
the animals as a way to demonstrate
connections between a variety of sci-
entific concepts, conservation practices
and humans. I have discussed develop-
ment, water quality issues, adaptation
and evolution, and biomes using the
animals as visual aides.

It is my hope that by creating and
providing these opportunities for
youth to interact with amphibians and
reptiles I will inspire young people to
take an interest in, and help change
negative perceptions held about herps,
while also ensuring their survival.

Edi Sonntag

Edi Sonntag is a doctoral student under the direction of
Dr.Thomas Burton. She is studying amphibian biology and
conservation in Michigan. Contact Edi at sonntage@msu.
edu.
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FW IN THE FIELD | GSO Photo Contest Winners

The FW Graduate Student Organization (GSO) sponsored its second annual photography contest in the fall of 2009. Submissions for
the contest helped raise over $200 for the GSO! Check out the winning entries below:

1st Place [Wildlife] - Casey Koleski 2nd Place [Wildlife] - Taelor Haase
Male dall sheep on Mt. Healy in Denali National Park Green frog hiding in duckweed in southeast Michigan

1st Place [Scenery] - Dan Wieferich 2nd Place [Scenery] - Phil Ganz
A nice way to end a long day of fishing at Big Lake in Michigan Resurrection Bay from the top of Mt. Marathon in Alaska

- —— .
1st Place [Fieldwork] - Emily Norton & Tammy Otto 2nd Place [Fieldwork] - Casey Koleski
Female northern map turtle being marked for research Flying squirrel on a student’s shoulder during FW field course
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