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Sleeping Bear Dunes National Lakesha@@init of the National Pl System
preserves the natl beauty and biodiversity ofdfthwestrn Michiganin an

area of approximately1,000 acrethat includes North and South Manitou

Islands The National Lakeshorencompasses a wide variety of ecological areas
including Lake Michigan, shorelines and beaches, coastal dunes, perched dunes,
inland lakes and streams, forests, and meadows of theesponsibilitieof

the National ParlSystemis to preserve ang@rotect these natural arcfas

generations to come

The intent of this booklet is to provideshorthistory of the development of the
ecosystems in Sleeping Bear Dunes Natitadéleshore antb describesome of
the impacts that people have had on them. Youlealin abousome of the
unintended consequences of our development as a natiosgauedofthe
specific environmental threats to the ecosystems in the National Lakeshore
today As you read, think about how your acti@ftectthis beautiful place

History i Great Lakes Region

During themost recenice age, continentall@ciersspread southward from
Canada andepeatedlycovered this areander massive sheets of igg to a mile
thick. The glaciergarved out the Great Lakaad smaller inland lake$hey
alsodepositedgravel and sanfbrming the hilly terrain you see todaphe last
glacier retreated about 10,000 years ago and since thabtineenatural
procesessuch as erosion and depositiarved the landand the native plant
ard animal populationsvolved togethedevelopng into balanced ecosystems.

About 3,000 years ago, Native Americdived here butdue totheir small
populationand lowimpact lifestyle theydid not altetthe balanced natural
environment. \éry little development occurred until Europeans started coming
in greater numberfin the mid1800s.

When the Erie Canal opene
in 1825, the Great Lakes
became one of the pnary
transportation corridors
from the east coast to
Chicagoenablingthe
industrial revolution to push
into the midsection of the
United States. As the cities
of the Midwest began to
grow and prosper, the
Great Lakes shipping industexpandedapidly. Demand for lumber to build
the cities resulted in the massive expansion ofaggingindustry in Michigan
and Wisconsin.
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This commerciakxploitation of the forestdramatically changed theatural
ecosystenior the first time since the glaciers. While the cutting of trees had
obvious negative effects, there were also unintended conseqsebessoil
erosion that degraded the soil and washed silt and nutrients into the strehms
lakes This deforestatiorperiodlasted untilmost ofthe trees were gone.

The first settlement in what is now Sleeping Bear Dunes National Lakeshore
wasestablishedn South Manitou Island in the miB30s. The purpose of the
settlement was to provide cordwotmdfuel the steamships that traveled between
the Erie Canal and the Chigo area. In about 10 years, most ofttkesaround

the dockweregone, but the demand foordwoodcontinued to grow. By the

1870s most of thereeson the islandsvereremovedi clear cuti leaving

nothing but brush and stumps. Tlbggingcompanies moved to the mainland in

the 1850sBy 1910 most of the forests were cut throughout Michi¢sarge,

majestic trees hundreds of years old were sawn into boards and taken by ship or
rail to build our cities leaving ravaged larstape behind.

o

Logging Sled and Crew o Clearcut Forest

The widespreatbgging of the forestsesulted irlittle remainingground cover
to prevent soil erosion. This deetthe soils of theinutrients andaused a
buildup of nutrients in Lake Michigan and the inland lakes. ifbeeased
nutrient contenof the lakegesulted in moralgae causingpwer oxygen levels
in the lakes, and reduced populations of aquatic spetsethie logging ended,
the lake began to become cleaner bectheséorests were recovering resulting
in lesssoil erosion.

Of coursesome ofthe cleared land could now be used for farming. As the farms
were established, ¢hfarmers quickly realized th#teycould boost productivity

by addingmanure and (eventualfertilizer). Some of the fertilizer eventually
foundits way into the streams and rivers and finally imland lakes andlake
Michigan, again adding to thrutrient contenin the lake.

As agricultural practices developed, otlegvironmental problems arodgy the
195® sestipideshad beerdeveloped to be sprayed on fields amdhardso
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control weeds and insects. These chemicals also found their way into the water
andthe food chain. DDTPCBs, heavy metaland other toxic materials were
eventually bannedr regulatedand the ecosystem slowly recovesaghin

As more people moved intothdssr ea i n the early 190006
animals and crops from other parts of the woAdvide variety of nomative

plants, insects, and animalgre introduced some intentionally as crops or

garden plants and some accidentally as impurities or hitchhiking on animals or
in building materialsMany of thesentroduced specidsave no predat in this
ecosystenecause they did not @volve with native species. As a result, they
maytakeover, displacing native species

As the population of the Midwestern United States grew, there was increasing
demand to move cargo from the east coasttandpe into the Midwest. Cats

were developed in the mitBOO0sto allow ships to navigate the St. Lawrence
River into the Great Lakes. Narative aquatic species (fish, mussels, lampreys,
etc.) began to show up in the Great Lakes. Often these species peztlators

in the Great Lakesso they flourished often to the detriment of the native
species. A good example of this is the Sea Lamprey, which nearly decimated the
commercial fishing industry in the Great Lakes. With the opening of the St.
LawrenceSeaway in 1959 th problem grew exponentially. Todaypst of

these invasive species enter the Great Lakes in the ballast water of the ocean
going cargo ships. Zebra Mussels, Quagga MusselRound Gobi 6s,
Fleas are just a few examplesiaf/asive species that have entered the Great
Lakes this way and have taken over their new habitat.

By t he e arowtlyofthexifiehéasthe Gigat Lakebad other impacts

on the environment. Phosphate detergemtskedwell for cleaning clothesrad

as industrial cleansers, but phosphatdssa fertilizer and when the water from
awashing machine discharged, the phosphate found its way through sewers and
septic systems into thgroundvater, dramatically inceasing the nutrient level in
therivers, inland lakes and Great Lakesusing an increase in algae and

decrease in oxygen content requifedaquatic species 0 i b rBgthd h e 0
mid-1 9 0 Mhdustrial chemicals found their way into the rivers and lakes too
because of poor industrial contral¥ater pollutionbecameso bad thatish and

other aquatic lifaverebeing poisoned, promptingpngressand state legislatures

to pasdaws limiting the amount of industrial pollutants and phosphates that
could be discharged into the water. The Clean Water Act of 1972 set goals for
waterquality and established ttetandards managdyy the Environmental

Protection Agency (EPA3nd implenented by the states. THiegan a process

that would result in dramaticaliynprovedwaterquality. The Clean Water Act

has been amended several times to respond to new threats to our nations waters.

We will now look at the environmental threats in selefdahe ecosystems
within the boundaries of Sleeping Bear Dunes National Lakeshore.
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Lake Michigan

The boundary of Sleeping Bear Dunes National Lakeshore extends %2 mile into
Lake Michigan, so the environmental threats to the lakalamncluded here.

The balance of aquatic life in Lake Michigan was establisheohgthe 10,000
years since the last glacier (Wisconsin Glacier) receded.

Overfishing

When European settlers came to the Great Lakes, they quickly estahlished
commercial fishingndustrydue to the abundance of high quality fi3tme catch
increased about 20% every year between 1820 and Bg88e end of that
period thefish population wa®ecomingdepleted in the Great Lakes due to
overfishing and destruction of spawning grouridsw fishing technologies
increased efficiency from 1910 through 1988st annual catches haweclined
since then due to oviishing. The larger, highvalue fish have been replaced by
smaller, lowvalue fish.

By 1960 the commerciaishery in the Great Lakesgas near collaps&he once
common lake sturgeon is rare today due to overfisiideglining stocks of lake
trout and other native speciegrethe result of overfishing and a noative
predatori the sea lamprey. The lake trout was phienarytop pred#or in the

food chain, so as its population declined, the population of alewife (another non
nativefish discussed latg¢lincreased dramatically. During the 1960s through the
1980s, miles of Lake Michigan shorelinereoften littered with rotting,

stinking alewife carcasses.

To counter the alewife problervichigan intentionally introduced two nen

native species into Lake Michigan: Coho (1966) and Chinook (1967) salmon.
These have now become an economically important recreational festekithe
alewife population has been reducPBdrt of this reduction ialsodue to the
unintentionaintroduction of the round goby (see belows you can see, nen
native species do not always enter an ecosystem accidentally. Sometimes they
are introducd intentionally as a solution to other problems. The consequences
of introducing a nomative species are complex and not completely understood
for years after the introduction.

Invasion by Non-Native Species

History has taught us that once introduced thie Great Lakes ecosystem, non
native invasive species are very difficudftenimpossible) to eradicate and very
expensive to manage. By 2008, the number ofmative aquatic species known
to have been introduced into the Great Lakes reached 18@winitger is
probably much higher because of microscopic or inconspicuous species that
have likely gone undetected. Noative species find their way into the Great
Lakes through a number of means, but the most prolific pathaspeen
through ballast watesf oceangoing cargo ships that enter the Great Lakes
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through the St. Lawrence Seawandamptytheir ballast water into the lakes. If

the ballast water is not treated, the organisms that were picked up with the water
will be released into the Great Lak&egulations are in place now to réagu
monitoring andreatment of ballast water.

Some of these nenative species become hazardous to the ecosystem.
Generally, a natural balance betweempecges and its predators andypre
develops over many yean$ co-evolving togetherWhen a species is moved

from its balanced native ecosystem and introduced to a new ecosystem it may
find that the new environment suits it very well especially if it has no predators
disease organismand plenty of food in the new system. In this case, its
population can grow rapidly and cause an imbalance inghgecosystem,
resulting in dramatically reduced populatidneven extinction$ of the native
species. When this happens, we call the thioed species axotic (or non-

native) invasive species

Of course, this works in both directions. Some of our native species when
introduced intaecosystems inther parts of the worldill become an invasive
specieghere.So controlling the transpoof species from one ecosystem to
another is very important. This is true whether we are talking about aquatic
land-based ecosystems.

Sea Lamprey(Petromyzon marinu

As already mentioned, sea lamprey is a predato
that Kills or scars large, commerciaimportant
fish. The lamprey uses its suction elile mouth

to attach itself to the skin of a fish and rasps aw:
tissue with its sharp probing tongue and teeth.
Secretions in the lamprey's mouth prevent the
victim's blood from clottingand vctims typically
die from excessive blood loss or infecti@ach
lamprey can kill over 40 pounds of fish througho
its life.

Sea lamprey first came into the Lake Ontario fro
the Atlantic coast through the Erie Canal. When
the Welland Canal was built for commal
shipping to navigate around Niagara Falls, the
naturalbarrierto lamprey migrationvas removed
and the lamprey moved into the Great Lakes. Tt
first sea lamprey wadetected in the Great Lakes
around 1920 and theiopulation has dramatically expanded since resulting in a
largereduction in whitefish and lake trout populations.

Sea Lamprey and mirror



Two lamprey attached to fish Lamprey mouth
Today an extensive management program is run by tBeFish and Wildlife
Service and th&reat Lakes Fish Commission. They survey lamprey
populations, tragdultlamprey and larvae, anteat streams where the lamprey
spawn with lampricidesvhich are designed to kill only the lamprey and not
affect other species in the ecosyst&@unntinued igilance is required toontrol
the lamprey population. The program lmeen very successfukducing the
lamprey population by 90% since the program began.

Alewife (Alosa pseudohareng)s

The alewife is a species of herring native to the Atlantic Oddke.the sea
lamprey, it came into Lakes Huron and Michigarotigh the Wellandanal.

After sea lampreys eliminated most of Lake Michigan's large predator fish, the
alewife populationexploded throughout Lake Michigan. These small silvery fish
averageabout 6 inches in length and weigh about 4 ounces. During the early
summer, these small fish spawn in harbors and steare waters, disappearing

by late fall to feed off the bottom in the central depths of the lake. They migrate
shoreward again in mitflarch and April, completing the yearly cycle.

Alewives swim in dense schools an
have been the major prey of the La
Michigan's trout and salmon. At the
same time alewives have exerted
overwhelming pressures on lake
herring,whitefish, chubs, and perch
species that compete with alewives for the plankton and other small aquatic
organisms that make up the diet of these fl$te unintentional introduction of
the round goby has provided a competitor for their food and resulted in a
significantdecrease in the alewife population.




Zebra Mussel Dreissena polymorpha

Quagga MusselDreissena rostriformi$

These small bivalve mollusks are related and both come from the Black,
Caspian, and Azov Seas. They were first introduced in 1990 and within 10 years
had invaded all the Great Lakes. Once in the Great Lakes, they moved to inland
lakes byattaching to the tils or motors of boatsr larvae floating in water in

the bottom of boator kayals. They may also be ibait containers that moved

from lake to lake without proper cleaninthe mussels go through a life cycle

that includes a microscopic larva stagemall enough to be invisible to the

naked eye. It is in this stage that it sgigay being moved by currents, boats or
containers to other | ocations. There
the expansion of these mussels once they make their teagrirecosystem. The
best control mechanism to keep them duntand lakes is to folloWlDNRE
regulations which require lats, bait containers, live wells and equipment to be
washedwith hot water (over 130 F)r dried for at least 3 days befamving

the boat or equipmeritom onelake or streanto another

Both species of mussate extremely prolificEachindividual mussel can filter

up to a gallon of watgper day removing even very small (micron size) particles
of food for native specie§hemussels live in colonies. Thelara mussels

attach to solid surfasgrocks, metal, etc.) but the@gga mussels can colonize
soft surfaces (wood, sand, etc.). Thegnies can grow up to 3 feet thick.
Divershave photographed coatings of mussels on almost every shipwreck and
historic artifact in Lake MichigariThe mussels also coat baagsgines, and

other equipmenand everplug industrial water inlet pipege careful when you
walk on the beach because the sharp shell of the mussel can slice your feet.

The effect of the mussels is obvious today. Lake Michigaerigclear

compared to historiconditions This seems like it would be a good thing, but it
meanstat the mussels are removing they particles that provide food for the
small organisms in the aquatic food ¢hai

The water clarity allowsnorelight to penetrate deeper into the lake, providing a
larger productivénabitat for native algasuch aCladophora The mussels
fertilize theCladophorawith ther waste products (pseudofecésdngto a
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shift in the phosphorus balance in Lake Michigjazausing a neashore

increase and offhore deficitThere are now huge beds of the algae in various
parts of Lake Michigan. Examples of these areas in Sleeping Bear Dunes
include an area west of the outlet of the PIRiteer and an area southwest of
South Manitou Island

The algae do not pose a risk tanian
health, but bacteria may develop in the
algae bloom and cause a risk to humans
and aquatic life. The algae blooms attrac
gulls which deposit fecal matter adding
nutrients, supporting even more algae
growth. Storms churn up the algae and
bring it up b the surface. Once on the
surface, wind direction determines where i :
the algae will wash up on the beach. Cladophora algae washing up on the bez

A thick soup of algae will be present in the water along the beach and the wave
action will deposit thick mats of it onto tls&ore It can become buried by sand
and stepping on the apparently clean sand results in your foot sinking into the
foul-smellingrotting algae mat.

Botulism Type E Toxin i Waterfowl Deaths

Thelarge algae beds are also implicated in an altered food cycle that may be
responsible for the death of thousands of waterfowl each lye2006 and

2007, Sleeping Bear Dunes National Lakeshexperienced several thousand
waterfowl dying and washing up @ur Lake MichiganbeachesSeveral

agencies and organizations have been studying the problem.

The current hypothesis is thi filtering ability of the large number of zebra
and quagga mussels in Lake Michigan has resulted in clearer water making it
possible for large algae beds to grdwealgae brealkff due to underwater
currents anéredeposited in low areas of the laied, where it decays and
becomes anaerobprovidingthe perfect habitat famaturally occurringotulism
bacteriato flourish.

The botulisntype E toxinis absorbedy the zebra anduggga mussel3.he
toxindoesndt affect t he themand whersthehard acc
eaten ly small fish like the roundapy (see beloy the fish flounder and die.
Waterfowl find the floundering fish to be easy prey, so they eat the fish and
accumulate the toxin in their bodies. The toxin affects their nervous system and
they find it hard to fly, swim, walk, and eventually they eitheveh or

suffocate. Many of the birds eventually end up on the beZmécies affected
includepiping plover,loons,eaglesgrebes, gulls, cormoranisnd avariety of
ducks.Volunteersmonitorbeachesvithin Sleeping Bear Dunes National
Lakeshordn the summer and falto document the dead birdsry them,and
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collect samples for analysis to confirm the cause of death as botyfisia
toxin. The studyo identify potential causes apdtentialtreatmentss ongoing

Round Goby (Neogobius melanstomis

The round goby isasmall{# 0 6 | o n glWelling dish.tlt emered the

Great Lakes around 1990 in the ballast water of ogeéimg ships from the

Black and Caspian Seas. Because they are so aggressive, eat so much, and
spawn prolifically, they are becang the dominant small fish species in the
Great Lakes, resulting in reduced populations of alewanesother small fish
They also eat the eggs of other fish species, which will have an effdudsm

fish populations.

On the positive side, ¢hgobies have
become food for some of the larger
fish in the lake including perch and
walleye.Theyalso eat Zebra and
Quagga masels Theyseem to be
part of the food cycle that results in
waterfowl dieoff due to botulism
poisoning. After summer storms
dead gobiesan ofterbe seen washed
up on the beaches.

Round Goby
Ruffe (Gymnocephaluscernuys
The Eurasian ruffe came to Lake Superior in the ballast water of an-go&®n
freighter in 1985. It has since spread to Lsliéchigan and Huron. It is a small
(460 |1 ong) aggressive fish, which | ac
feeds on a variety of food including whitefish eggs. The spiny dorsal fins of the
ruffe discourage predation by other fish. It is a reati¥ perch and spends its
days in deep water and feeds in the shallows at night. Rapid population growth
makes it a competitor with native fish. In Lake Supeilitgrmain competitor,
yellow perchexperienced a 75%opulationdeclinebecause of the ruffe

" Eurasian Ruffe Side View Ruffe in the Hand
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Spiny Water Flea(Bythotrephes cederstroemi
These tinyplanktonic crustacearsntered the Great
Lakes in ballast water in 1982. They are native to
Britain and the Bering Sea. While they are very sma
they eat large volumes of zooplankton and reproduc
rapidly (less than 2 weeks in summer) and compete
with small fish for food. Sice the zooplankton is the
base of the aquatic food wehjs competitioris a
serious problem. They can be eaten by small fish, bi
the spiny tail makes them undesirable and difficult fc o

small fish to swallow. Clump of spiny water fleas

Another behavior they use to avoid predators
a vertical daily migration. The females dive
deeper in the water during daylight hours wh
there is less visibility for the predators to see
the fleas. During the evenintheyreturn to the
surface where the water is warmer and there
more food.Thespiny water flea currently
Enlargedphoto of a spiny water flea inhabits Platte Lake.

Asian Carp

There aresevenspecies of nomative carp grouped under the category of Asian
Carp:bighead, blackgrasssilver common, goldfish, and crucian cafphe
biggest threatto the Great Lakearethe bighead and silver carp whiahe now

in the Des PlainRiverin Illinois and may find their way into Lake Michigan

Thebighead carp(Hypophthalmichthys nobili}is a
deep bodied fish that grows up to 100 pounds and -
feet long. They feed mostly on zooplankton using g
rakersthat strain plankton from the water, but they
also eat some algae and insects. They have no true
stomach so they must feed continuously, consumin
about 20% of their body weight per day.

Bighead carp were first introduced into the U.S. in t
early 1970410 clean holding pieds in aquaculture
production. After escaping the ponds due to floodin
they have now been found in the water of 23 states
Major watersheds in which they are prevalent inclu
the Mississippi, Missouri, Ohio, and Tennessee rive
Of particular concern are the Chicago Waterway an
Calumet River systems ifinois and Indiana that are
diredly connected to Lake Michigaand may provide
a pathway fothecarp to become established in Laki
Michiganand associated river systems
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Silver carp (Hypophthalmichthys molitriy is a deep bodied fish similar to the
bighead carp but smaller. They grow up to lengths of 3 feet and can weigh up
to 60 poundsSilver carparevery efficient filter feeders, as they possess
specialized gill rakerthat are fusethto spongedike porous plates. They feed
primarily on phytoplankton, but will also consumeoplankton, invertebrates,
detritus, and bacteria. Silver cdile the bighead carfack a true stomach,
requiring thento feed continuously. Sier carp are a vergctive, schooling
speciesare knownfor their habit of leaping out of the water when disturbed.

‘Silver Carp jumping behind a speed boat

These large fish can injure boaters.

Silver carp were introduced into theS.in the earlyl970s in aquaculture
production. They are mofound in at least 11 states. Like the Bighead céugy t
are found irthe Chicago Watevay and Calumet River systems.

If any of the Asian carp species were to establish breeding populations in Lake
Michigan,theyhave the potential to disrupt the base of the food web in the lake
and associated rivers and stredmsemoving a significant portion of the
plankton, algae, mussels, etc. The most likely source of introduction would be
through the Chicag8hip Canabhnd Calumet River. Silver carp DN#as been
detectechear the mouth of the Calumet Ril@¥yond the electric barriers
constructed to keep the carp out of Lake Michigan

The Army Corps of Engineers is moving aggressively to prevent Asian carp
from estabibhing a sustainable population in the Great Lakes. They are leading
a congressionally authorized study called the Great Lakes and Mississippi River
Interbasin Study (GLMRIS) which is a collaboration of federal, state, and local
partners. The study coveltse entire basin of 1,500 miles of hydrologically
complex topography and deals with dozens of different kinds of aquatic invasive
speciesA series of three highly effective electric barrier systems have been put
in place along with a t&ile barrier thaprevents fish bypass during flooding.

This study will not be completed for several years.
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Wetlandsi Inter -dune Wetland, Marshes, Streams, Lakes

Phragmites Phragmites australiy

This tall perennial wetland grass is an invasive-native species frorgurope

that crowd out native grasses and can credfiee dangerPhragmitesobscures
views for landowners and can mdkeaches unusable. It was brought to the U.S.
as an ornamental landscaping grass and escaped into the wild. The grasses are
very large growing up to 19 feet tall. They create colonies through seeds and
clones from rhizomes. The colonies are very difficult to remove. Several
approaches have been used to control
swiping the plants with herbicidenaed gloves to bundling stems like corn

shocks and spraying the bundle with herbicide. One of the most effective
methods is to cut the stem and fill the hollow center with herbicide. This method
is tedious but is highly effective and causes very littleatefbl damage to

native plants.

Purple Loosestrife (Lythrum salicaria)

This wildflower with the showy purple
flower cluster was first introduced into the
U.S. in the 1800s as an ornamental flower
flourishes in wet areas near streams,
marshes, pondand lakeshores. It has no
natural predators and growvsthick clusters
crowding out native plants like cattails anc
bulrush. One plant can produce two milliol
seeds per year.

R RS o]
uI Losstrifeﬂower
The National Lakeshore has a program to elimipatple loosestrife colonies

by pullingthe plants out by the roots.W¢n the colonies are very lartieey

control byusinganaquatic approved glyphoséterbicide The seed head is cut
and the herbicide is appliedalwtheh a
stem. By not spraying, adjacent native plants are not afféBited.ontrol

methods using two types of insects have also been used with good results.

Zebra and Quagga Mussels

Zebra mussels are currently found in sevefaheinland lakesn Sleeping Bear
Dunes National Lakeshomecluding Bass (Benzie co.), Otter, Loon, Big and
Little Glen and Mrth Bar. Asmentionecearlier, these mussels are not native to
this region ad when introduced into one of oimandlakes or streamshey

will flourish. Boaters and kayakers may not realize that theyravertently
transport Zebra or Quagga mussel larvae in water sloshing in the bottom of their
boats when the boat is moved from an infested body of water like Lake
Michigan to an unexposed imd lake. The larvae are very small and undetected
by the human eye. It is often difficult to removethk water from inside a

kayak, andfithat water is transported to an uninfected lake it could be the
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source of introduction! Also, equipment that has thoroughlycleaned and
dried can transport the larvaeny&hing (including clothing) that is in contact
with an infected body of water can provide a means of transportation.

Recreational Impacts

One of the responsibilities of the National Park Seridde preserveur natural
environment so wéand future generatiopsan experience the beawtyd

integrity of the ecosysteln special areas like Sleeping Bear Dunes National
Lakeshore. By making the natural environment accessible to more people, there
is a risk that the increased use will resulainegativeenvironmental impact.

This is true especially on our rivers. The Platte and Crystal Rivers provide a
beautiful, relaxing and fun experience in nature for the thousands of visitors who
canoe, kayalgr tube these rivers.

Theincreasediver traffic is causing
erosion of the river bed, especially
where tubes are being used. People
riding tubes have a tendency to use
their feet to propel themselves aroun
the river. This can cause a disruption
of thespawning habitat for some fish
and other aquatic species. River
activity can also cause river bank
erosion and trash accumulation.

The Friends of Sleeping Bear Dunes has an Adopliver program where
volunteers kayak or canoe the river picking up trash along our rivers.

. g 1.3;;‘_‘[,‘_!.%‘. } =
Thousands of people enjoy floating the Platte

Mute Swans

These large white birds with orange beaks and graceful necks are not native to
North America, but were brought here from Europe. Their population has been
growing rapidly in Michigan from about 5,400 in 2000 to 15,000 in 2010.

Mute swans are fierce contgiers to native waterfowl and have supplanted

many species on breeding habitat throughout the state. They are also voracious
feeders, which results in disturbance and destruction of submerged aquatic
vegetatiori a valuable food source for native waterf@md other wetland

species. The native species that have been negatively affected include common
loon, native trumpeter swans, several duck species, and Canada geese.

As mute swan populations grow, the number of reported conflicts with humans
(attacks orhumans in boats or on shore) has also increased. Michigan has
implemented management efforts to reduce mute swan populations over time to
reduce the impact of this invasive species. These efforts include reducing
reproductive capacity through nest and dggtruction as well as directly

removing birds where they pose a threat to resources or humans.
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Dunes

There are several types of dunes in Sleeping Bear Dunes National Lakeshore.
The dunes that devel op | usdurbedaitenalnd
have interdunal swales or wetlands that develop between dunes. The dunes that
devel op high on top of the moraine b
the sand is fAperchedd on top of the
melting glacies.

Baby 6s (Bypsemitapaniculata

You may recognize Babyés Breath as t
arrangementsviany seed distribution companies will send complimentary
packets of Babyds Br eTaisihvasyvepkd escapend t h
from ornamental plantings and has taken over areas ofifores and perched

dunes. It is starting to take over roadsides and open fields within théoBark

The plant has a deep tap root which can be over 6 feet deep.-Ktabiizes

the dunes and impaatsitive plants like dune graasd the federally threatened
Pitcherods thistle that rely on movin;
have developedn Sleeping Bear plateanear the Dune Climb, on the

Cottonwood Trdj and on the coastal dunes in southern areas of the park.

Baby 6 s stabilizesadtinkes Bab y 0 Breath erad.i
Sleeping Bear Dunes National Lakeshore has initiated a joint project with The
Nature Conservancy to remove this invasive plant and restore the native dune
ecosystem. A total of 1375 acres of dunes at Sleeping Bear Dunes are infested
wi t h baby &gprograméendnlin.200T. By 2010, over 500 aoaels

been treated. The removal is conducted by digging down below ground level
and cutting the plant at the tap root just below the caudex (underground base of
the stem). The areas that have been treatedbevétudied in the coming years to
determine effectiveness of the treatmenttiRatments will be necessary to

keep this species at a manageable level.
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Lyme Grass (Leymus arenarius)

This perennial grass grows&feet high and is blugreen in colorThe flowers

are dense blugreen spikes in early summer and turn beige in late summer and
fall. Lyme grass is native to Europe and Asia. It spreads through rhizomes but
also reproduces by seeds. It prefers wedlined sandy soil in full sun, and it can
quickly become invasive on dunes replacing our native dune grass and causing
stabilization to our naturally shifting sand dunes. Because it spreads from
rhizomes, mechanical removal is not effective. Geadactive herbicides are
required for control.

Spotted Knapweed Centaurea maculosp

Spotted knapweed was introduced from Eastern Europe into North America in
the early 1900s as a contaminant in crop s€bd.plant grows well in poor,

sandy soils and dunes. It can grow #4 et tall and has a purpl@¥er. In

August, when the plants flower, fields look like they have a pink or purple haze.
Seeds are viable in the soil for several yeghe plants are allelopatfiithey

exude a toxin into the soil which is toxic to other plants. Knapweed crowds out
nai ve plants in dunes |like dune grass
crowds out native grasses and wildflowers.

Control mechanisms are limited. Frequer
mowing or cutting can keep the plants
from going to seed, but when the plants ¢
cut, they ofterproduce flowers close to th
ground. Prescribed burns have been use
control the knapweed and the heat of the
fire destroys some of the sesszh the
ground. Pulling the plants is not very
effective and gloves should be worn to
keep the toxin from thek.

Spotted Knapweed Flower

One control method in farm areas is to pasture sheep and goats in fields infested
with knapweedThey eat the knapweed plants and flowers, which provides
moderately good forage for the animals. Grazing prevents the flamts

producing seeds.

Meadows and Fields

Manyofourbr m f i el d swolkedforey@atsandhbve poor, sandy

soil. Invasive species likepotted knapweedan takeover, crowding out the

native grasses and planthese fields turn a pink or purple hazy color in August
when the knapweed is in bloo@pen feldsand meadows offer habitat for

many meadow birds, btields whereknapweedhas taken ovedo not provide
good nating habitat fothesebirds.We would liketo return these areas to a mix
of native meadow plants that would provide better habitat for the birds.

17



Leafy Spurge(Euphorbia esulg

This invasive plant was introduced into tt
U.S. in the early 1800s as a seed
contaminant from Eurasia. It grows in
colonies and reproduces by seeds that h
a high germination rate. Seeds are viable
the ground for at least 7 years. It also
spreadsrbm the root which is extensive
Plants are typically-3 feet tall and are
topped with pale yellovgreen bracts.

Leafy Surge yellovgreen flower
Leafy Spurge isound along roadsides and in field$e plantcontains a milky
white toxinwhich is poisonous toattle. Italso produces chemicalghich
interfere with the growth of othgilants in the area. It can takeer whole fields
and many chemical applicationsherbicidereturn poor results. Once
established this plants is extremely difficult to get rid of.

Autumn Olive (Elaeagnus umbellate

This fast growing thorny shrub or small tree was imported from &siand

1830for ornamental uses, erosion control, and to provide bird habitat and food.
It has beautiful, abundant, fragrant white flowerspningand red berries in
August. The birds love theutrientpoorberries and spread the seeds efficiently
so tha fields are rapidly covered with a thicket of thorny bushes. The shrub
fixes nitrogen in the soil and can flourish in poor, sandy Ewien though this
shrub has somgerceivedoositive attributes, it is considered aggressive,
invasiveplant. This thony shrub will rapidly take over meadow land and make

it unsuitable for grasses and meadow biRIsds that nest in the trees often

have poor reproductive success because of the nypdemtberries and the fact
that Autumn Ol i ve meartdifelhidfoundsnfgligwdarnt n e
fields throughout the National Lakeshore. The National Park Service and
volunteers are controlling these by pulling the trees and mowing fields on a
regular basis in the Port Oneida Rural Historic District.

Tree of Heaven Ailanthus altissimg

These trees were introduced frorhi@a as ornamental trees and as a host for the
Cynthia moth, used in silk productioBy 1840 they were commonly aable

in nurseriesknown as Chinese Sumahey can grow t®0 feet tall anagpread
rapidly by colonization through root sprouts. It grows best in open areas like
abandoned fields or fence rowhile these trees have some positive attributes,
they can take over large areas of meadow and alter the ecos@steen.
established thegre very difficult eradicate, even with the usénefbicides
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