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An upwelling occurs in a lake or ocean when strong, 
steady winds push warm in-shore surface water away 
from shore causing colder, nutrient-rich water to rise. 
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Cover: In the painting Currents, artist Sara Adlerstein 
plays with spatial scales to depict flows in and out of an 
aquatic organism or across a landscape.

Barry S. Murray 
joined Michigan Sea 
Grant in September 
as Extension Agent 
for Southeast 
Michigan, a seven 
county district that 
includes Tuscola, 
Huron, Sanilac, 
St. Clair, Macomb, 
Wayne, and Monroe counties. Murray 
brings more than 25 years of experience 
in urban planning to his new position.

Formerly vice president of Johnson 
Johnson and Roy, a landscape 

New Southeast Michigan Agent
architecture and planning firm, Murray 
led the firm’s Cities and Communities 
practice in southeast Michigan. He 
worked closely with Michigan Sea Grant 
Extension on a number of projects 
including the Greater Detroit American 
Heritage River Initiative and Downriver 
Linked Greenways Initiative. He expects 
to continue involvement with both 
projects in his new role.

Murray is currently based in Novi and can 
be reached at (248) 380-9100, Ext. 209 or 
murrayba@msu.edu

Murray

Amid a constant flow of news and 
information, some words and images 
stand out. They make you think 
twice. That’s what creators of the 
Habitattitude™ campaign hope will 
happen when consumers hear or see the 
initiative’s important message. 

The Great Lakes Sea Grant Network 
was one of several organizations that 
teamed up to launch the nationwide 
education campaign to communicate 
simple prevention steps to avoid 
introducing aquatic invasive species. 
The Habitattitude™ message is directed 
at consumers who own aquariums or 
water gardens and may find the need to 
dispose of undesired aquatic plants or 
animals. 

The campaign was launched in 
September, just prior to alarming news 
in October that a northern snakehead 
fish was discovered in a Chicago harbor 
of Lake Michigan. Some reports say the 
non-native fish may have been released 
after outgrowing an aquarium. The 
news emphasizes the need for effective 
communication from scientists to the 

A Source of Inspiration
public to help prevent one of the most 
serious issues facing the Great Lakes.   

For aquatic ecologist Sara Adlerstein, 
art provides another way to inspire an 
audience. As she says in this issue of 
upwellings, “art stimulates creativity 
and provides an opening to talk about 
environmental topics.” Her own interests 
have encompassed fisheries issues in 
Chile, migration patterns of halibut in 
the Pacific Northwest and population 
dynamics of cod and mackerel in the 
North Sea. Now Adlerstein turns her 
scientific and artistic eye to the Great 
Lakes and Saginaw Bay. 

She and others conducting research on 
Saginaw Bay are particularly interested 
in new information on the bay’s fish 
community. Annual fall sampling 
conducted by the Michigan Department 
of Natural Resources sheds light on 
some of the dynamics of this important 
ecosystem, particularly the status of 
walleye and yellow perch populations. 
Highlights of the MDNR’s 2004 annual 
fall survey are presented on page 7.
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Federal agencies and the pet industry 
have launched a new public education 
campaign, Habitattitude™, to encourage 
consumers to prevent the release or 
escape of non-native plants and animals. 

The campaign encourages aquarium 
owners and water gardeners to avoid 
unwanted introductions of non-native 
species by adopting simple prevention 
steps when faced with an unwanted 
aquatic plant or fish:

• Contact a retailer for proper handling 
advice or for possible returns;

• Give or trade with another aquarist, 
pond owner or water gardener;

• Donate to a local aquarium society, 
school or aquatic business;

• Seal aquatic plants in plastic bags and 
dispose in the trash; and

• Contact a veterinarian or pet retailer 
for guidance on humane disposal of 
animals.

The government-industry coalition 
includes the Pet Industry Joint Advisory 
Council (PIJAC), the U.S. Fish and 

A New Habitattitude on Aquatic Invasive Species
Wildlife Service, the National Oceanic and 
Atmospheric Administration (NOAA), the 
Great Lakes Sea Grant Network, and other 
industry partners.

“Beginning this fall, when aquarium 
hobbyists, backyard pond owners and 
water gardeners go to purchase fish or 
plants for their tanks or ponds, they’ll 
receive the Habitattitude™ message,” said 
Marshall Meyers, Executive Vice President 
and General Counsel of PIJAC. 

Habitattitude™ materials will be 
displayed in aquarium stores, aquatic 
retail outlets, hobby magazines and 
nursery and landscape businesses across 
the country, as well as on the packaging 
of related products. Michigan Sea Grant 
Extension Specialist Mike Klepinger will 
coordinate distribution of campaign 
materials in Michigan.

“Pet and aquarium owners are a critical 
group in the battle against invasive 
species,” says Klepinger. “We think they’ll 
develop a Habitattitude™ and help us get 
the upper hand on the accidental release 
of non-native species.”

A new Web site, www.habitattitude.
net, helps consumers learn more about 
responsible behaviors and how to 
prevent the spread of potential aquatic 
nuisance species.  

PIJAC and its members, who represent 
70 percent of the U.S. pet industry and 
90 percent of the aquarium industry, 
have committed over $1.1 million to the 
campaign. Their contribution leveraged 
a $300,000 grant from NOAA’s National 
Sea Grant College Program to Minnesota 
Sea Grant and a $100,000 U.S. Fish and 
Wildlife Service contribution.

Wetlands expert Dennis Albert of the Michigan Natural 
Features Inventory shows wetland plants and root 
systems to workshop participants.
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Shoreline Education Workshops
The shores of Grand Traverse Bay and 
Saginaw Bay provided the setting for two 
shoreline education workshops held in 
August. About 35 participants attended 
the one-day workshops, taught by Sea 
Grant staff and other experts. Educational 
materials and presentations covered the 
economic and ecological value of Great 
Lakes coastal wetlands in the context of 
changing water levels. 

The workshops provided an overview of 
various regulatory issues including the 
ordinary high water mark and changes 
in state law in 2003 related to beach 
grooming activities. 

Michigan Sea Grant Extension Agent 
Mark Breederland, who taught one of the 
educational modules in Traverse City, says 
the workshops help build the knowledge 
base in both regions of the state. 

“Participants can now host their own 
workshops on shoreline education in their 
respective counties,” says Breederland.

For more information contact Jennifer Read 
at jenread@umich.edu or (734) 936-3622. 
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SCIENCE
the art of communicating

UM ecologist taps into artistic 
talent to inspire others
Sara Adlerstein’s image of the Great Lakes 
(top) represents a dynamic ecology and 
the influence of the surrounding landscape. 
Crea-tura (left) shows a fictitious 
unicellular zooplankton organism.
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“There are so many relationships between 
art and science for me personally,” 
says Adlerstein. “In art you have no 
boundaries. When that translates into 
research, the creative process opens your 
mind to consider the possibilities.”

The two disciplines began to converge for 
Adlerstein during her college days in Chile 
in the 1970s. In the process of studying 
phytoplankton, she sketched nearly 400 
species—images that later recurred in 
many of her paintings.

Adlerstein left Chile in the 1980s 
for the Pacific Northwest, where she 
completed a second Master’s degree at 
the University of Washington. There 
she used her creative talent to help 
identify the growth pattern of the 
South American snail loco (Conchalepas 
conchalepas). She painstakingly used 
a combination of photography and 
etching techniques to diagram and 
analyze markings on the shell.

“I needed to find a way to see … 
to analyze the distance between the 
micro-growth structures within the 
shell to validate if external rings were 
annual marks,” she explains. “In the 
end, I was able to identify 15-day 
growth periods, caused by tides, and 
create a growth model.” The model 
was designed to help manage the 
economically important species. 

“Art can be a way to communicate. Art 
stimulates creativity and provides an opening 
to talk about environmental topics.”

Look closely at Sara Adlerstein’s painting 
Cosmos, and the round organic shapes 
suggest the origins of life. Take a step back, 
and the shapes begin to resemble planets.

Adlerstein, a self-taught artist and aquatic 
ecologist at the University of Michigan 
(UM), likes to play with the idea of scale: 
“How do you know if you’re looking at 
something as small as a cell or as large as 
the universe?” 

The painting was among the works that 
Adlerstein presented to UM students 
and colleagues in a presentation titled 
“From Cell to Self: A Scientist in the 
Arts.” A Sea Grant funded researcher, 
Adlerstein often draws upon her 
scientific background to illustrate 
complex concepts and inspire others in 
the process. 

“Art can be a way to communicate,”  
says Adlerstein, a professor in the School 
of Natural Resources and Environment.  
“Art stimulates creativity and provides 
an opening to talk about environmental 
topics.” She also teaches a class called 
artEco in collaboration with the UM  
art school.

The creative process also aids her own 
scientific studies.

Cosmos
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A dried fish head and a fragment of algae from the Mediterranean Sea are some of the many artistic curiosities in 
Adlerstein’s custom-made worktable.

Adlerstein worked for the Pacific Halibut Commission 
in the early 1990s, conducting statistical data analysis 
of juvenile halibut bycatch. The image Fairy Tale for 
Coco, painted for her youngest son, tells the story of a 
healthy ecosystem disturbed by trawl fishing.
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Adlerstein’s doctoral work was based 
on studies of a myxosporean parasite in 
Pacific hake (whiting), a small member of 
the cod family.

“The idea was to look at the spatial 
distribution, the number of infected fish 
and density of parasites,” she explains, 
to aid in management of the species: 
“Can we do something in the fishery to 
minimize the presence of this parasite?” 

In the course of her research, she again 
found time to paint: colorful abstracts of 
the fishes’ plight hint at the intertwined 
nature of fisheries management issues. “I 
presented the paintings when I defended 
my dissertation,” she recalls.

The next phase of Adlerstein’s journey 
led her to Europe with her family where, 
she says, “I left the microscope for a 
computer.” Living in Germany, she used 
statistical analysis techniques to conduct 
stock assessments of cod, haddock and 
mackerel on the North Sea and hake in 
the Mediterranean.

Adlerstein’s presentation at UM brings the 
audience to the present time and place—
the Great Lakes. She and her husband, 
biophysicist Edgar Meyhöfer, came to the 
University of Michigan in 2001. 

In a project funded by Michigan Sea Grant, 
Adlerstein is working with UM researcher 
Ed Rutherford to create a new picture of 
Saginaw Bay.

Saginaw Bay: An Ecosystem View
The goal of the project, says Adlerstein, is 
to use state-of-the-art statistical modeling 
techniques to analyze existing data and 
create an ecosystem view. One aspect 
involves looking at changes in nutrients 
in the bay and how the invasion of zebra 
mussels has shaped the fish community.

“There’s a strong component of before-
and-after zebra mussels,” explains 
Adlerstein, noting that the invasive 
species has had a significant impact on 
the bay.

Saginaw Bay, the largest bay in Michigan, 
is ecologically productive and provides 
an important nursery area for many 
species of Lake Huron fish including 
top predators walleye and yellow perch. 
Various agencies have been collecting 
routine fisheries and ecological data 
for many years—from National Oceanic 
and Atmospheric Administration data on 
bottom life (benthos) and phytoplankton, 
to annual Michigan Department of Natural 
Resources fish surveys. The researchers are 
beginning to process the data.

“Our main contribution will be to improve 
the value of the information collected,” 
says Adlerstein. “Maybe then we’ll have a 
chance of finding out what’s going on.”

And that’s something that more than a 
few people would like to know. Despite 
the many impacts on the bay—a 
designated Area of Concern influenced 
by industrial pollution, urban runoff, 
excessive nutrients and invasive species—
the MDNR reports that reproductive 
success of walleye and yellow perch in 
Saginaw Bay “was extraordinary” in 2003 
and represents a record high since 1971. 

Adlerstein says that a combination of 
factors may be at work. “Things happen 
fast in a freshwater environment,” she 
says. “It’s very hard to find one thing 
that controls everything—it’s usually a 
sequence of events.”

Analyzing the data is a step in the right 
direction: “You have to look at the data 
first to ask the interesting questions. 
The more you know, the more you want 
to know.”

In the meantime, her first impressions 
are already on canvas—vividly portrayed 
with a deep blue surrounded by white, 
orange then red. The image represents the 
dynamic ecology of the Great Lakes, says 
Adlerstein, “the inputs from the landscape 
to the lakes, the influence from outside 
to inside.”

For more information contact Sara 
Adlerstein at adlerste@umich.edu or  
(734) 764-4491.

An extensive system of coastal wetlands provides food and habitat for many species of fish in Saginaw Bay.
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Adlerstein’s trip across la Pelouse country in eastern 
Washington to participate in a women’s studies 
conference inspired the painting Pow WoW. She saw 
for the first time “the magic of Native American dance 
and music.”
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The abundance of newly hatched walleye 
and yellow perch in Saginaw Bay was 
again high, according to preliminary 
review of 2004 fall survey data by the 
Michigan Department of Natural Resources 
(MDNR) Fisheries Division. 

For walleye, 2004 constitutes the third 
strong year class in a row. The 2004 
yellow perch year class (this year’s young-
of-the-year) were again very abundant 
although not as great as last year, 
according to MDNR data.

Two main factors contribute to the 
successful reproduction of both walleye 
and yellow perch, collectively called 
percids, says MDNR biologist Dave Fielder, 
who coordinates the annual survey. One 
reason is ideal climactic conditions that 
favored egg hatch and survival of fry. 

“What favors good percid production is 
gradually warming water, not peaks and 
valleys in temperature,” says Fielder, who 
also notes that the presence or absence of 
big storms also plays a role. 

The second reason is a low abundance 
of alewife in 2003 and 2004, according 
to survey data. The low numbers mean 
less predation on newly hatched fish by 
alewife when they typically enter Saginaw 
Bay for spawning in the spring.

Surviving Winter
As the fish grow, however, they face other 
challenges. Of the record numbers of 
walleye and yellow perch that hatched 
in Saginaw Bay in 2003, only a fraction 
of the young fish survived the winter, 
according to 2004 data. Survey data 
indicates that walleye yearlings had 
“suffered considerable mortality,” while 
yellow perch yearlings were reduced by 
more than 90 percent. 

While some over-winter mortality was 
expected, the resulting 2003 walleye 
year class is still strong, says Fielder, and 
the overall trend toward greater percid 
production bodes well for the future of 
perch and walleye fisheries in the bay. 

Analysis of the 2004 survey data 
will continue, with an emphasis on 
understanding the factors limiting percid 
survival. The MDNR currently has a Walleye 
Recovery Plan in place for Saginaw Bay. 
The goal of the plan is to boost the 
walleye population to be more in line with 
historic numbers and achieve a predator-
prey balance. 

For more information contact  
Dave Fielder at fielderd@michigan.gov or 
(989) 356-3232.

Saginaw Bay Fish Survey
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Walleye
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Michigan Sea Grant
  is dedicated to the protection 

and sustainable use of Great 
Lakes and coastal resources. 
Michigan Sea Grant provides 

Great Lakes science-based infor-
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coastal regions around Michigan.
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