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As the Great Lakes fishing and boating 
season begins, thousands of Michigan 
residents will take to the water—whether 
trolling on the Great Lakes, enjoying a quiet 
paddle on an inland lake or cruising along 
Michigan’s scenic coasts. 

We’re lucky to enjoy Michigan’s vast 
freshwater resources, with more than 3,200 
miles of Great Lakes shoreline and 11,000 
inland lakes. But that good fortune also 
comes with an obligation.

Most of us, whether longtime boaters, 
coastal residents, or concerned citizens, 
have probably noticed a gradual change in 
the nature of our lakes. Boaters comment 
on increased water clarity (a result of zebra 
mussel filtering), while many waterfront 
property owners are working to control an 
abundance of nuisance aquatic plant growth. 
Anglers may have noticed that standard 
fishing tactics seem less effective, as fish 
behavior changes in response to food web 
and habitat disruptions.

What each of these has in common is a 
direct or suspected link to aquatic invasive 
species. The continued introduction of these 
invaders—through ballast water, aquarium 
releases, or inadvertent spread from inside 
and outside the basin—is one of the State’s 
most serious environmental issues. 

As of March 2007, scientists have 
documented 183 nonindigenous aquatic 
species inhabiting the Great Lakes. In 
addition to their ecological impacts, a 
handful of invasive plants and animals 
require ongoing control efforts that continue 
to impact Michigan’s economy.

Aquatic Invasive Species:  
The Next Generation 

While the problem of aquatic invasive species 
is not new, what is new is the quickened pace 
of invasions, the cumulative damage, and 
perhaps for the first time, our reaction. From 
our day-to-day interactions with Great Lakes 
constituencies, it’s clear that residents are 
concerned. And they should be. The recent 
introduction of the fish virus VHS has shown 
how a microscopic organism can have an 
immediate, widespread impact on many of 
our favorite fish species. Is it only a matter 
of time before a human pathogen arrives?

While action must be taken on federal and 
state levels to halt this continuous stream 
of invaders, the good news is that Michigan 
residents can take action throughout the 
summer. All of us play an important role 
in stopping the spread of AIS through the 
Great Lakes and through Michigan’s inland 
waterways by following some simple steps: 
Boaters and anglers can prevent the spread 
of AIS by removing weeds from trailers and 
motors, emptying bait on land not in the 
water, never transporting live fish from 
one water body to another, never releasing 
aquarium plants or animals, and watching  
for signs of new invaders. 

In Michigan, we’re lucky to have such 
abundant water resources. All of us,  
boaters and non-boaters alike, play a role  
in their protection.

upwellings
an upwelling occurs in a lake or ocean when strong, 
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from shore causing colder, nutrient-rich water to rise.
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To List or De-List: 
Stakeholders Debate  
AIS Criteria
Asian carp, snakehead, and the aquatic 
plant hydrilla are among more than 20 
animals and plants currently prohibited 
or restricted in the State of Michigan. 
Laws passed in 2005 established lists of 
restricted and prohibited species, rules 
of possession, penalties for intentional 
introduction and releases, and a permit 
program.

The new laws also established an 
Invasive Species Advisory Council. The 
Council is responsible for reviewing and 
recommending updates to the lists. To 
assist in this process, Michigan Sea  
Grant will host a public meeting about 
the draft listing and de-listing process on 
Monday, April 23, 1:30-4:30 p.m. in Parlor 
C of the MSU Union on Michigan State 
University’s campus. 

Aquatic Invasive Species Summit:  
Michigan’s Call to Action
A summit on aquatic invasive species will take place May 22-24, 2007 at the Park Place 
Hotel in Traverse City. Hosted by the Office of the Great Lakes, Michigan Department of 
Environmental Quality, the summit will provide an opportunity to discuss the economic and 
environmental challenges facing the State of Michigan in regard to AIS management efforts 
and gaps. The summit will allow stakeholders to collectively develop or refine strategies to 
identify and reduce the risk of AIS being introduced and spread into Michigan waters.

The public, resource managers, policy makers, researchers, environmental organizations  
and anyone interested in preventing further introductions of aquatic invasive species  
into Michigan and Great Lakes waters and minimizing the impacts of aquatic invaders 
is invited to attend. To register, see: www.michigan.gov/deqworkshops and click on 
“Upcoming Workshops.”

Contact: emily Finnell, (517) 241-7927, finnelle@michigan.gov

New Invader:  
Bloody Red Shrimp

The “bloody red shrimp,” hemimysis 
anomala, is a new aquatic invader first 
reported in the Great Lakes from samples 
collected in Muskegon, Michigan in 
November of 2006. It is a small shrimp-
like crustacean (order Mysidacea) native 
to the low-salinity margins of the Black 
Sea, the Azov Sea and the eastern 
Caspian Sea. It was likely brought into 
the Great Lakes via ballast tanks. 

The NOAA National Center for Research 
on Aquatic Invasive Species (NCRAIS) 
in Ann Arbor is coordinating a national 
rapid response to define the range, 
distribution, and impact of the bloody 
red shrimp in the Great Lakes. 

See: www.glerl.noaa.gov/hemimysis

Ballast Water Laws  
Take Effect

The Michigan Department of 
Environmental Quality issued the first  
10 ballast water control permits in 
February to an international shipping 
company in accordance with Michigan’s 
new ballast water control law. The law, 
which went into effect January 1, 2007, 
is designed to prevent the introduction 
of invasive species into the Great Lakes. 

A two-page fact sheet, produced by 
Michigan Sea Grant in cooperation with 
the Sea Grant Law Center, provides 
details on the legislation.

See: www.miseagrant.umich.edu/library/
library-ais.html

nOaa/GLerL

The meeting is intended for those who are 
or would be affected by the possession, 
use, sale or distribution of prohibited 
and restricted species, and anyone else 
interested in proposing that a species be 
listed or de-listed. 

The meeting is based on feedback gathered 
during a September 2006 stakeholder 
workshop sponsored by Michigan Sea 
Grant. Representatives of 50 governmental 
agencies, business/industry associations, 
conservation organizations and universities 
discussed and recommended elements that 
would ensure the listing and delisting 
process is scientifically sound, risk-based 
(not arbitrary), consistent, fair and protects 
Michigan’s environment and economy.  

Members of the Invasive Species Advisory 
Council used recommendations from the  
September stakeholder workshop to 
develop a draft process and information 
requirements for nominating a species. 

Contact: Carol swinehart, (517) 353-9723 
cys@msu.edu

Brenner Brenner Marsee nOaa/GLerL
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Michigan Sea Grant extension 
educators are working with 
aquaculture and baitfish industries 
in the Midwest to prevent the spread 
of VHS through AIS-HACCP. AIS-
HACCP is a self-inspection system for 
reducing the risk of spreading aquatic 
invasive species through aquaculture, 
hatchery, scientific, natural resource, 
and baitfish industries. The system 
is based on HACCP (Hazard Analysis 
and Critical Control Point) methods 
required for the seafood industry. 

Contact: ron Kinnunen 
kinnune1@msu.edu

“I’m concerned about the ones I can’t see,” 
says Whelan, a fish production manager 
for the Michigan Department of Natural 
Resources (MI DNR). “Organisms belonging 
to the microbial world are showing up at 
an increasing rate. These are the ones that 
create challenges.”

Among the organisms that have entered 
Michigan waters in the last seven years 
are koi virus (affecting carp and koi), 
largemouth bass virus, and the parasite 
heterosporis sp. (affecting yellow perch 
and walleye). In 2005, fisheries managers 
added another virulent pathogen—Viral 
Hemorrhagic Septicemia or VHS.

VHS is a viral fish disease affecting more 
than 40 species of marine and freshwater 
fish in North America. Most recently, VHS 
has been confirmed in 18 species of fish 
in the Great Lakes region. The virus, which 
causes hemorrhaging of a fish’s internal 
organs, has been responsible for several 
large-scale fish kills.

VHS is not a human pathogen. It is, 
however, an international reportable animal 
disease by the O.I.E. World Organization 
for Animal Health that requires notification 
of and action by USDA Animal and Plant 
Health Inspection Service (APHIS). The 
discovery of VHS in a number of Great  
Lakes fish species prompted USDA-APHIS  
to issue an order on October 14, 2006  
that temporarily halted the movement  
of 37 species of live fish in the Great  
Lakes states. 

The federal action had an immediate 
economic impact on the commercial fishing, 
baitfish, and aquaculture industries. An 
amended federal order issued by USDA-

Fish Disease Joins Growing List of 
Invasive Species in Great Lakes

Dr. JaMes WintOn, UsGs
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For fisheries biologist Gary Whelan, invasive species fall into two groups—
the ones you can see and the ones you can’t. The second group is the one 
that worries him.

APHIS on November 14, 2006 allowed 
movement of live fish following testing and 
certification that they were free of VHS. 

The MI DNR stresses that it is critical to 
make every attempt to slow the spread  
of VHS in Great Lakes and inland waters.  
In this respect, anglers and boaters play  
a pivotal role by cleaning boats and  
fishing gear when leaving a water body. 
(See sidebar on page 7.)

While the actions will help contain VHS,  
the virus is here to stay, says Whelan:  
“Like it or not, we’re going to be managing 
this virus forever.”

Quick Facts about VHS
Where has VHS been found?

In the Great Lakes region, VHS has been 
confirmed in fish collected from the St. 
Clair River, Lake St. Clair, Lake Erie, Niagara 
River, Lake Ontario (Bay of Quinte, Ontario 
and Rochester, NY areas), the St. Lawrence 
River, and most recently Lake Huron (near 
Cheboygan, Rogers City and Alpena).

What fish species in the Great 
Lakes are affected by VHS?

VHS has caused large fish kills in freshwater 
drum, muskellunge, round gobies, gizzard 
shad, and yellow perch from specific 
locations. VHS has also been confirmed in 
smaller mortality events in lake whitefish, 
walleye, smallmouth bass, black crappie, 
and bluegill.

A number of other species have been 
identified as carrying VHS although 
mortalities have not been seen in these 
species.  These include: Chinook salmon 
(Lake Huron); rock bass (Lake St. Clair); 
silver redhorse (Lake St. Clair); northern 
pike (Lake St. Clair); shorthead redhorse 
(Lake St. Clair); burbot (Lake Ontario) silver 
redhorse (Lake St. Clair); spottail shiners 
(Lake St. Clair), and emerald shiners  
(Lake Erie and the Niagara River). 

How does VHS affect fish? 

VHS Type IVb is most active in cold water 
(less than 15 degrees C), which is why 
mortalities are often seen in the spring. 
Fish exhibit hemorrhaging of the skin 
including large, red patches particularly on 
the sides and anterior portion of the head. 
However, the MI DNR notes that infected 
fish will sometimes exhibit very minor 
external hemorrhaging or no external signs.  
Internally, organs are often congested 
with multiple hemorrhages in the liver, 
spleen, and intestines. The cause of death 
is usually internal organ failure, particularly 
the kidneys, or the inability to manage 
chemical elements in their bodies. Sick fish 
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Though the outbreak is the first one in Lake 
Michigan in more than 20 years, it is one 
of many such episodes that have recently 
occurred in the Great Lakes, particularly in 
Lake Erie and Lake Ontario. Researchers, 
state and federal agencies and a variety of 
non-government organizations are tracking 
the occurrences of botulism in the Great 
Lakes and are investigating the possible 
causes behind these outbreaks. 

What is botulism?

Botulism is a neuromuscular disease caused 
by the bacterium Clostridium botulinum. 

There are several different types of 
botulism. Type C and type E are responsible 
for extensive waterfowl die-offs and some 
fish kills. Type E is more prevalent in the 
Great Lakes. Botulism in humans is usually 
caused by type A or B and results from 
consuming improperly home-canned foods.

In the Great Lakes, botulism spores  
(the resting stage of the bacteria) are 
abundant in anaerobic habitats, such as 
soils, and aquatic sediments of many lakes. 
When the correct environmental factors are 
present, the spores germinate and begin 
vegetative growth of the toxin-producing 
bacterial cells. 

The birds that died on Lake Michigan 
last November were poisoned by eating 
fish that carried the toxin. One theory is 

that infected fish, partially paralyzed by 
the toxin, became easy prey for flocks of 
migrating waterbirds. 

While botulism has been around for a 
long time, records of it did not appear 
on the Great Lakes until recently. Type C 
botulism was first identified in the Great 
Lakes in 1936 on Lake Michigan, and Type 
E botulism in the Great Lakes was first 
documented on Lake Michigan related to a 
1963 outbreak.

Since 1999, significant die-offs of birds 
and fish have occurred regularly in Lake 
Erie and Lake Ontario, with estimated avian 
mortalities due to type E botulism totaling 
about 61,630 from 1999 through 2006, 
according to data maintained by the USGS 

- National Wildlife Health Center. About 
52,140 avian deaths were attributed to 
Type E botulism from 2002 to 2006 on the 
Great Lakes, in addition to the nearly 3,000 
deaths reported from Sleeping Bear Dunes 
National Lakeshore.

Scientists believe that there are outbreaks 
of type E botulism only when a variety 
of particular ecological factors occur 
simultaneously, such as warmer water 
temperatures, anoxic (oxygen deprived) 
conditions, and nutrient-rich substrate,  
or areas with large amounts of decaying 
plant growth.

As average air and water temperatures 
have been rising on a global scale, warmer 
temperatures and anoxic conditions are 
occurring more frequently.  Once these 
factors lead to the production of the toxin 
in food material eaten by fish, the toxin 
can be passed up the food chain as birds 
consume the infected fish.

Avian Botulism Claims Waterbirds 
on Lake Michigan
Loons, ring-billed gulls, grebes, and red-breasted mergansers were among the 
2,985 waterbirds that died of type E botulism last November along the shores 
of northern Lake Michigan. The birds washed up on beaches along a 12-mile 
stretch of Sleeping Bear Dunes National Lakeshore.  

Botulism: Frequently Asked questions

Recently compiled information on avian botulism in the Great Lakes provides 
factual information in a question and answer format. Produced by the US EPA 
Great Lakes National Program Office with assistance from the Great Lakes Sea 
Grant Network, the information pulls together comprehensive data on the history 
and causes of avian botulism in the Great Lakes. Twenty-five questions and 
answers are provided in three main topic areas:  

1) What is botulism?  
2) Human and pet health; and  
3) What can I do to help?

See: www.miseagrant.umich.edu/habitat/avian-botulism-faq.html

COUrtesy Dan tristraM

BreeDerLanD COUrtesy Chris BaiLey
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COUrtesy LOUisiana sea Grant

In a presentation at the 2007 Great Lakes 
conference at Michigan State University, 
Eric Bacon of the MDEQ’s Water Bureau 
noted that hydrilla verticillata has been 
confirmed in Indiana’s Lake Manitou, less 
than an hour’s drive from Michigan. 

According to Bacon, the density of growth 
suggests that hydrilla has likely been there 
for a few years. In some places, its thick 
coverage along the lake bottom extends 
upward to within a few inches of the 
water’s surface. The dense monoculture 
appears to have suppressed other plant 
species in the same area.

Bacon and colleagues from the MDEQ 
visited the 700-acre lake in 2006 to 
examine hydrilla in natural conditions, gain 
experience in identification, and rehearse 
the agency’s response if the plant shows up 
in Michigan. Hydrilla is one of 11 aquatic 
invasive plant species listed as prohibited 
in Michigan. 

Hydrilla: The ‘Perfect Weed’

The so-called “perfect weed,” hydrilla 
has several adaptive qualities that allow 
it to out-compete populations of native 
species. It tolerates both standing and 
flowing water and can grow up to an inch 
per day. It can grow in low light conditions 
and absorbs carbon from the water more 
efficiently than other plants, allowing  
it to grow where other aquatic plants 
cannot, such as in deeper water and in 
turbid conditions.

The tubers and runners that grow from  
the plant’s roots can persist, in a viable 
state, in the lake bottom for several years. 
It can also reproduce through flowers, 
fragments, and turions (cone shaped 
growths) on its stalks.

Like other aquatic invasive plants, hydrilla 
spreads to new water bodies when 
fragments get tangled in boat motors and 
trailers. Waterfowl may also spread the 
plant by ingesting fragments and turions. 

To aid in early identification of hydrilla, 
Michigan Sea Grant asks that Michigan 
citizens watch for hydrilla in water bodies 
this summer. Sea Grant has spearheaded 

a Michigan “Hydrilla Hunt” since 2004 in 
collaboration with the Michigan Department 
of Environmental Quality Office of the Great 
Lakes. A Hydrilla Hunt card, shown above, 
offers photos and additional information 
about the plant.

“If residents think they’ve found hydrilla, 
we ask that they compare the plant with 
the image on the Sea Grant web site or 
the Hydrilla Hunt card,” says Michigan Sea 
Grant’s Carol Swinehart. The images provide 
illustrations to help distinguish hydrilla 
from the native aquatic plant elodea.

Contact: Carol swinehart 
cys@msu.edu

Michigan waterfront property owners spend an estimated $20 million annually 
to control aquatic invasive plants, primarily Eurasian watermilfoil and curly leaf 
pondweed. That cost could increase dramatically, according to the Michigan 
Department of Environmental Quality (MDEQ), if the invasive plant hydrilla 
finds its way into Michigan waters.
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Anglers and boaters can help prevent the spread of fish diseases and other aquatic 
invasive species by taking the following steps:

Quick facts about VHs
COntinUeD FrOM paGe 4

Role of Aquatic Invasive Species

Aquatic invasive species may be contributing 

to the environmental conditions that 

promote botulism outbreaks. Current 

hypotheses under study suggest that 

zebra and quagga mussel beds may create 

additional habitat for the bacterium that 

causes botulism. Many scientists believe that 

quagga mussels also have the potential for 

filtering the bacteria and passing it up the 

food chain when the quagga mussels are 

eaten by fish such as the round goby.

Invasive mussels may also be responsible 

for the increase in growth of the algae 

To Prevent the Spread of VHS

n  In order to kill the VHS virus, fully dry 
boats, trailers and other equipment  
(nets, lures, reels and line, etc) in the 
sun for four to six hours;

n  If you cannot sun-dry your equipment, 
a light bleach solution (1 cup bleach 
to 10 gallons water) will disinfect your 
equipment;

n  Do not move fish or fish parts from one 
body of water to another;

n  Report unusual numbers of dead or dying 
fish to MI DNR Fisheries Division Offices: 
(517) 373-1280 or (517) 373-0908

 

To Prevent Spreading Other  
Invasive Species

n  Remove any visible mud, plants,  
fish or animals before transporting 
recreational equipment.

n  Drain water from equipment (boat,  
motor, trailer, live wells), before 
transporting. (See additional precautions 
to take related to VHS left.)

n  Clean and dry anything that comes  
into contact with water (equipment, 
clothing, dogs, etc.)

n  Never release plants, fish or animals 
 into a body of water unless they came 
out of that body of water.

n  Educate other anglers and boaters about 
the measures they can take to prevent 
the spread of fish disease and other 
aquatic nuisance species.

will often appear listless, swim in circles, or hang just below the surface, according  
to MI DNR staff observations. Fish that survive infection can be carriers of the virus 
throughout their lives. VHS is transmitted by urine, feces, and reproductive fluids. 

See: www.miseagrant.umich.edu/library/library-ais
Source: viral hemorrhagic septicemia (vhs) in the Great Lakes. 2007. Michigan Sea Grant.

help stop the spreAd oF Ais

Clean Boats, Clean 
Waters Training 
Sessions Scheduled
More than 200 boaters learned more 
about preventing the spread of aquatic 
invasive species during the pilot program 
Clean Boats, Clean Waters conducted in 
several Michigan lake communities during 
the 2006 boating season. 

After being trained, volunteers stationed 
at launch sites provided boaters with 
information about aquatic invasive 
species and materials that describe a few 
simple steps they can take to make sure 
their watercraft is AIS-free.  

Residents interested in volunteering 
for the 2007 Clean Boats, Clean Waters 
program are invited to attend one of 
several training workshops scheduled 
around the state: 

n  April 16 – 6:30-9:30 p.m. Macomb 
County MSU Extension – Clinton Twp.

n  April 18 – 6:30-9:30 p.m. Kellogg 
Biological Station – Hickory Corners

n  April 20 – 9 a.m.-Noon Boyne City Hall 
– Boyne City

n  April 20 – 1:30-4:30 p.m. – Boyne 
Mountain Resort – Boyne City (Michigan 
Lake and Stream Associations Annual 
Conference participants)

Materials Fee:  $35

For more information about Clean 
Boats, Clean Waters and the watercraft 
checkpoints, visit www.miseagrant.umich.
edu/cbcw

Cladophora (which is also potentially tied 

to botulism outbreaks), since the mussel’s 

filtration of the water makes it clearer, 

therefore prompting increased algal growth. 

This increase in algal growth and the 

subsequent decay of the algae can increase 

the oxygen demand in the ecosystem 

leading to possible anaerobic conditions 

necessary for botulism toxin production. 

“It seems like a number of factors came 

together last fall in this pristine stretch of 

the National Lakeshore as these migrating 

waterfowl were passing through,” says 

Mark Breederland, Northwest District Sea 

Grant Educator based in Traverse City. “The 

combination of a changed food web due 
to invasives along with certain weather 
conditions may have added together, 
setting up this loss. Researchers will be 
watching more closely for possible type E 
losses in 2007.” 

Source: Botulism in the Great Lakes – Frequently 

asked Questions, edited by Chiara Zuccarino-Crowe. 

U.S. EPA Great Lakes National Program Office. 2007.

aVian botulism
COntinUeD FrOM paGe 5
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