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A Watershed Through Space and Time
By Mary Garvin and Jan Cooper

T

he Vermilion River and its tributaries have been carving into
the northern Ohio landscape for over 10,000 years. With its
origins in the many small Ashland, Richland, and Huron County
streams, the Vermilion River winds northward off the continental divide
and into Lake Erie, its waters eventually reaching the Atlantic Ocean
via the St. Lawrence Seaway.
Like the roots of a tree, many small headwater streams join to
form larger, secondary streams that merge to form even larger
tertiary streams, all eventually flowing into the main channel of the
Vermilion. The small headwater streams are fed by springs, points
where the groundwater reaches the surface and seeps onto the land.
These ephemeral, or seasonal, streams flow during periods of heavy
precipitation and are fed by both the rising water table and surface runoff. During the drier months of late summer, the streambeds are often
empty. An example of such a stream is Clear Creek in Fowler Woods
State Nature Preserve, a wet woodland and buttonbush swamp at the
rim of the watershed.

Mary Garvin

Boardwalk in Fowler Woods
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Watersheds are also known as drainage basins because all of the
water drains downhill from the highest to lowest elevations. Because
of the irregular topography of the land, the border of the watershed
is not neatly delineated. Instead, the small streams on the rim of
the basin mingle with the streams of other watersheds, including
the Huron River, Chappel Creek, and Sugar Creek watersheds to

Watersheds are dynamic systems
that constantly change. Influenced by
thousands of years of natural processes,
the topography of the land determines
the direction and speed at which rivers
and streams flow. Each minute the
Vermilion and its tributary waters cut
deeper into some banks and deposit
the eroded sediments further upstream
along others, creating a snake-like pattern on the land. The steep shale
cliffs and floodplains of the Vermilion River are especially notable at
downriver sites such as Mill Hollow in the Vermilion River Reservation.

Mary Garvin

the west; Beaver Creek and the Black
River watersheds to the east; and the
Mohican River watershed to the south,
creating an irregular natural boundary
that transcends the political boundaries
of the 18 townships and five counties
drained by the Vermilion River. On a
larger scale, our watershed is one small
component of the Great Lakes watershed
that we share with other states to the
east and west, and with our Canadian
neighbors to the north.

Among the dynamic processes of the river is the
annual disturbance of its bank by large sheets of ice
that float down the river during the spring thaw

Dale Preston

The structural attributes of streambeds and riverbeds (illustrated on
pages 4 and 5) are also a result of these processes. Riffles are shallow,
fast-moving sections where rocks break the surface of the water. Runs
are deeper sections of fast moving water where the surface is not
broken. Pools are deeper and wider sections of slow water between
faster moving water. The forces of the water are especially noticeable
after a heavy rain or snowmelt, when the water table rises and surface
water rushes off of the land. Extreme weather events, such as the
heavy rainfall that led to the flood of 1969, result in the most rapid and
dramatic changes. An excellent source of additional information about
watersheds and Ohio rivers and streams is A Guide to Ohio Streams by
the Ohio Chapter of the American Fisheries Society.

Kayaker on the Vermilion during a period of high water from spring storm run off
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Highlighting some of these
natural attributes of the
watershed and the life forms
found there is the purpose of
Living in the Vermilion River
Watershed. The contributors
come from many walks of
life. Some are students of the
watershed, some are local and
regional experts, and others
are farmers and other residents
who know it best. Description
of all the life forms and natural
processes of the watershed is
beyond the scope of this project;
instead we have attempted to
highlight, through words and
images, a sample of the land,
water, natural processes, and
forms of life found here. We
include information about
current stewardship practices, as
well as opportunities for future
efforts. A list of resources is
included at the end of this book
and on its associated website,
accessible through the Western
Reserve Land Conservancy home
page (http://www.wrlc.cc/).

Managed natural areas along the Vermilion River
and its tributaries
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Working with the 22 writers
and 18 photographers who
contributed to Living in the
Vermilion River Watershed has
been a privilege and delight.
We are equally in debt to the
34 anonymous technical and
general reader reviewers. All
are busy people who generously
agreed to share their vast
knowledge of the watershed
within a short production
schedule.
Living in the Vermilion River Watershed began as a service-learning
project to engage Oberlin College students enrolled in our firstyear seminar, Field-Based Writing: Ecology of the Vermilion River
Watershed, with the Western Reserve Land Conservancy, Firelands
Chapter (WRLCFC). Based on our shared belief in place-based and
inquiry-based education, we developed a set of writing assignments that
would both introduce our students to the habitats and organisms that
exist within 100 miles of the College, and make information about the
watershed available to its residents. To acquire funding and oversee
the project, the WRLCFC formed a steering committee, and within a
year the project grew into a collaborative effort between watershed
residents, private organizations, government agencies, and experts from
the surrounding region.
This book would not have been possible without the wisdom and
enthusiastic support of many individuals. We foremost thank the
WRLCFC steering committee: Kate Pilacky, Grant Thompson, Heather
Elmer, Jack Smith and Gordon Oney. We thank Dr. John W. Richter,
D.V.M., editor of Jordan Valley Voices Resource Book, and the Friends
of the Jordan River Watershed for initially inspiring the creation of

William Bofinger

this book and Kay Carlson of The Nature
Conservancy for sharing her experience
with the production of Living in the Oak
Openings, which served as our model.
We especially appreciate the advice we
received from Carolyn Watkins, Director of
the Ohio Environmental Education Fund
of the Ohio Environmental Protection
Agency, for encouraging us to expand our
Oberlin College course into a resource for
residents of the watershed and for her
guidance throughout the project. This
book would not have been possible without
generous funding through a grant from the
Ohio Environmental Education Fund of
the Ohio Environmental Protection Agency
for design, printing, and distribution,
and supplementary financial assistance
from the Oberlin College Department of
Biology, Environmental Studies Program,
Office of the Dean of Arts and Sciences,
and Office of the President. We also
thank Pamela Snyder and Susan Morse of the Oberlin College Office
of Sponsored Programs and many individuals in the Western Reserve
Land Conservancy, especially Andy McDowell, Fireland’s Chapter
Field Director, and Kate Pilacky in her capacity as Fireland’s Chapter
Associate Field Director.
Most of all we have appreciated the efforts of the following individuals
and their organizations, who helped us plan the book and who made
numerous resources available to us: David FitzSimmons of Ashland
University; Marnie Urso of Audubon Ohio; Jack Smith of Black River
Audubon; Marilyn and Edward Brill of the Brownhelm Historical
Association; David Kriska and Brian Redmond of the Cleveland
Museum of Natural History; Celine Hemminger of the Erie Soil and
Water Conservation District; Amalie Lipstreu of The Farmland Center;
Robert Sasala of Friends of the Vermilion River Watershed; Cary
Brickner of the Huron Soil and Water Conservation District; Grant
Thompson of Lorain County Metro Parks; Nancy Funni of the Lorain
Soil and Water Conservation District; Heather Elmer of the Ohio
Department of Natural Resources, Coastal Training Program; Gary
Obermiller of the Ohio Department of Natural Resources, Natural
Areas and Preserves; Robert Vargo and Tim Kwiatkowski of the Ohio
Department of Natural Resources, Scenic Rivers Program; Katie
McKibben of the Ohio Environmental Protection Agency, Division of
Surface Water; Dana Oleskiewicz, of Ohio State University Extension
Center at Wooster, Watershed Management; Tom Kruse of the Village
of Savannah; and Kay Carlson of The Nature Conservancy.

As a result of improved water quality, bald
eagle sightings are now common in the
northern portions of the watershed

David FitzSimmons

A note about reading this book
This book has been designed to be read in whatever order pleases you
most. One way of looking at the watershed lies behind the arrangement
of the chapters, but an infinite variety of other ways could work as well.
Feel free to dip in wherever a title or picture catches your interest.
At the end we have included a list of community resources for those
interested in finding more information on the life of the watershed or
ways to protect it. In whatever way you use the book, we hope reading
it will inspire as much pride in and curiosity about the Vermilion River
and its watershed for you as we have found in editing it.
Mary Garvin and Jan Cooper
Oberlin College

Snapping turtles are common along the river.
With their powerful legs and jaws, they are strong
swimmers that can easily prey on fish and even
small ducks.
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Exposed shale bedrock at Mill Hollow
Photo: Mary Garvin

Geology of the Vermilion River Watershed

T

By bruce simonson

he beautiful scenery of the Vermilion River valley owes much to
its geological history. Our current surface features and bedrock
reflect the two parts of that history. Surficial geology is the
study of the landforms and deposits found right at the Earth’s surface.
In the Vermilion River watershed, this is primarily a story of the effects
of the last Ice Age, which had a firm grip on northern Ohio up until
about 16,000 years ago (left). In contrast, bedrock geology is the study
of the solid rocks that underlie the surface deposits. In the Vermilion
watershed, the bedrock is roughly 23,000 times older than the surface
deposits. The processes that formed the bedrock occurred over 360
million years before the modern surface was formed. We’ll begin by first
discussing the more recent surficial geology.

ODNR

The Surficial Geology

Mastodon roamed Ohio as the glaciers receded
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The present topography of northern Ohio was molded by a huge sheet of
glacial ice that invaded Ohio from the north during Earth’s most recent
Ice Age. The climate of the entire Earth started to cool some 2 million
years ago, when a glacier much bigger than the one currently covering
Greenland took shape in eastern Canada. This immense sheet of ice
expanded south into Ohio during times of particularly intense cold, then
melted back again whenever the climate warmed. This happened dozens
of times as the climate oscillated.
The effect on the northern Ohio landscape was like that of a giant
bulldozer, leaving a thin layer of debris on the surface each time it

The thickness of the till in the Vermilion watershed varies but rarely
exceeds 100 feet. Covering the till locally are strips of sand that were
deposited along the beaches of ancient lakes, the deeper ancestors of
modern Lake Erie. These ancestral lakes existed from about 14,000 to
12,000 years ago when a dam of glacial ice blocked the Niagara Falls
area through which Lake Erie currently drains. This forced the water
from the melting glacier to exit via other routes, such as the valleys
of the Mississippi and Hudson Rivers, which are actually at higher
elevations.

Mary Garvin

melted back again. The debris is
known as glacial “till” because the
mile-thick sheet of ice plowed up
everything in its path as it advanced
southward, then dumped the till in
poorly sorted heaps when it melted.
Till is a hodge-podge that consists
of everything from a finely ground
powder that geologists call “rock
flour” (below) to striated boulders of
Canadian granite the size of SUVs
(right). The latter are known as
“glacial erratics” because they can
appear basically anywhere anytime.
These have been a major nuisance
for farmers ever since Europeans
settled the watershed and began
working the soil.

Large glacial eratics taken from local fields for
landscaping on the Oberlin College campus

Bruce Simonson

Today, these fossil beaches stand slightly higher than their
surroundings to form a series of “ridges” that parallel the modern
lakeshore much like giant bathtub rings. Because the sand is firm
and drained well, native people used these ridges for trails and they
eventually became the roads we use today, such as North Ridge Road
and Route 113. About 12,000 years ago the glacial ice finally retreated
far enough north to open up the Niagara area, the lake dropped to
or below its current level, and the erosive power of the newly formed
Vermilion River excavated the valley per se. After cutting down
relatively rapidly through the surface deposits of glacial till and beach
sand, the river cut into the underlying bedrock, which is a record of a
much older geological story.

Glacial till under silt and “rock flour” layers deposited at bottom of deeper ancient lake
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Dale Preston

Each thin layer of shale represents a layer of fine sediment deposited on the bottom of
the shallow ocean that once covered the watershed

The Bedrock Geology

CWRU, Geology

Most of the bedrock forming the striking cliffs along the lower reaches
of the Vermilion River belongs to what’s known as the Ohio Shale
(above). This shale began forming some 375 million years ago when
fine mud first came to rest on the seafloor, during an era geologists call
the Devonian Period. Oceans of that time were just as salty as they are
today, but their shapes and locations were very different from modern
oceans because the continents have slowly drifted across the face of
the Earth over geologic time. Moving at about the same rate your
fingernails grow, North America has migrated roughly 9,000 miles in
the time since the mud that became the Ohio Shale
was deposited.

Early geologists excavate arthrodire bones from exposed shale at the confluence of
the Vermilion River and Chance Creek
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During the Devonian period, Ohio was located in
the tropics near the equator. Moreover, both the
Rocky Mountains and the Atlantic Ocean had
yet to form. The mud was eroded off mountains
located where the Appalachians now stand and
carried westward by short rivers that reached the
seashore somewhere in western Pennsylvania. This
sea teemed with life. The rain of dead organisms
that fell to the seafloor helped to create a mud rich
in organic matter (hence the black color), some of
which converted to natural gas over geologic time.
Life in these ancient seas included a prehistoric
bony-headed fish known as an arthrodire (top right)
that was the Great White Shark of its day. Sharks
had already evolved at that time, but arthrodires
were far superior as predators. The Devonian shale
in northeastern Ohio is one of the prime locations
in the world for collecting fossil bones of these
amazing creatures (left).

CWRU, Geology

As the so-called Acadian mountains,
ancestors of the modern Appalachians,
slowly wore down, the sea in northern
Ohio gradually silted in and became
shallower. By about 370 million years
ago, the sea was better aerated and
reddish mud that became the Bedford
Shale accumulated on top of the black
Ohio Shale. This formation is responsible
for the name of the valley, which the
early French traders called the Vermilion
River because Native Americans used
this reddish earth as a pigment. At the
same time, the ancient coastline was
migrating progressively westward until
finally well-sorted sands were deposited
in northeastern Ohio around 365 million
years ago. These eventually became the
Berea Sandstone, which is only locally
preserved in the Vermilion watershed, for
example in the cliff along the river bend
at Schoepfle Gardens. Ripple marks are “frozen” on many of its bedding
planes (below), clear evidence that the sand was deposited on a shallow
seafloor with energetic waves and currents.

Reconstructed skeleton of Dinechthys terrelli at
Cleveland Museum of Natural History

After the sands of the Berea were deposited, sediment continued to
accumulate on top of these deposits until they were gradually buried
to a depth of roughly 1 mile. Both the sands of the Berea and the muds
of the Ohio Shale were pressed ever more tightly together until they
hardened into the rocks we see today (next page, top left). At some point
during the intervening eons, erosion got the upper hand and slowly
began removing material from the surface. This continued for millions
and millions of years until the Berea Sandstone and Ohio Shale re-

Bruce Simonson

Ripple marks reflect the shallow seafloor conditions swept by
currents and waves under which this sandstone was formed
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emerged much as we see them today. The sandstone is
so strong and uniform that it was widely quarried for
building stone in the nineteenth century (below); small
abandoned quarries dot the hills of the watershed.
It is still quarried locally for that same purpose near
Birmingham and Kipton.
Unfortunately, whatever geologic processes took place in
this region between 360 million and 20 thousand years
ago are not known because no record is preserved. As a
result, geologists must study other parts of the world to
understand the life of those periods, including the entire
history of the dinosaurs. However, the bedrock and
surficial deposits of the Vermilion watershed constitute
an excellent record of both the Devonian seas of long ago
and the glacial ice of much more recent times.

For more information on the watershed’s geology see:
Camp, Mark J. Roadside Geology of Ohio. Missoula,
Montana: Mountain Press Publishing, 2006.
Feldmann, Rodney M., and Merrianne Hackathorn,
eds. Fossils of Ohio. Ohio Geological Survey Bulletin
70. Columbus: Ohio Department of Natural Resources,
Division of Geological Survey, 1996.

Mary Garvin

Sherman, Thomas F. A Place on the Glacial Till. New
York: Oxford Univ. Press, 1997.

Exposed red shale bedrock for which the Vermilion
River was named

Bruce Simonson grew up in the suburbs of Washington, D.C., and joined
the Geology Department of Oberlin College in 1979. He teaches courses
about introductory geology, groundwater, sedimentary rocks, meteorites,
and asteroids, and takes students on field trips to the Vermilion River
watershed every year. He has also mapped the geology of Central
America and conducted research in Australia and South Africa funded by
the National Geographic Society.

Courtesy of David Graves
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A postcard of the Wakeman sandstone quarry

A History of Turtle Rocks
by Robin Abbey-Lee

As you walk along the banks of the Vermilion River you may spot something that looks a lot like a turtle, but when
you get closer you realize it isn’t a turtle at all. Instead, it is an unusual type of rock that is found throughout the
Vermilion River watershed.
The first settlers who came to the Vermilion River also saw what they thought were fossilized turtle shells on the
banks of the river. Since that time, geologists have realized that these “shells” are not shells at all. They are rocks
that formed in the Ohio Shale because of an unusual combination of circumstances. Their interesting shape and
rarity make them a treasure. They are commonly known as “turtle rocks” although their scientific name is septarian
concretions. Geologists use the word “concretion” for rounded masses of minerals that precipitate inside sediments
after they are deposited and “septarian” for concretions that develop internal veins.
The processes that formed turtle rocks began around 375 million years ago. At that time, this area was covered by a
shallow sea. As rivers drained into the sea from the east, mud slowly accumulated on the deeper parts of the sea floor.
Over time these sediments were compressed and became the layers of Ohio Shale we see along the Vermilion River
today. While the mud accumulated, other materials such as silt and organic matter also were deposited.
Turtle rock creation probably begins when a buried organic particle starts to decay; this sets up a chemical gradient
causing certain elements (especially barium, iron, and sulfur) to diffuse towards it. As material continues to diffuse
towards the particle, a round mass grows within the mud as layer after layer of minerals are precipitated. Eventually,
the material in the middle of the concretion shrinks, creating a network of cracks. These cracks fill with coarser
crystals (especially barite and calcite) to create a multi-sided pattern of septa, or ridges, inside the concretion. Many
years later, as the shale is eroded in the cliffs along the river, concretions fall out of the shale. Once they are out in the
river and exposed to the elements, the soft material around the septa erodes the fastest, allowing the septal material to
stand out in relief on the edges of eroded concretions. This raised septal material is what gives these rocks their turtle
shell appearance.
Many people have found turtle rocks at Mill Hollow, but state law prohibits removing rocks from the river there. They
can be found all along the river throughout the year. All you need is a sharp eye.
For more information on concretions see the Ohio Geological Survey web site: http://www.dnr.state.oh.us/Default.
aspx?alias=www.dnr.state.oh.us/geosurvey

Mary Garvin

Robin Abbey-Lee grew up in
southeastern Michigan and
has spent the best part of many
summers on the Great Lakes.
She is a Biology major at Oberlin
College. As a first year student, she
took Mary Garvin and Jan Cooper’s
course on ecology of the Vermilion
River watershed. Now she enjoys
bird watching and picnicking with
friends at different sites along the
Vermilion River.

Turtle Rock

13

Photo: Mary Garvin

Farming in the Headwaters

S

By connie oney

William Bofinger

everal branches of the Vermilion River cut through our dairy
farm allowing me to routinely catch glimpses of cardinals,
robins, blue jays, great blue herons, bluebirds, and, rarely but
occasionally, Baltimore orioles (left). When I walk beside our little river
in springtime I see wild violets, Jack-in-the-pulpits, Johnny-jump-ups
and many more wildflowers native to our region. We even boast some
rare, wild cardinal flowers along creek banks.

Baltimore oriole
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The Earth brings great riches to me, yet as our family struggles to make
a living from the land it’s tested me as nothing else in my life. This
seemingly perfect day was dry and one which most of the population
would enjoy. It’s been too dry for farmers, though, and we desperately
need moisture to save our wilting crops. We’ve had a dry spring and
the earth in our fields is cracked from lack of moisture. The corn that
was planted in early May lies limp in the fields. Our family wants to
continue making our living here on the land my husband and I bought
when we were in our early twenties. We took on a large debt in hopes of
making a living in an occupation that carries a high risk of bankruptcy,
the promise of draining physical labor, and the stress of depending on
weather to be our accomplice in the high stakes gamble of farming.
Small creeks, which hook into the Vermilion, create lots of many-sided
fields, which are a challenge to farm (right). After a taxing day spent
backing and squeezing huge farm machinery into the many cornered
(or even triangular) fields, my husband sometimes longs to more

effortlessly farm the endless, long, rectangular
flat lands that lie only ten miles northwest of
us. We enjoy a bonus our flat land neighbors
don’t, though, because the thousands of years
of the river flooding and receding over our land
have left our soil extra productive. Each time
the waters recede they leave us a windfall of
minerals in the form of silt and topsoil from
the rich riverbeds.

Connie Oney

Much to the amusement of my husband, I’m
an obsessive organic gardener. Yesterday,
rather than shoot a little weed killer on some
garden weeds, I was down on my knees pulling
them out with tremendous satisfaction. Our
granddaughter, Cortney, found me like this
just as I threw a weed over my shoulder and
shouted, “I hate weeds.” Helpful by nature,
she dug in and soon was throwing weeds over

Connie Oney

Connie Oney

Wheat ready for harvest

Corn in July

Soybeans

Connie Oney

her shoulder and shouting, “Die, weed, die!” Soon her brother, Payton,
came and, with typical enthusiasm, joined us in our extermination.
Loud cries of “Die, weed, die! Die! Die!” rang as the three of us made
short work of a tedious job that left us laughing and sweaty with
Cortney’s long, silky, blond hair wet around her
face and Payton with perspiration running down
his brow.
On our dairy farm we grow hay, soybeans (right),
corn (above) and wheat (top right). Thousands of
years ago, corn was a mere prairie grass. Native
Americans purposely developed corn, or maize,
before Europeans ever set foot on North American
shores. Two thousand years ago wheat was green
grass in the spring. In summer, as it ripened, it
turned yellow, and the heads of wheat grew heavy
and bent under the burden of many developing
grains. Today wheat is still green in the spring
and ripens in summer. The fundamental process
of farming remains the same as in ancient days,
as tillers of the soil anxiously watch their crops
grow and ripen and hopefully yield in abundance,
allowing them to survive one more year.

Corn sprouting in May
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Connie Oney

Hay both helps to replenish nitrogen in the soil
and prevents erosion

Mary Garvin

Last night a gentle and steady
rain began, and it caressed
the green sprouts of corn just
breaking through the ground.
When we woke to the peaceful
sound of rain tapping our
bedroom windows this morning
we were thankful. The crops
needed a drink and we had a few
extra minutes to roll over and
spend in bed. Rain—life-giving
to crops and farmer alike. Just
so we don’t get too much!

In addition to the daily tasks
required every day, on our farm
we are constantly putting in
extra effort to maintain water
quality. We have always tried
to be good stewards of the land
and not mine it, but cherish and
rebuild as we cultivate it. To keep nutrients from leeching out of the
soil into streams, we sow clover and grasses to create buffer strips that
are compatible to wildlife forty feet on both sides. When we till we don’t
plow to the edge of fields, taking every bit of tillable land, but, instead of
being greedy, we leave several feet of sod to stop erosion. By sacrificing
these small pieces of land that could produce crops, Mother Nature and
we both win because our land stays productive and doesn’t wash into
streams to be carried to rivers and, eventually, the Great Lakes. We
want to keep our good topsoil here on our farm where it belongs. We’re
also cautious when spreading manure not to get close to streams where
it could wash into them and cause pollution. The hundreds of acres of
hay we grow prevent erosion by holding soil in place (top left).

Connie Oney

As is too common in farming, we needed rain and last night the
thunderous crash and blinding flash of a howling, wham-bam storm
jerked me from a sound sleep. It was vicious as it tore at bent trees,
flattened crops, and flooded our river bottom fields. In late spring and
early summer we, too often, experience these damaging downpours
that break old branches off trees, sending them crashing into the river.
As the banks overflow, trash and small logs find their way into our
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Young corn in field along Vermilion River after flooding

fields. When waters recede there is
additional labor in cleanup. When
a crop like wheat has already grown
tall, some of the logs lie in hiding in
the field and aren’t found until the
combine runs across them at harvest.
This can be disastrous and cause
severe damage to machinery.

I open the kitchen door and walk
outside into the August oven. August in the Midwest is hot and dry.
Now, as almost always in this summer month, the countryside is
parched, overgrown, and rank with grasses gone to seed. A steady, hot
breeze stirs trees as I walk over crunchy, dry grass to the river where
I make my way to the refreshing coolness and enjoy a moment of quiet
and peace.

Connie Oney

Last night’s storm will do serious
damage to our budding corn (bottom
left) and soybean crops. A hot sun
today caused soil pounded into clay by
the rain to dry into an impenetrable
crust over the top of seedlings ready to
emerge. This damage, in addition to
tender seedlings that were drowned,
will necessitate replanting of almost
one thousand acres—a very serious
drain on our cash flow and the
stamina of farmers.
Author’s son Jeff harvesting wheat

The dry heat causes the bright, green corn leaves to curl inward by noon
to conserve moisture and protect themselves from the blazing sun. The
corn will stay that way until evening when it will unfurl its withered
leaves and let refreshing dew fall on them. By morning the corn will
be revitalized and the leaves bright green and crisp, and the cycle will
begin again. So far, hot weather has been good for the crop. Just so it
doesn’t get too hot!

When we claim this swampy field as part
of productive farmland we will also plant a
sodded waterway (next page, bottom left),
which is simply a strip of grass that follows
the major flow of water through the field.
Otherwise, these little rivers of water running
through fields each time we have a heavy rain

Connie Oney

On our farm October marks the beginning of
the largest and longest harvest of the year.
Machines and men will be relentless from
now until at least Thanksgiving. As well as
harvesting, we recently tiled a field beside the
river by laying long perforated plastic tubes
beneath the earth (right). Streams of water
made gullies through it each time we had
a rain before the tile. It lay in puddles and
small ponds and drowned out crops, but now
it flows through the tile two feet below the
surface of the earth to a nearby stream. The
purpose of drainage systems is to eliminate
pooling of water in fields where it can drown
out crops.

Low-lying fields near the river are tiled with
perforated plastic tubing to drain excess water
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Connie Oney

Oney farm

would eventually make gullies and wash valuable topsoil and nutrients
into the nearest creek. With grass there the water will seep into the
earth instead of making ruts across it.
Deer, wild turkeys, rabbits, raccoon, and the not-so-popular coyote find
good habitat along the Vermilion. We let their homes along the river
grow into the wild undergrowth they need for cover and food. Our
reward is the occasional sighting of wildlife as the leaves fall and we can
see further into the woods.

Connie Oney

Our dairy cattle never heard that farmers are allowed rest in the
winter, so our days don’t really slow down very much as December rolls
around. When the leaves drop and winter slowly
progresses, we are able to appreciate the stark outline
of timber that grows fast in fertile river bottoms.
The moisture and silt that wash into riverbanks
provide perfect growing conditions for pines, maples,
cottonwoods, locust and, my favorite, the lovely
sycamore.

Sodded waterway prevents erosion

18

A downside to the lush growing conditions created
from topsoil washing to the edge of riverbeds is that
the field it leaves after a heavy rain suffers a loss of
fertility. Most livestock is grown in confined areas
now and pastures are plowed, leaving more land
exposed to the uncontrollable strength and force of
water. Fields beside riverbeds are exposed and suffer
loss of productivity at the same time their topsoil is
washed to the edge of the Vermilion where it settles
and increases abundance there.

Beige lace lines the fields as everything turns a shade
of brown while winter wears on and on (below). Dismal,
dreary, and dull are fitting adjectives for our monotonous
monochromatic landscape where naked rigid trees now
guard the riverbanks that colorful wildflowers watched
over in the spring. Soon, though, the endless cycle will
begin again, and I’ll watch for the first hint of green along
our little branch of a mighty river. Seeds and roots that
lie buried will sprout and provide us with another growing
season in which to witness the incredible fruitfulness of
this rich piece of earth we call home.

Connie Oney

Connie Oney has been a professional
photographer for 25 years. She is the
wife of a Huron County dairy farmer
whose land borders many acres along
branches of the Vermilion River. She is the
author of a tabletop book, Cultivation
of a Lifestyle, which is scheduled to be
released in late fall of 2008. “Farming
in the Headwaters” appears in a slightly
different format in that book.

Connie Oney

Resting fields in winter

Cows in pasture beside Oney farm
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The shale riverbed
Photo: Linda Grashoff

Finding Beauty in Bacteria: Biofilms in the Vermilion River

I

By Linda Grashoff

f you have spent time on or near the Vermilion River you probably
have noticed something that looks like an oil slick on the surface of
the water. Sometimes the rainbow-hued coating may appear on top
of an orange pudding-like discharge oozing from the bank (left). Besides
these rather strange sights, you may have seen a grainy or wispy rustcolored deposit lying on the riverbed (bottom right) or a bright yellow
substance coating the riverbed and surrounding rocks (top right).

Linda Grashoff

The Vermilion is one of the cleanest rivers in Ohio, so what’s going on
here? Are these pollutants that the experts have simply overlooked? No,
they are not pollutants—or algae. Instead they are evidence of ancient
forms of microbial life—harmless bacteria that evolved before the algae.

Leptothrix discophora atop a pudding-like Gallionella
ferruginea and the iron-oxide it produces
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Long before the development of photosynthesis, the process by which
plants use the sun’s energy to make food, certain microorganisms
acquired the ability to use certain minerals rather than sunlight to
capture energy. They belong in the category of bacteria known as
chemolithotrophs. Their name indicates that they are organisms that
derive their nourishment (troph) by chemical means (chemo) from rocks
(litho). Neither plant nor animal, these organisms were living in this
area long before glaciers created the river itself.
The chemolithotrophs that we see most often on the Vermilion interact
chemically with microscopic iron embedded in the river’s shale bedrock
(above). Some of them use sulfur and manganese also present in the

If you spend a lot of time
on the river, you know that
you don’t always see these
colorful phenomena. Their
conspicuousness depends
on many factors. The speed
of the river current is one.
Water that moves swiftly
doesn’t allow most of these
bacteria to build visible
colonies. So, for example,
you won’t see them or their
products during the spring
thaw or following a summer
downpour. Many of the
bacteria that metabolize rock-bound iron and manganese prefer slow
moving or still water cut off from the main current, perhaps by rocks or
fallen tree limbs.

Linda Grashoff

river environment. None
of the chemolithotrophs is
harmful to the river or to
other river life—with the
exception of some insects
and other small arthropods
(like millipedes) that may
become caught in thick
bacterial soups (below).

An iridescent coating of drying Leptothrix
discophora on leaves and rock, bacteriaproduced yellow schwertmannite beneath

The temperatures of the water and air affect our ability to see the
microbes. The mineral-active bacteria of the Vermilion River tolerate
the full range of our local temperatures, so they remain active all year.
But we seldom see them in winter (next page, bottom) because they are
less numerous then; warmer conditions foster faster, hence more visible,
bacterial growth. Seeping groundwater also plays an important role in
the growth of these ancient bacteria. It is only when river water mingles
with groundwater seeping from the bank (next page, top left) that the
bacteria form their most robust colonies.
Moving sideways or crouching down to change the angle of the sun
relative to your eyes can make a previously invisible biofilm visible.
Light intensity also matters. Sometimes a Leptothrix discophora

Linda Grashoff

Linda Grashoff

Millipede caught in a dehydrating Leptothrix discophora film

Granular-looking red-orange iron oxide on the
riverbed, possibly formed by the iron-oxidizing
bacterium Toxothrix trichogenes
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biofilm (the one that looks
like an oil slick) cannot be
seen in bright overhead
sunlight, but a shadow cast
over the colony may reveal its
presence. During a drought,
when river flow is reduced
to a trickle, iron oxide—
evidence of bacterial action—
may still be present in the
dry parts of the riverbed
(right). But even when all
visible evidence is absent,
these chemolithotrophs are
always present. Only when
conditions favor their growth
do they multiply to visible
densities.

Linda Grashoff

A Leptothrix discophora film beginning to grow near
the riverbank where groundwater is discharging

Linda Grashoff

Leptothrix discophora:
The Rainbow on the River

Mineral-active bacteria like
those found on the Vermilion
occur around the globe.
Some authorities say that
chemolithotrophs like those in our river are not only harmless, but
are actually essential to many other forms of life, including humans.
These scientists maintain that if bacteria did not release iron and
manganese from geologic materials, too little of these elements
would be available in the dissolved forms needed by plants and
animals as nutrients.

Leptothrix discophora is the bacterium
that makes the rainbow film some of us
may confuse with an oil slick. An easy
way to determine whether a film is oil
or bacteria is to run a stick through it.
If it is L. discophora, the film will break
up and stay that way. If oil, it will flow
back together immediately. Some of
this L. discophora film is intact, and
some is broken into platelets. Wind,
insects, and other animals can break
the film easily.
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January river ice encasing manganese biofilm

Linda Grashoff

All in the Way You Look at It

Linda Grashoff

Bacteria-produced iron oxide on the dry riverbed

Scientists have even developed ways of harnessing the actions of
these bacteria for human uses. Some mineral-active bacteria help
remediate oil spills and acid-mine drainage. Iron- and sulfur-active
bacteria of the genus Thiobacillus have been used in industry to
extract copper, silver, zinc, nickel, uranium, and gold, among other
elements, from low-grade ore. They do so
by oxidizing the metals, in the process
accumulating them into batches of a size that
can be more easily handled. The method is
the cheapest available in the short run and
is cleaner for the environment than other
methods of extraction.

Linda Grashoff

Besides their practical uses,
chemolithotrophs provide opportunities
for endless scientific investigation and—
perhaps especially on the Vermilion River—
contemplation of their natural beauty.

The angle of the sun relative to the
position of a viewer's eye or camera
lens influences the appearance of a
Leptothrix discophora biofilm, the film
that resembles an oil slick. Look at a
spot with the sun on your back, and
all you may notice is still water and
perhaps a rusty deposit on the riverbed.
But move to the other side of that patch
of water, facing the sun, and you may
see a light-blue metallic film or what
looks like a rainbow on the water’s
surface. These photos show the same
spot on the river from two different
angles.
Linda Grashoff

Henrietta Township resident Linda Grashoff
gets as close to the Vermilion River as often as
she can, usually stalking the same stretch of
shore. Now a full-time artist, Grashoff retired as
an editor from Oberlin College. She is writing
a book about iron-active bacteria that will
include her photographs of these microbes on
the Vermilion River. Grashoff maintains studio
space and sells her work at the Ginko Gallery
and Studio in Oberlin.
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Marsh marigolds grow thick in the Lake Plain swamp
forest at Fowler Woods State Nature Preserve
Photo: Mary Garvin

Plant Communities of the Vermilion River Watershed

Mary Garvin

By david kriska and jim bissell

Young tuliptree
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he watershed of the Vermilion River consists of all the land
that drains into the Vermilion River. The native plant species
of this land, those not introduced by humans, form recognizable
communities, such as marshes, swamp woods, and hemlock forests.
Each can be found consistently in many locations and contains a
particular group of plants and animals. Native plant communities,
also known as native habitats or natural communities, are classified
and described according to vegetation, hydrology, landforms, and
soils. Natural disturbance patterns such as wildfires, severe droughts,
windstorms, and floods can also define plant communities. These
communities are named for the characteristic plant species within them
or for distinguishing environmental features. The Vermilion River
watershed has over two dozen native plant community associations.
Here we describe some of the common ones that you might be likely to
see and some of the state-listed (protected) plants within these communities.
Beech-Maple Forest
Beech-maple forests dominated by sugar maple and American beech
were the most common forest community in northeast Ohio at the time
of European settlement. Some remaining old-growth beech trees are
over 400 years old. This upland forest community is characterized by
a dense to moderately dense canopy of deciduous trees, an absent to
sparse shrub layer, and a moderate to well-developed ground layer of
non-woody, herbaceous plants. Tuliptrees (left) are also often common
in this community. Examples exist at Fowler Woods State Nature
Preserve (top right) and Vermilion River Reservation Metropark.

Mary Garvin

High quality remnants of this community have shrub
layers dominated by plants such as maple-leaf viburnum
and running strawberry-bush. The herbaceous layer
is often diverse, typically including spring ephemerals
that flower briefly before the trees leaf out. The rare
three-bird orchid, whose whole population flowers
simultaneously in multiple states, produces typically
three flowers that last only one day. This state-listed
orchid can be found flowering in mid-August in the deep
leaf litter of mature mesic (moderately moist) woods.
Common species include common spring beauty, common
blue violet, downy yellow violet, sweet white violet,
Jack-in-the-pulpit, may-apple, cut-leaved toothwort, wild
geranium, yellow mandarin, yellow trout-lily, largeflowered trillium, squirrel corn, Dutchman’s breeches,
downy Solomon’s seal, purple spring cress, wild ginger, and blue cohosh.
One deciduous fern, the New York fern, is very common within this
forest. One evergreen fern, the Christmas fern, is common in high
quality, relatively undisturbed remnants.

A boardwalk winds through the old growth maplebeech stand at Fowler Woods State Nature Preserve

Lake Plain Swamp Forest
Now reduced to small fragments, this community formerly
occupied large areas of level, poorly drained flats on the
Lake Plain, the land once covered by Lake Erie. South of
the Lake Plain, swamp forests were formerly common on
level till plains, depressions within glacial end moraines (ridges of
glacial till deposited at the terminal margins of glaciers), peatlands
adjacent to glacial lakes, and abandoned river channels. Canopy
cover is complete and dominated by red maple, silver maple, red
ash, black ash, and American elm. American elm was probably the
dominant species prior to the introduction of Dutch elm disease.
Other canopy trees are tupelo, black willow, peach-leaf willow,
eastern cottonwood, burr oak, swamp white oak, and shellbark
hickory. Smaller patch communities, such as vernal ponds (small,
isolated wetlands that flood seasonally), buttonbush shrub swamps,
and mixed shrub swamps, are present within many Lake Plain
swamp forests. Fowler Woods State Nature Preserve contains an
example of a maple ash oak swamp forest plant community (top left).
Spicebush is the most common understory shrub, and winterberry,
elderberry, and viburnums are often present. Typical ground-cover
species include marsh violet, lizard’s tail, many sedges, marsh marigold,

Buttonbush shrub swamp at Fowler Woods

Spicebush swallowtail larva

Carl Johnson

Carl Johnson

Buttonbush shrub swamps (right) can dominate and consist
of monocultures. Trees are generally absent but if present,
consist of red maples, blackgum, and elms scattered on
higher hummocks. Typical ground-cover species tend to be
sparse but can include many sedges, such as the state-listed
false hop sedge, which can be found along the water’s edge,
marsh marigold, spiraea, wooly bulrush, three-way sedge,
marsh fern, cinnamon fern, and royal fern. Mosses, if present, cling to
shrub bases or grow on top of fallen logs. Fowler Woods State Nature
Preserve contains an example of a buttonbush shrub swamp
community.

Mary Garvin

Mixed Shrub Swamp
Mixed shrub swamp communities occur on areas of level, poorly
drained flats on the Lake Plain (the land once covered by Lake
Erie) or as small isolated stands occupying abandoned oxbows,
wet swales (low areas) in floodplains, pond and lake borders,
and small, isolated depressions where water levels recede very
slowly within the Vermilion River watershed. Typical shrub
species include viburnums, dogwoods, willows, winterberry,
alder, and blueberry.

Spicebush swallowtail butterflies use spicebush as a
host plant. Adults lay eggs on the spicebush leaves,
which then serve as a food source for the larvae.
Larvae are disguised as bird droppings and develop
large eyespots to fool potential predators.
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Mary Garvin

arrow arum, turtlehead, common wood reed, fringed loosestrife, tufted
loosestrife, orange jewelweed (also known as touch-me-not), cardinal
flower, sensitive fern, cinnamon fern and royal fern. The state-listed
woodland horsetail, an indicator of more northern and cool-temperate
climates, and very moist to wet, nitrogen-poor soils, can be found in
swamp forests as well as along the bank terraces of the Vermilion
River. These forests often have hummocky (bumpy) uneven topography,
resulting from the uprooting of shallow-rooted trees that are blown over
by the wind.

Typical understory shrubs are maple-leaf viburnum, flowering
dogwood, witch hazel, spicebush, alternate-leaved dogwood, common
serviceberry, and ironwood. Understory herbaceous species are spring
beauty, harbinger of spring, yellow trout-lily, cut-leaved toothwort,
purple spring cress, large-flowered trillium, hepatica, common blue
violet, sweet white violet, downy yellow violet, Canada violet, longspurred violet, bloodroot, squirrel corn, giant and common blue cohosh,
black cohosh, two-leaved toothwort, downy Solomon’s seal, lax sedge,
plantain-leaved sedge, Dutchman’s breeches, wild ginger, zig-zag
goldenrod, blue-stemmed goldenrod, white wood aster, large-leaved
aster, and big-leaved aster. Rare plants such as the state-listed threebirds orchid can be found in this forest
Witch hazel
type in cool, moist, shady, and somewhat
acid ground. Common evergreen ferns in
this forest are Christmas fern, spinulose
wood fern, and evergreen wood fern. Silvery
glade fern, lady fern, New York fern, and
rattlesnake fern are common deciduous
ferns.
John Pogacnik

Adelaide Sauers stands among the spring
wildflowers in the mature mesic forest at Crall
Woods Preserve at Pine Hill Park. Through the
foresight of donors such as Adelaide and Jim
Sauers and the Crall family, this property in the
Ashland County Park District will be preserved for
future generations.

Sugar Maple-Ash-Basswood Northern Rich Mesic Forest
This mesic, or moderately moist, forest type is frequently found on the
middle and lower slopes of river valleys and high floodplain terraces
that are no longer subject to flooding. The tree canopy of these forests is
mixed and variable, but the most common dominant trees in the canopy
are tuliptree, sugar maple, American beech, American basswood, red
maple, black cherry, red oak, white ash, red elm, American elm, white
oak, black walnut, blackgum, yellow birch, hop hornbeam, shagbark
hickory, and bitternut hickory. This forest type has the most spectacular
fall color display because the typical dominant trees display vibrant
fall color. Crall Woods at Pine Hill Park in Ashland County is an old
growth example of this forest type (left).

Mary Garvin

Mixed Oak Forest
This black oak- and white oak-dominated forest
community is found predominantly on sandy
soils, ridge areas, valley bluffs and rocky uplands
covered by thin soils. At the time of European
settlement, American chestnut, white oak,
black oak, red oak, shagbark hickory, scarlet
oak, blackgum, sweet pignut hickory, sassafras,
black cherry, and hop hornbeam dominated
the forest type. American chestnut virtually
disappeared from the forest when the chestnut
blight was introduced at the beginning of the
twentieth century, and now it is a state-listed
tree. Chestnut oak is a frequent member of this
community along the escarpment that marks the
transition from the Lake Plain to the Allegheny
Plateau. Hemlock and/or white pine are present
on valley bluffs above steep cliffs in the lower Vermilion River valley.
Common understory shrubs within the forest are flowering dogwood,

Mixed oak forest on a southwest-facing slope in the
Vermilion River Reservation near Chance Creek.
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common low sugarberry, huckleberry, mapleleaf viburnum, common serviceberry, and
witch hazel (bottom left). Frequent evergreen
understory shrubs are partridgeberry and
wintergreen. Typical understory herbaceous
members of the forest are common bluets,
yellow stargrass, naked tick trefoil, shining
bedstraw, several species of bush clover,
Indian cucumber-root, whorled loosestrife,
blue-stemmed goldenrod, large-leaved aster,
smooth Solomon’s seal, long-spurred violet,
Pennsylvania sedge, round-lobed hepatica,
bloodroot, four-leaved milkweed, trailing
arbutus, and downy skullcap. The state-listed
cow-wheat is found in the mixed oak forest
plant community within the Vermilion River
watershed. Typical ferns are bracken fern
and hay-scented fern.
Glacial Slump (Common Juniper
Carbonate Cliff Shrubland)
Glacial slump communities occur along steep bluffs above actively
eroding river banks along the Vermilion River (below) that expose
areas of carbonate substrate, typically from unconsolidated glacial
till or glacial lake sediments, allowing plants that prefer alkaline
substrates to persist. This is in contrast to the typical acid soil found
in the uplands of northern Ohio. Sometimes referred to as hanging
prairies, these plant communities may include big bluestem and Indian
grass growing on cliffs. Common plants in this rare association include
eastern red cedar, New Jersey tea, and smooth aster; rare plants
include common ground juniper, golden fruited sedge, Canada buffalo
berry, round-leaved dogwood, small fringed gentian, and fringed gentian
(right). Examples of this community type have been found in
the Vermilion River Reservation north of the Ohio Turnpike
and along the East Fork.

Flowering dogwood

Mary Garvin

Linda Grashoff

Fringed gentian

Eastern red cedar growing in a glacial slump community on a bluff along the upper reaches of the river
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Great Lakes Hemlock-Beech
Hardwood Forest
This upland, mixed coniferbroadleaf forest community can
be found in the cool microclimate
of steep, north-facing river
valley walls and ravine slopes.
Dominant canopy species found
in old growth remnants of this
forest include eastern hemlock,
sugar maple, beech, yellow birch,
and black cherry, with white pine
co-dominating in some stands.
Basswood and cucumber magnolia
are occasional members of the
canopy. Many hemlock forests
growing in ravines and on steep
slopes are secondary in origin,
meaning not original or virgin.
ODNR
These stands may have red
oak, red maple, and tuliptree
mingled with the hemlock.
The hemlock-hardwood forest
type occurs in the deep ravine
at Chance Creek (top left), a
tributary on the east side of the
Vermilion that feeds into the
Partridgeberry
gorge. The uncommon
butternut, or white walnut, tree can be found at
Chance Creek in rich moist soil along the stream
bank. Hemlock is also found on the river valley
slopes and steep ravines of the lower Vermilion River.

Mary Garvin

Hemlock-hardwood forest in the deep ravine of
Chance Creek

Red-spotted purple
butterfly egg
Linda Grashoff

Carl Johnson

Typical understory shrubs are maple-leaf viburnum
and witch hazel. Common herbaceous and evergreen
ground-cover species include sweet white violet,
round-leaved yellow violet, longstalked sedge, red
trillium, Canada mayflower, Indian cucumber root,
giant blue cohosh, black cohosh, white wood aster,
evergreen wood fern, marginal wood fern, and
partridgeberry (above).

Emergent Deep Marsh
Emergent deep marshes occupy intermittently or
permanently flooded shores upstream from the
mouth of the Vermilion River, and open ponds
within abandoned river channels, shorelines of glacial
lakes, such as Camden Lake Bog (top right), beaver ponds,
and depression wetlands within glacial deposits. Such
marshes generally have two main zones—an emergent
zone in the shallow waters along the shore and a floatingleaved zone in deeper water off shore—and the community
responds dynamically to changes in water levels.

Black cherry serves as a host plant species for the
red-spotted purple butterfly. Adults lay eggs on
the cherry leaves, on which the larvae will feed
after hatching.

28

The floating-leaved zone within the deeper waters of Lake
Erie bays and glacial lakes is usually dominated by white
water lily (top right), spatterdock, water smartweed,
and several species of floating and submerged pondweeds, eel grass,
Eurasian water-milfoil, and coontail. The emergent zone marshes, with
typical water depths of less than seven feet, were historically dominated
by greater bur-reed (top right), soft-stemmed bulrush, tussock sedge,
lake sedge, pickerelweed, southern blue flag, rice cut-grass, common

Greater bur-reed

Water lily
John Pogacnik

John Pogacnik

arrowhead, American three-square, hard-stemmed bulrush, and river
bulrush. The state-listed shining ladies’-tresses can be found along the
margins of moist shorelines and marshes.

Northern Mixed
Mesophytic Forest
An abundance of different tree species can be found in this moist
broadleaf forest, as well as many species of ferns and fungi. Oaks and
hickories thrive at higher and drier elevations, while sugar maples and
eastern hemlock flourish on slopes (next page, top left). Stands occur
on cool, moist slopes and steep ravines or bottoms within the Vermilion
River Reservation. The tree canopy is often tall, closed, and includes
sugar maple, red maple, beech, white ash, tuliptree, basswood, black
cherry, white oak, and red oak. Shrubs include pawpaw (next page,
top left), American hornbeam,
witch hazel, and spice bush. The
private Girl Scout camp north of
Wakeman contains an example
of this plant community. The
herbaceous layer is often diverse,
typically including and dominated
by shade-tolerant, nutrientdemanding species, including
maidenhair fern (right), wild
ginger, black cohosh, rattlesnake
fern, blue cohosh, spring beauty,
sweet cicely, squirrel corn,
yellow trout-lily, wild geranium,
sharp-lobed hepatica, Virginia
waterleaf, foamflower, red
trillium, large-flowered trillium,
and many others. The state-listed
spotted coral-root can be found
in deep shade in these mature
forests.

Mary Garvin

Beavers are often a key
actor in a marsh community,
making dams that raise
water levels and building
ponds suitable for creating
American bur-reed marsh
and mixed emergent marsh
plant communities. High
quality deep marshes
formerly occurred at the
mouths of rivers flowing
into Lake Erie, and the
few remaining examples,
such as in the nearby Old
Woman Creek watershed in
Huron, Ohio, are important
breeding and nursery areas
for many Lake Erie fish.
Most marshes in the region
have been impacted by nonnative narrow-leaved cattail,
purple loosestrife, reed
canary grass, and common
reed grass (Phragmites).

Camden Lake Bog, near Kipton, was an
example of a kettlehole bog plant community
before drainage and disturbance collapsed
the floating bog mat and changed the plant
community to more of a kettlehole lake
and emergent deep marsh. Now owned by
Oberlin College, the site may be accessed by
permit only.

ODNR

Maidenhair fern
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Pawpaw

John Pogacnik

Silver Maple-Elm Floodplain Forest
This community (top right) occurs on
temporarily flooded soils along major rivers and
streams. Dominant trees include silver maple,
American elm, black walnut, and sycamore.
Other associated species include box-elder,
red ash, and eastern cottonwood. Sandbar willow,
red-osier dogwood, and silky dogwood are present on
frequently flooded low terraces of major rivers, such as
at Augusta-Anne Olsen State Nature Preserve.

Mary Garvin

Along the frequently flooded terraces of the lower
sections of the Vermilion River, this community
includes floodplain meadow plant communities
dominated by wing-stem, smooth ox-eye, panicled
aster, smooth goldenrod, Joe-Pye weed, tall ironweed,
sandbar willow, red osier dogwood, and silky dogwood.
Meadow formation is caused by a single herbaceous
plant, Emory’s sedge. The sedge produces a carpet of
grass-like tussocks with a dense mass of underground
stems and roots. During floods, the tussocks and
roots reduce the velocity of stream flow and cause
the deposition of silts and sand suspended within the
stream. Once the beds of sedge are well established,
prairie grasses and summer meadow flowers can grow
on them. The state-listed bushy aster has occurred in
the wet meadow plant community, and the state-listed
straw sedge occurs in wooded floodplains within the
Vermilion River watershed.

Hemlocks flourish on the slopes of a mixed
mesophytic forest in the Vermilion River Reservation

Mary Garvin

A zebra mussel shell lies among other shells and
the common algae Chara, all washed from Lake
Erie onto the beach near the mouth of the river in
the city of Vermilion
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Great Lakes Beach
Great Lakes Beach communities occur next to the
mouth of the Vermilion River and along unstable
shorelines in Lake Erie (right). Wind, wave, and
winter ice relentlessly disturb these areas, easily
shifting sands and setting back succession, allowing
only sparse vegetation to build up in soils that have
minor organic content. State-listed species such as
purple sand grass and inland sea rocket can be found
in open sun in sandy dune areas along the Lake Erie
shoreline.

Lake Erie Open Water Community
Lake Erie is the most biologically productive of the Great Lakes, in
part because it is the warmest and shallowest. Above and beneath
the surface of the water there is a complex natural community, from
floating plankton to bald eagles. Although this community has partially
recovered from the water pollution of past decades, it is under extreme
stress from causes ranging from shoreline habitat alteration to the
invasion of exotic species such as the zebra mussel (left), sea lamprey,
and round goby.
Still, the lake teems with life. Shallow, near shore areas have beds of
aquatic plants, such as eel grass, state-listed Richardson’s pondweed,
small-leaved pondweed, and several species of water naiad and
non-native Eurasian water-milfoil. Intact headwater streams help
maintain cooler temperatures and higher oxygen in the water of the
main stem in the river aquatic community, promoting healthy aquatic
communities further downstream in Lake Erie.
These are a sample of the plant communities that you can find in the
Vermilion River watershed. By maintaining intact forests and leaving
buffers (strips of undisturbed vegetation) around wetlands, residents
along the river promote healthy headwater streams and wetlands

The Vermilion River watershed is a unique place,
where east meets west meets south meets north.
We have the prairies on the west side, the influence
of the northern boreal and hardwood forests from
the north, the glaciated western Allegheny plateau
to the east, and the Appalachians to the south.
This is why we find prairie plants, boreal plants,
and southern species growing in only approximately 268 square miles of
land.

Mary Garvin

valuable to everyone in the watershed. Wetlands
act as sponges and filter out pollutants. Forests
provide home for pollinators and insect-eating
birds, important for agricultural crops. Intact
streams with buffers provide cool, oxygenated
waters to Lake Erie and its multi-million dollar
fishery. These are just a few examples of the
“ecosystem services” that the world’s largest
economy—Earth and its natural systems—
provides, and that economists are attempting to
value and put a price tag on.

Skunk cabbage growing in flood plain forest along
the river in the Vermilion River Reservation

As residents of this unique watershed, we are stewards of the land,
providing today what future generations will see tomorrow. What we
see (and don’t see) today is a result of the decisions our forefathers and
mothers made before us. The decision to permanently protect your land
or place a conservation easement on your forest or wetlands, or to plant
native plants and create habitat for wildlife ultimately lies with you
and grows directly out of your connection, your relationship, to the land.
Future generations will benefit from our collective foresight today.

Carl Johnson

Mary Garvin

For more information about native plants of Ohio see The Ohio State
University Extension Bulletin 865 (http://ohioline.osu.edu/b865/index.html).

Constant disturbance results in sparse vegetation on the Lake Erie beach at the
mouth of the Vermilion River

Often confused with the monarch, the viceroy
butterfly is frequently seen near water where its
host plants are common. Eastern cottonwood,
abundant on river floodplain and the lake shore,
is one of the plant host species on which viceroy
adults lay eggs. After hatching from the egg, the
larvae forage on the leaves.

David Kriska was introduced to the Vermilion River by a dear friend who, having grown up
near Chance Creek and knowing the river valley intimately, shared all of its best spots with
him. As a staff member for the Cleveland Museum of Natural History’s Botany and Natural
Areas program, he does field surveys for flora and fauna throughout northeast Ohio. There’s
no place he’d rather be than the Vermilion River valley in the springtime.
Jim Bissell grew up on a dairy farm in Austinburg Township, Ashtabula County, Ohio. He
is currently curator of the botanical collection at the Cleveland Museum of Natural History
and director of the Museum’s Natural Areas Program. Under his direction the herbarium has
grown from 25,000 to more than 70,000 specimens, and the preserve system has grown to 33
preserves, protecting more than 4,500 acres. His field studies include extensive plant surveys
to document the flora of the Vermilion River watershed.
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Common Wildflowers
By sarah hoffman

T

he Vermilion River watershed is home to a wonderful variety of wildflowers. Nature preserves along the river, such
as Fowler Woods and the Augusta-Anne Olsen State Nature Preserve, provide excellent wildflower viewing. Here
you’ll find flowers like trilliums, marsh marigolds, Jack-in-the-pulpits, and Dutchman’s breeches. But you don’t
have to make a special trip to a state park to find wildflowers. Many of them, like the native goldenrods and asters or the
introduced chicory and Queen Anne’s lace, flourish in old fields and roadside ditches. You can enjoy them just by taking a
stroll along the road, or paying attention when you go for a drive.
Here are a few of the flowers you might come across in the Vermilion River watershed. Some may be found in the deep
woods, but others are in your own backyard. All of the species listed here, unless noted otherwise, are Ohio natives.

Spring Flowers

David FitzSimmons

John Pogacnik

ODNR

Marsh marigold Caltha palustris
Bright yellow flowers 1 ½ inches wide with 5-9 sepals
and a cluster of many yellow stamens in the center
distinguish the marsh marigold. Despite its name,
it looks more like a large buttercup than cultivated
marigolds. The leaves are dark green, glossy, and
round, on thick hollow stems. It grows in swamps and
marshes, blooming April to June.

Hispid buttercup

Hispid buttercup Ranunculus hispidus
A bright yellow 5 petaled flower up to an inch wide
with many yellow stamens blooms on this plant. The
leaves are compound, with three leaflets; the stems
are covered with bristles and grow to a height of 1-2
feet. It is found in rich woods and wet places, such as
stream banks and floodplains, blooming March to May.
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The flower of wild ginger is small and grows
beneath its two heart-shaped leaves

Wild ginger Asarum canadense
If you come across this plant, what you’ll probably
notice are the two large, heart-shaped leaves with
hairy stalks. The flower is hard to spot—it’s a single
maroon-colored cup 1 inch wide with three pointed
lobes, growing at ground level in the fork between
the two petioles (small stalks that connect a leaf to a
stem). The plant gets its name because its roots have
the smell and taste of ginger, but it’s not related to
the true ginger, which is a tropical plant. Wild ginger
grows to a height of 6-12 inches in moist, shady woods
with rich soils, and blooms April to May.
Bloodroot Sanguinaria
canadensis
Bloodroot produces a
single white flower 1-2
inches wide with yellow
stamens and 8-12 petals,
growing on a smooth
stalk. At the base of the
6-8 inch tall stalk is one
deeply lobed, curled leaf.
The common name and
the genus name (which
comes from the Latin
word for blood) both refer
to the plant’s bright red
Bloodroot
juice. Native Americans
used the juice as a dye. It grows in rich woods,
blooming sometime between March and May.
ODNR

Marsh marigold

May-apple
Podophyllum
peltatum
Look for the
single 1½-2
inch, waxy white
flower of this
plant in between
its two large
umbrella-like
leaves; its flower
has 6-9 petals.
The plant
May-apple
quickly grows
to a height of 12-18 inches sometime during April to June. The
may-apple is a distinctive plant that covers patches of the floor
of rich woods and openings with its umbrella-shaped leaves.
Despite its name, the leaves, roots, and green fruit of this plant
are poisonous. Some people, however, use the appearance of its
flower as a good indicator of when to hunt for morel mushrooms.

David FitzSimmons

David FitzSimmons

Dutchman’s breeches

Mary Garvin

CMNH

Spring beauty often blooms in
clusters

Spring beauty Claytonia virginica
Abundant in shady neighborhoods
as well as the moist woods,
clearings, and thickets of the
Vermilion River watershed, this
tiny flower is ½-¾ inches wide
atop a plant that is about 6 inches
tall. It grows in large patches,
often around the roots of old
trees. Its petals can be white or
pink, with darker pink veins and
a slightly yellow-tinted center.
You’ll see one pair of smooth,
grass-like leaves half way up the
flowering stem. Native Americans
and early colonists ate its starchy
underground tubers raw or cooked.
It blooms between March and May.

Miterwort’s flowers bloom on a
tall stalk

Dutchman’s breeches
Dicentra cucullaria
The delicate white
flowers of Dutchman’s
breeches are ½-¾
inches long, shaped
like “breeches” hanging
upside down on a
clothesline. The leaves
are pale green and
fern-like. Cattle may be
poisoned by grazing on
this plant, which grows
in woods and floodplains
and blooms April to May.

Miterwort Mitella diphylla
These flowers are white
and tiny—only ⅛ inch
wide—and cup-shaped.
Their 5 petals are
delicately fringed, making
each flower look like a
snowflake. The flowers
grow along a tall (1018 inch), slender stem.
Partway up the stem is
a single pair of toothed
leaves; larger leaves on
long petioles grow from
the base of the plant.
Also called “bishop’s cap”
for the shape of its fruit,
miterwort is found in rich
woods April to May.

Wild geranium
Geranium
maculatum
This plant
produces delicate
pink or purple
5-petaled flowers
that are 1-1½
inches wide. The
hairy leaves
are deeply split
into 5 lobes, not
round and ruffled
or scalloped
Wild geranium
like those of
the household geranium, which actually belongs to a
different genus. The fruit is a capsule with five parts,
each containing one seed, that splits and flings the
seeds away from the plant. The shape of the fruit has
reminded observers of a crane’s bill, which is also a
common name for wild geranium. It grows in rich woods
and floodplains and blooms April-June.
David FitzSimmons

Wild strawberry
Fragaria virginiana
If you’ve ever grown
strawberries in your
garden, this plant will
look familiar. The
flowers are small (½-1
inch wide) and white,
with 5 petals. The
leaves are divided into 3
sharply toothed leaflets,
and the whole plant is
low to the ground, 3-6
Wild strawberry
inches tall. The red,
juicy fruits are edible, although they’re much smaller than
commercially grown strawberries. Wild strawberry blooms in
fields and meadows April to June.
Mary Garvin
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David FitzSimmons

Skunk cabbage
Symplocarpus foetidus
This is one of the first
flowers to appear in
the spring, although it
may not look or smell
much like a flower. It
produces enough heat to
melt snow and ice away,
allowing it to bloom as
early as February. The
Skunk cabbage
blossom is a brownishpurple, mottled hood
3-6 inches tall with a knobby flower cluster inside. To attract
the insects that pollinate it, its leaves and flowers give off a
smell of rotting meat when broken, hence its name. The leaves
are coiled into tight cones at flowering time and later unfold.
Skunk-cabbage grows in swamps and marshes, appearing
February to April.

Mary Garvin

Jack-in-the-pulpit Arisaema
triphyllum
Each Jack-in-the-pulpit
produces a single stalk, 2-3
inches tall, with a hood on
top, usually green with purple
stripes, that arches over a
funnel-shaped tube. It blooms
April to June. “Jack” is the
club-shaped flowering spike
inside. At a casual glance
its hooded flower is hard to
distinguish from its leaves,
Jack-in-the-pulpit
which are divided into three
large, horizontal leaflets. The hood is in fact a modified leaf.
Jack-in-the-pulpit grows in damp wooded areas, and in the
early fall its cluster of bright red berries makes a striking spot
of color in the woods.

34

Mary Garvin

Virginia bluebells
Mertensia virginica
Although they’re
named for the state
of Virginia, bluebells
are also native to
Ohio and not to be
missed. In April or
May their stalks—1-2
feet tall—emerge, with
alternating smooth,
pale, blue-green oval
leaves. Their nodding,
inch-long blue flowers
hang in clusters from
Virginia bluebells
the top of the stems.
After they finish blooming, however, the plants die
back until the next spring. Look for them in April to
May in rich woods and moist floodplains, especially
along undisturbed stretches of the Vermilion River.
Squawroot Conopholis
americana
Squawroot looks like a
cluster of narrow, 3-10
inch long pinecones
standing on end, with pale
yellow flowers hidden in
the overlapping brown
scales. This brown plant
belongs to a family that
does not have the green
pigment that most plants
use to make food from the
sun’s energy. Like other
Squawroot
members of its family,
it depends on green plants for nourishment, principally
the roots of hardwood trees like red oak. It can be found
poking up through the dead leaves in rich old-growth
woodlands between April and June.
Mary Garvin

Wild blue phlox Phlox
divaricata
The inch-wide blue
flowers of this plant are
really 5 petals joined to
form a tube. They grow
in a loose cluster at the
top of a sticky, slightly
hairy stem with widely
separated, opposite
leaves. The flower is
noted for its beauty and
fragrance, but can easily
be confused with the
pinker dames rocket, an
Wild blue phlox
escaped cultivar from
Europe that blooms at roughly the same time, April-June, but
whose petals are not fused at the base. Wild blue phlox grows to
a height of 10-20 inches in the dappled light of wet, rich woods,
borders, openings, and fields.
Mary Garvin

Wild hyacinth
Camassia scilloides
Pale blue 6-petaled
flowers ¾ inch wide
grow in a loose upright
cluster on this 1-2 foot
tall plant. Its leaves
are long and narrow,
growing from the base
of the plant. It is found
in floodplains and moist
open woods. Hyacinths
take their name from a
hero in Greek mythology,
Hyacinthus. According
Wild hyacinth
to the story, the flower
sprang up from Hyacinthus’s blood as he was dying.
There is a genus Hyacinthus, but neither the wild
hyacinth nor the commonly cultivated grape hyacinth
belongs to this genus, although they are similar in
appearance to the true hyacinths. Look for its blooms
from May to June.
John Pogacnik

Solomon’s seal
Polygonatum biflorum
Solomon’s seal
produces ½ inch bellshaped flowers that
are greenish-white.
They hang in pairs
from the 1-3 foot tall,
unbranched stems of
the plant, just beneath
the place where the
Solomon’s seal
alternate leaves join
the plant’s stem. Later in the year the plant develops non-edible
bluish-black berries. Solomon’s seal is named for the scars left
on the plants’ underground rootstock, which were thought to
resemble the official seal of Solomon, the king of Israel in tenth
century BC. Native Americans and early European settlers used
the starchy rootstock as a source of food, but it may leave one’s
mouth numb and tingling. These plants bloom sometime in May to
June and are found in dry or moist woods and thickets.
Mary Garvin

Wild garlic
Allium canadense
This plant produces a
cluster of small bulblets
on a stalk 8-24 inches
tall. There may also be
some small white or pink
flowers in the cluster.
The leaves are grasslike and grow from the
base of the plant. The
bulbs and leaves have a
definite onion smell when
crushed. This plant is
related to the cultivated
Wild garlic
onion and garlic; Native
Americans harvested the bulbs as food. It is common
in moist woods and meadows, May to July.
CMNH

Mary Garvin

Yellow trout-lily
Erythronium americanum
The yellow trout-lily emerges
early in spring. First pairs of
smooth, fleshy, brownish-purple
spotted, green leaves that are
3-8 inches long emerge above the
brown leaves of moist woodland
floors. Its nodding yellow
flowers are ¾-1½ inches long and
composed of 3 petals and 3 sepals
that look much like petals, all
slightly curling away from the
center of the flowers. It gets its
common name from its mottled
Yellow trout-lily
leaves, reminiscent of brook trout,
but it is also called the yellow fawn-lily for those spots and the
dogtooth violet because its flower is similar in size to violets
but with sharp-tipped petals. It’s rare to see one trout-lily all
by itself, as it grows in extensive colonies of hundreds of plants.
The flowers you see are the result of several years’ growth. For
2-3 years a new bulb, an offshoot from older bulbs, sends up
only a single leaf. Only after 6-7 years does the plant produce a
pair of leaves and its dainty flower sometime between March and May.

Largeflowered
trillium
Trillium
grandiflorum
The name
trillium comes
from the Latin
word meaning
“three,” and
all the parts
of this plant
come in
Large-flowered trillium
threes: three
white petals, three green sepals (the lower set of leaf-like
flower parts), three leaves, three pairs of stamens and
three stigmas inside the flower. These flowers grow in
wooded areas; they bloom in early spring, when the trees
have not yet developed their leaves and the ground is
well-lit. The bloom is 1-3 inches wide, originally white
then turning pink with age. The flower appears at the top
of a 12-18 inch stem. The large-flowered trillium is the
official state wildflower of Ohio.
Mary Garvin

Summer and Fall Wildflowers

Mary Garvin

Spotted touch-me-not
Impatiens capensis
It’s easy to find this inch long
orange flower with red spots
growing along roadside ditches,
wet woodland borders, and
shaded riverbanks in JuneSeptember. Its bright flower,
which grows atop a 2-5 foot tall
Spotted touch-me-not
plant, is made up of bell-shaped
petals and sepals that dangle horizontally from a long stem.
Butterflies, hummingbirds, and bees are attracted to the nectar
stored in the curled spur at the end of the flower, and thereby
are drawn to pollinate it. Its leaves are egg-shaped, thin, and
toothed; the plant is sometimes called “jewelweed” because its
leaves appear silver when seen under water. The name of this
flower, however, comes from its ripe seedpods, which explode at
the slightest touch, sending its seeds several feet away from the
parent plant.

Indian pipe Monotropa
uniflora
This plant is completely
white—a single, nodding
white flower 1 inch long
at the end of a white
stem 4-10 inches high.
Because Indian pipe has
no chlorophyll, it cannot
produce its own food; it is
completely dependent on
fungi that live around its
Indian pipe
roots and extract nutrients
from dead organic matter. As the fruit ripens, the
stem becomes erect instead of nodding, and turns
black. Also known as ghost plant and corpse plant, it
grows in woodlands and blooms June to August.
ODNR
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Canada goldenrod
Solidago canadensis
There are numerous species of
goldenrod native to the Vermilion
River watershed. You can recognze
them in the late summer and fall
by their clusters of small, yellow
flowers. The form of the clusters
depends on the species—it could be
a loose spike, or a dense umbrella,
or a few flowers at the base of each
leaf. In many cases, the different
species can be distinguished only by
close examination of the flowers or
Canada goldenrod
the shape of the leaves. Goldenrods
are found in woods and thickets, as well as in open fields. They
are often blamed for hay fever, but the real culprit is usually
ragweed; goldenrod pollen is too heavy to be carried in the
wind, and relies on pollination by insects. You might see stalks
with hard round galls in them, about an inch across. The gall
houses a larva of the parasitic goldenrod fly. Canada goldenrod
is one of the most abundant species, with its pyramid-shaped
cluster of bright yellow flowers at the top of a stem that grows
as high as 5 feet tall. It’s seen everywhere in the watershed
from August to September.
ODNR
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Great lobelia

Teasel Dipsacus fullonum
Pink-purple flowers in a
bristly, green, thistle-like
head 2-4 inches long are
this plant’s bloom. The
flowers appear in two
separate bands around
the head, with more
of them opening daily
July to October. The
stem is very prickly. It
grows along roadsides,
fields, railways and
other disturbed areas,
2-6 feet tall. Teasel is
Teasel
not a thistle, although it
resembles one. Its opposite leaves fuse with each other
to form a cup around the base of the plant. The genus
name comes from a Greek word meaning “thirst,”
because it was believed that you could drink the
rainwater that collected in the leaves. The dried flower
heads were widely used to comb and clean wool. It was
introduced from Europe.
Linda Grashoff

Cardinal flower Lobelia cardinalis
John Pogacnik
It’s hard to miss a cardinal flower
blooming sometime in July to
September on a stream bank,
swamp, marsh, or wet ditch. Its 1½
inch long, slender spiked flowers are
so scarlet that its name is believed
to be an allusion to the brilliant
red robes and caps worn by Roman
Catholic cardinals. Sometimes its
flowers are white or rose-colored. Its
stamens form a tube that extends
beyond the petals, providing a
nectar source for hummingbirds
Cardinal flower
that also pollinate the flowers. The
plant grows 2-5 feet tall, with alternate, lance-shaped leaves
that are toothed. Its beauty attracts humans, but like all
wildflowers, it should never be picked or transplanted from the wild.

Great lobelia Lobelia
siphilitica
Great lobelia is related to
the scarlet cardinal-flower,
but its inch long flowers
are blue in the shape of
a tube that flares into
5 lobes—2 on the upper
side, 3 on the lower. It
blooms July to October.
The flowers grow in a
long cluster on an upright
stem, 1½-3 feet tall,
interspersed with toothed
leaves. It thrives in wet
areas such as swamps and
roadside ditches.

ODNR

Linda Grashoff

Queen Anne’s
lace Daucus
carota
A multitude
of tiny white
flowers in small
clusters form a
larger umbrellashaped cluster
several inches
wide on this
plant. There
may be one deep
Queen Anne’s lace
purple flower
in the center. Blooms appear June to November. The stem is
covered with bristly hairs. Introduced from Europe, this is a
very common plant along roadsides and in fields. Queen Anne’s
lace is also called wild carrot; it’s related to garden carrots and
to parsley, with lacy leaves similar to those plants.
Linda Grashoff

Common yarrow

Common yarrow
Achillea millefolium
Growing where habitat
change is rapid, the 2-4
inch wide clusters of tiny
white flower heads bloom
from June to October.
Each flower head has
4-6 white rays that are
3-toothed. Yarrow’s soft,
alternate leaves are
sometimes confused for
fern. It grows to a height
of 1-3 feet and is often
found along roadsides,
railways, or open fields.

New England aster
Aster novae-angliae
The New England
aster is one of the
showiest flowers in the
fall, usually blooming
in dense clusters of
1-2 inch wide flower
heads, at the top of the
plant, each flower head
with a yellow center
and bright purple rays.
Its leaves are lanceshaped,
toothless, and
New England aster
its stem thick and
hairy. It grows to a height of 2-8 feet. It can be found August to
October in fields, thickets, and swamps. The name aster comes
from the Greek word meaning “star,” and describes the shape of
the flowers, with many narrow rays. The New England aster is
related to many other flowers that are in the aster family, such
as ox-eye daisies, yarrow, chicory, and even goldenrod.

ODNR

Common arrowhead

Common arrowhead
Sagittaria latifolia
This plant’s common name and its
genus name—related to Sagittarius,
the constellation of the archer—both
refer to its distinctive arrowheadshaped leaves. The flowers are 1 inch
wide, white, with 3 broad petals, and
grow in a small cluster. Common
arrowhead is also known as duck
potato; its tubers are a favorite food of
ducks and geese. Early settlers and
Native Americans also collected and
ate the tubers. Common arrowhead
grows in swamps and shallow water,
blooming July-September.

ODNR

Linda Grashoff

White snake-root

White snakeroot
Eupatorium rugosum
This poisonous plant was
the cause of the “milk
sickness” that killed many
settlers in the nineteenth
century. Cattle grazed on
the plant and produced
milk tainted with the
toxins. The tiny flower
heads are white, growing
in a fuzzy cluster at the top
of the 1-5 foot tall plant.
The leaves are toothed and
grow opposite each other
in several pairs along the
stem. It is found in woods
and thickets July-October.

Common cattail Typha
latifolia
The tall fuzzy spikes of
a cattail are actually
clusters of tiny brown
flowers. The male flowers
are in the upper section of
the spike and the female
flowers in the lower
section. In the common
cattail, the two parts of
the spike touch each other;
if they’re separated by a
gap, the plant is a narrowleaved cattail, which is a
non-native. The leaves
of the common cattail
Common cattail
are long, flat strips about
an inch wide, and the plants range from 3-9 feet tall.
Cattails grow in marshy areas and on lakeshores.
Native Americans and early settlers dried and crushed
the starchy roots to make flour. Look for their unusual
flowers May to July.
ODNR

This is only a tiny sample of the wildflowers to be found in the Vermilion River watershed. For more information see
Robert L. Henn’s Wildflowers of Ohio (Indiana University Press, 1998) or Stan Tekiela’s Wildflowers of Ohio: Field Guide
(Adventure Publications, 2001), upon which much of this article is based. For more information about plants that can have
poisonous parts, see John M. Kingsbury’s Poisonous Plants of the United States and Canada (Prentice-Hall, 1964).

Sarah Hoffman is an Oberlin College student (class of 2010) majoring in physics. She was
introduced to the Vermilion River Watershed in the first-year seminar taught by Mary Garvin
and Jan Cooper, and she continues to enjoy exploring the region on long walks.
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Common reed, Phragmites
Photo: Linda Grashoff

Non-native Plants of Our Changing Landscape

O

By david benzing

Linda Grashoff

ne might think that, apart from the crops that dominate
the rural landscape of the Vermilion River watershed, the
vegetation is comprised of native plants that the first settlers
encountered. In fact, more than half of the wild species in some of
our watershed’s most common plant communities weren’t growing
anywhere in North America as recently as 400 years ago.

Foxtail grass
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Among the first non-native plants to reach the East Coast with
European assistance were herbs like lamb’s quarters (Chenopodium
albidum, bottom right), velvet leaf (Abutilon theophrasti, top right),
several knotweeds (Polygonum spp., top right), and foxtail grass
(Setaria sp., left). So troublesome were these garden opportunists to the
original farmers of eastern North America that they soon became known
as “the white man’s curse.” What this American Indian frustration
really signaled was a process in the New World that continues to
transform not only the natural history of north central Ohio, but that of
our entire planet. We witness the consequences of this on-going invasion
every time we mow our lawns, tend our gardens, or take summer rides
through the countryside.
As more time passed, additional plants that were already adapted to
northern Ohio’s climate and soils arrived from Asia and Europe. Weedy
species like gill-over-the-ground (Glecoma hederacea, right), the common
white daisy (Chrysanthemum leucanthemum; next page, top left), and

Linda Grashoff
ODNR

Japanese knotweed

chicory (Cichorium intybus; next page, bottom left) have totally changed
the character of our meadows. Common reed (Phragmites australis
subsp. australis, left), reed canary grass (Phalaris arundinacea), and the
notorious purple loosestrife (Lythrum salicaria; next page, bottom right)
represent three of their especially aggressive wetland counterparts.
Imported, low-growing herbs especially well suited for lawns and along
pathways include several plantains (Plantago spp.), a larger number of
speedwells (Veronica spp.), and the ubiquitous dandelion (Taraxicum
officinale).

Velvet leaf

Linda Grashoff

Gill-over-the-ground

Linda Grashoff

Most threatening to our local forests of these non-natives are the socalled woody invasives. Members of this diverse collection of shrubs
and small trees include multiflora rose (Rosa multiflora), winged wahoo
(Euonymous alatus), and some Asian honeysuckles (Lonicera spp.;
next page, bottom right), all imported for use in planted landscapes.
Immature woodlands are especially vulnerable.

Lamb’s quarters
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Linda Grashoff

The non-crop plants that inhabit the Vermilion watershed, but evolved
in eastern North America, qualify as “endemics” or “natives” here. The
rest of our local residents constitute non-natives or aliens, in effect
plants that are considered “naturalized” owing to the fact that they are
well established. They are permanent residents today, but they cannot
be labeled legitimate natives. It should be noted, however, that even
the native plants of northern Ohio, those that arrived without human
assistance, have also done some traveling and not that long ago on a
geological time scale.
All of our native plants have had to move around during the past 1.5
million years, or more precisely, have been forced to migrate by the
expanding and receding glaciers discussed in the geology section of this
book. As recently as 13,000 years ago, following the melt-back of the
most recent glaciers, no vegetation of any kind was present in the area
that became our watershed. So in this respect, everything botanical in
our midst today is a colonist of some sort.

Common white daisy

The on-going mixing of native and non-native species that we are
witnessing in the watershed is an under-appreciated dimension of the
globalization phenomenon that’s received so much publicity lately.
Human economies and cultures that were less well connected in the
past have made their mark on our local vegetation as intercontinental
trade and travel have become more frequent. And it isn’t just plants
that are involved. For example, accidental importations of pathogens
like the Dutch elm disease fungus and predators like the emerald
ash borer (top right) have displaced or are now eliminating important
trees from our forests. More likely than not, many of the gaps that
are created as more trees die will be filled by the invasive shrubs that
already rank among our region’s most aggressive non-natives.
For example the white ash (Fraxinus americana), one native species
that has become more common in recent decades, is almost certain to
be decimated by the emerald ash borer (Agrilus planipennis). Another
pest that is yet to arrive, the Asian longhorned beetle, with its broader
diet, also threatens to purge our forests of many more species, including
exceptionally valuable ones like the sugar maple (Acer saccharum).
The invasive potential of plant species varies just as plant communities
vary in their vulnerabilities to invasions by non-natives. Crop fields,
roadsides, and waste areas—the watershed’s most disturbed habitats—
are most affected by non-native vegetation. Still, these same plants also
occur under more natural conditions along stream channels, for example
on sandbars and low banks subject to frequent reworking by floodwater.

ODNR

Linda Grashoff

Linda Grashoff

Chickory
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Purple loosestrife

ODNR

Invaders of these sites are fast-growing, short-lived herbs,
including those crop contaminants that so perplexed Ohio’s
original human inhabitants.

ODNR

The short-cycled weeds of this region can be divided into two
types according to the seasons in which they occur. Winter
annuals, the smaller of the two subsets, include the dead
nettle, (Lamium purpureum, middle right), annual blue
grass (Poa anuua), and the common chickweed (Stellaria
media). Like the rest of their kind, these three species, all
non-natives, germinate as soils begin to cool down in late
summer. Juveniles pass the winter in a dormant stage, after
which spring warmth triggers rapid maturation and seed
production before summer arrives.
Summer annuals, whose lives start and end in the same growing
season, are the larger subset. Ones with foreign origins include rough
pigweed (Amaranthus retroflexus; next page, bottom left), flower-ofan-hour (Hibiscus trionum, bottom right), and jimson weed (Datura
stromonium; next page, top left). It’s the summer annuals that oblige
local farmers to rely so heavily on chemical herbicides. Likewise,
the expense incurred to control them provides the incentive to plant
genetically engineered crops, such as the round-up-ready soybeans that
have almost entirely replaced older varieties in our local fields.

Emerald ash borer and larva (inset)

ODNR

This is not to say that the spring ephemerals are immune to invading
non-natives. Being low to the ground and requiring strong light, the
spring ephemerals must complete their brief annual growth cycles
before the trees overhead leaf out. Consequently, they are unduly
susceptible to competitors that cast shade earlier than the American
beech (Fagus grandifolia), oaks (Quercus spp.), maples (Acer spp.), and
the other deciduous trees.

Japanese honeysuckle

Linda Grashoff

Least affected in our watershed by plant invasions are its mature
forests. While it’s true that fewer tree species comprise the woodlands
today than in the past, the more species-rich communities of herbs
under the trees remain pretty much as they have been for thousands
of years. The deep, fertile soils at Fowler Woods and adjacent the
Vermilion River at the Lorain County Metro Park properties at Chance
Creek and Swift’s Hollow, for example, still support stunning displays
of wildflowers that belong to a category known as spring ephemerals.
All of them—May-apple (Podophyllum peltatum), our three species of
Trillium (T. grandiflorum, T. flexipes and T. sessile), the two troutlilies (Erythronium americanum, T. albidum), and Virginia bluebell
(Mertensia virginica) to name just a few—are natives.
Dead nettle

Linda Grashoff

Flower-of-an-hour
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Garlic mustard (Alliaria petiolata, right) seriously
threatens this community. Spending its first year of
life low to the ground as a short, inoffensive rosette,
its rapid growth, up to a full meter beginning as early
as mid-April, drastically changes its character. No
trout-lily, toothwort (Dentaria spp.), or rue anemone
(Anemonella thallictroides) anchored amidst a dense
colony of this mustard family member can conduct
enough photosynthesis to recharge its perennial organs
and reproduce. Garlic mustard also releases chemicals
that inhibit the growth of nearby plants. It has quickly
invaded woodlands across northern Ohio thanks to how
easily its tiny seeds adhere to the hooves of white tailed
deer.
Most of the forest invaders in northern Ohio are woody
and rely on birds seeking edible fruits to disperse their digestionresistant seeds. The weedy herbs, including garlic mustard, mostly
employ small, hard-coated seeds that ripen in dry fruits. They are
less reliant on physical mobility to colonize newly disturbed habitats.
Instead the exceptionally long-lived seeds of these short-cycled species
percolate into the soil where they can survive for decades awaiting
germination cues like exposure to light. Spade up just a small plot in a
long-established lawn, and soon you will have a stand of these mostly
non-native weeds.

Jimsonweed

So what should we expect our green landscapes to look like in the
decades ahead? Assuming that demand for firewood remains modest,
many of the region’s farm woodlands and floodplain forests should
continue to mature despite the loss of increasing numbers of native
trees. The fates of their herb communities will depend in large measure
on the success of understory invaders like garlic mustard. Finally, the
earlier springs, drier summers, and more frequent severe storm events
predicted by climate change models for the Great Lakes region could
influence both outcomes.

Linda Grashoff

ODNR

Rough pigweed

Buckthorn
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Persons who enjoy working
outdoors can also help by
eliminating non-natives like
multiflora rose (below) and
buckthorn (Rhamus spp.,
bottom left) on their properties. Several local organizations, most
notably the Lorain County Metro Parks, sponsor public work sessions
devoted to this task on their holdings. Donations for the purchase
and conservation of natural areas by agencies like the Western
Reserve Land Conservancy are another way to help insure that future
generations can enjoy nature in our watershed as we have known it.

Linda Grashoff
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Private individuals can do
a number of things to help
reduce the adverse impacts
of non-native plants in the
Vermilion River watershed.
Landscaping with natives
is especially appropriate.
If cultivars must be used,
then avoid stock prone to
naturalize, such as the
periwinkle (Vinca minor),
privet (Ligustrum spp.), and
Japanese barberry (Berberis
thunbergi). Better options
are increasing as the number
of nurseries offering natives
continues to grow.

Garlic mustard

ODNR

Multiflora rose
David Benzing grew up in Mansfield, Ohio, and recently retired from Oberlin College where
he taught biology and environmental studies courses for 41 years. His scholarly publications
mostly deal with the ecology and evolution of tropical plants, particularly bromeliads, orchids,
and the other epiphytes. David is a long time trustee of the New Agrarian Center, a local
organization dedicated to the promotion of environmentally sound land use practices. He and
two partners are establishing a small vineyard and winery on Gore Orphanage Road just south
of Route 113. This facility will demonstrate sustainable building designs and green operations.
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Moss carpets a bluff overlooking the Vermilion River
Photo: Dale Preston

Mosses and Liverworts: The First Green of Spring
Diane Lucas

By diane lucas

Water drains out of the shale cliffs into a small
hidden ravine at Swift’s Hollow. The green mosses
and liverworts can be seen growing on the shale.
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I

n the early spring, just after most of the snow has melted and
daytime temperatures are above 40° F, a walk through the woods
around the Vermilion River reveals bright green patches on trees
and rocks and soil. These are the bryophytes—mosses and liverworts—
of the Vermilion River watershed.
Most of the year these little plants are “out-greened” by the reeds,
grasses, trees, shrubs, and other flowering plants of the fields and
forests. But, in the early spring as soon as the temperature rises above
freezing, the mosses and liverworts resume their winter-interrupted
growth. At this time, when other plants are dormant, these amazing
plants begin to grow fresh green stems and branches, making spring a
good time to find them. Bryophytes do much of their active growing in
spring and fall along the Vermilion River when conditions are moist due
to rain. But if they are living in a moist environment on a riverbank,
damp path, or humid shale cliff, they will keep growing all summer.
These species are less obvious once the ground plants and trees have
leafed out. During this time you can find them by looking at riverbanks,
path edges, rocks, trees, and fallen logs. In our deciduous forests, leaf
litter blocks sunlight from reaching the forest floor; this keeps mosses
from growing on soil except in wind-cleared areas, or in open areas
away from the woods. Wet meadows also provide a home for many
mosses and liverworts, which can be found down at the base of the
sedges and grasses.

These little plants are not like their larger cousins,
the flowering plants, since they have no real roots to
obtain water and nutrients from the soil, or vascular
systems for transport throughout the plant. They
depend on rainfall and dew and wet areas to survive.
Most of these plants have leaves only one cell thick, so the water and
gases they need to produce food with the sun’s energy are absorbed
directly through the cell walls. Only a few of the stiffer, taller mosses
have anything like the vascular system of flowering plants. Thin
filaments called rhizoids grow from their stems to help anchor them
in place. Some species grow a felt-like mat, or tomentum, of rhizoids
around the stem; this serves to wick water up to the leaves and slow
down water evaporation. When there is not enough water for the plant
to grow, the leaves often fold close to the stem and sometimes curl up in
“crisped” configurations.

Diane Lucas

In the fall, the leaves falling from the deciduous
forest often cover up any ground-dwelling species.
But the mosses and liverworts that live on logs,
trees, boulders, and cliffs are not buried by the leaf
litter and do just fine until cold temperatures stop
their growth. Their dormant period continues until
a sunny warm winter day or later spring day. Over
100 species of bryophytes have been found along the
Vermilion River and its tributaries, growing on mostly
forested shady soil, shale cliffs, sandstone rocks, logs,
and tree microhabitats along the banks of the river.

These microscopic grayish sperm-producing
male antheridia and egg-producing archegonia
grow on the end of a stem or branch surrounded
by protective leaves. A reddish-orange, eggcontaining structure may be seen at the base
of each archegonium. After sperm swim to
and fertilize the egg, the newly formed embryo
develops into a sporophyte, with a stem
supporting a spore-producing capsule on top, as
illustrated below.

Mosses and liverworts share a similar
method of reproduction with ferns. The
little green plants that we see when we
look at a moss or liverwort, grow both tiny
egg-producing female structures called
archegonia and tiny cigar-shaped male
structures called antheridia (top right). In
the presence of a film of water, when both
these sexual organs are mature, a sperm
can swim to the archegonia and fertilize
the egg inside. Then the fertilized egg
grows into a capsule containing spores,
supported on a stalk (right). Depending
on the species, the capsule may contain
hundreds to thousands of spores. These
are protected by several features. When
the capsule is mature, a loose cap, the
calyptra, falls off. Then a tight fitting cap, the operculum, falls away,
revealing the peristome which consists of one or two rings of tiny teeth
(right). These teeth fold over the top of the capsule until conditions are
right for a stray breeze to carry spores away to a spot to grow into a new
plant. A change in humidity causes the teeth to bend away from the
mouth of the capsule, releasing spores. Many of them do not survive,
but enough are successful so that mosses with capsules are often seen.
Common names are uncommon for bryophytes. Because the untrained
eye easily overlooks them, only a few of the more conspicuous mosses

Diane Lucas

Some mosses have developed an amazing ability to stay desiccated
for several years, yet revive very quickly after ample water becomes
available. Special cells at the very base of the leaf of some species swell
up with water and push the leaves away from the stem so that more of
the leaf surface is in position to absorb energy from the sun. It is fun to
take one of the dried up bits of moss plant that react this way and put
a drop of water on it, then watch the leaves open up in a few seconds. It
looks like a completely different plant.

Sporophyte capsules of Brachythecium
velutinum. A lid-like operculum still covers the
capsule on the right, holding the spores inside.
On the left, the peristome, rows of teeth that
open to allow for release of spores, is exposed
after the operculum has fallen away. If the
released spores land in favorable conditions,
they will grow into new moss plants.
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have received common names. The rest
are referred to by their scientific names,
composed of a genus and a species. For
example a genus name like Leucobryum,
which means “white moss,” plus a
specific epithet, glaucum, which means
with a whitish or grayish appearance,
forms the scientific species name of the
pin cushion moss.

Mary Garvin

Pin cushion moss, Leucobryum glaucum,
(left), is sometimes called “mother-inlaw’s-cushion,” from the diabolical plots
of small boys to entice unsuspecting
older female relatives to sit down upon
large specimens of these inviting green
mounds. Unfortunately for those
wanting a soft cushion to rest upon in
the woods, Leucobryum glaucum retains
large amounts of water. This moss has
leaves with several layers of cells; clear
cells are both above and below the green chlorophyll-containing cells in
the leaves. The clear cells easily absorb and retain water in the tightly
packed cushion, providing a damp seat for the unsuspecting. The
pincushion moss’s multi-layer leaf is an exception to the single layered
leaves of most mosses. In dry weather these cushiony mounds have a
characteristic grayish green color.

Mary Garvin

Pin cushion moss

An individual plant of the broom moss looks like a miniature broom.
These grow in windswept colonies along the edge of well-drained
banks and paths in the woods. The most common broom moss in Ohio
is Dicranum scoparium, but some of the other species in the genus
Dicranum share its windswept appearance and are also called broom
mosses. Broom moss leaves are not straight but are all bent in a single
direction (left).
Tree moss, Climaceum americanum, forms clumps of what appears to be
miniature trees only an inch or two tall in shady woods. These colonies
in our forests are all usually a single plant connected by ground hugging
horizontal stems. They form dark green, loose mounds in the woods.
The hair-cap mosses are named for the “hairy” cap that covers a
developing capsule full of spores. These species of Polytrichum mosses
are sometimes also called the “star moss” because when they are moist

Broom moss
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The star-shaped appearance of moist Polytrichum moss (folded dried leaves in inset)

Diane Lucas

the leaves spread out from the stem, and look
like little green, star-shaped plants from above
(bottom center). But after they dry out, the leaves
fold up tight to the stem (bottom center, inset).
When the capsules mature, the hairy caps fall
off, exposing the capsules. They differ from other
moss capsules; they are angled like strange little
rectangular boxes. If you happen to be walking
through the woods with a hand lens on a string
around your neck (something I highly recommend!)
you can take a closer look at them. A flat cover
is held above the top of the capsule connected to
the tips of 64 short teeth. When the wind blows,
the spores inside the capsule are shaken out like
pepper through the small spaces between the teeth
(right).
Mosses and liverworts that grow on trees are
usually specialists in catching rain that flows down the trunks. They
live in the grooves and cracks of rougher-barked trees, and grow and
reproduce during the rainy season, going dormant during the dry spells.
They look freshest and best in the spring, and by summer or fall they
can look rather ratty. Anomodon attenuatus is the tree apron moss
inhabiting the base of a tree (below) and often forming thick luxuriant
mats. Its branches taper to a point (attenuate), which may be used as a
clue for field identification.

The top of Polytrichum capsules have narrow slits
through which tiny spores fall out

Platygyrium repens forms rather greasy looking, blackish-green,
thin mats farther up the tree and is an excellent example of asexual
reproduction (reproduction without the union of an egg and sperm).

Mary Garvin
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Anomondon attenuatus growing on the very base of the tree, has branches that taper
to a point. The more yellow club-shaped branch ends (inset) are new growth that is
uncurling and extending to form new tapered branches
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This moss rarely reproduces sexually with the growth of a sporefilled capsule. Instead it forms clusters of tiny brood branches at
the tip of its branches, which can be seen with a hand lens (left).
Each little brood branch can form an entire new plant if it lands
in a good habitat when it drops off.
Liverworts in the genus Frullania are most often found on bark
with thin tightly attached thread-like branches. If growing
conditions are good, these threads will form a solid mat covering
the bark. Some Frullania species appear as reddish-brown
threads or mats, and have been found in chickadee nests.

Tiny clusters of brood branchlets may be seen at
the tip of the stems and branches of Platygyrium
repens, a common tree moss. These brood
branchlets will each produce a new plant if they
fall off on a hospitable bit of bark.

Bryophytes also grow on rocks. Some species form thick green
turfs using moisture that seeps out of sandstone from ground
water. Others form thin mats that catch the spray and splash of
the river or use the seasonal rise and fall of the water level. Still
other species can grow on dry rocks far from a river; these species
generally have developed ways to survive long dry seasons. One
moss example is Hedwigia ciliata, which when dry forms wormlike branches that cling to the rock; the tips of the leaves are white,
which reflect more of the sun’s light. Since this moss usually grows in
open sunlight, reflecting light away from the plant keeps it from drying
too quickly.
Another group of bryophytes prefer to grow on rotting wood and thrive
on fallen trees and stumps. The mosses and liverworts that grow on
trees when they are alive and upright may continue to survive for a
while after a tree falls. These are eventually replaced by other species
that prefer dead rotting wood. Liverworts are often found on such logs,
especially if they remain moist as in habitats near a river. Liverworts
come in two growth forms; one form is called leafy and is somewhat like
the mosses with leaves and stems, growing prostrate on trees, rocks,
or soil. The other growth form is called thalloid; these liverworts are
without stems and branches, and grow as flat creeping tissue that is
usually somewhat strap shaped, and branching (right). They are often
found on damp rocks and stones near water or in crevices and little
damp nooks.

Diane Lucas

A few species of mosses and liverworts are aquatic and grow best in
water. Unfortunately, although these likely occurred in the Vermilion
River at one time, none of them have recently been found in the river,
probably due to pollution. There are some aquatic species in the creeks
and brooks that drain into the river. Similarly some other species found
on trees are very susceptible to air pollution or acid rain. Such species
are infrequent in this area, but still turn up occasionally.
Many plants are vulnerable to animals that feed on them. Mosses have
evolved defense mechanisms including bitter-tasting compounds in their
leaves and stems that make them unpalatable to browsing animals.
The large capsules of Polytrichum and other mosses that are full of
tasty spores are eaten because they are very nutritious. Ants, mice or
birds may be the occasional browsers.

Moss chink between cabin logs
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Mosses and liverworts fill in some of the smaller niches in the
environment since they only require a small space to thrive. They
provide a home to tiny insects and invertebrates. Since they collect dust
and debris that forms humus, they help establish a home for higher
plants. Some of the mat-forming mosses are used by birds to build nests
and were taken by early European settlers to chink their cabins (left).
Sphagnum moss is the basis of the horticultural peat moss industry;
vast peat deposits still exist in Canada and some of our northern states.
Although drainage and disturbance collapsed the dense mat that once
covered the lake at Camden Bog, sphagnum still grows there.

Diane Lucas

The liverwort Conocephalum conicum grows by branching. Pores, seen on the top surface, connect to air chambers inside.

To become intimately familiar with mosses and liverworts, a microscope
is needed. To peer down into the intricate detail of leaves and stems
and peristomes is a treat that drives both amateur and professional
bryologists to look at just one more moss. And sometimes little
invertebrate animals such as rotifers and tardigrades, also known as
“water bears,” are found moving about the leaves and branches. But
sights such as these are not needed to appreciate the simple beauty of
a mossy cliff face, large boulder, or riverbank. Or to appreciate the fact
that mosses growing on an inhospitable looking stretch of soil or stone
or concrete are collecting fine bits of soil and dust that will form a fertile
spot for the growth of other plants someday.

For more information, see The Ohio Moss and Lichen Association’s
website “Introduction to Moss Identification” at http://ohiomosslichen.
org/mossID1.html. They also link other useful books and resources at
http://ohiomosslichen.org/MossID5.html.

Diane Lucas grew up in western New York state and migrated to Ohio some 50 years ago.
Although interested in plants and botany for years, she began serious study of them in 1995
after retirement and became obsessed by bryophytes in 1997. She has coauthored a paper on
the bryophytes of Jefferson County with Barbara Andreas, and A Perspective Oriented Guide
for the Identification of North American Bryophyte Genera (http://www.life.uiuc.edu/mossguide/index.html ) with Malcolm Sargent.
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The edible morel appears during the first warm days of May
Photo: John Plischke III

Fungi of the Chance Creek Area

John Plischke III

By David miller

Turkey tail
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A

wide variety of fungi can be found in the woodlands of the
Vermilion River basin, such as at Chance Creek. Because
of the enormous diversity of fungi one is likely to find on the
watershed, a convenient way to categorize them is by what they feed
on. Fungi lack green plants’ ability to photosynthesize and make their
own food from the sun’s energy, so they must obtain their nourishment
elsewhere. The three main ways they do this are saprophytism or
feeding on dead material, usually plants; parasitism, again feeding
mostly on plants; and mutualism, a partnership between a fungus and
again, mostly plants.
Most saprophytic fungi you’ll see are those growing on wood, usually
on dead branches or logs. Among the most commonly encountered
smaller (½ to 2 inches) tough, leathery shelf-like fungi are the turkey tail
(Trametes versicolor, left), the false turkey tail (Stereum ostrea, middle
right), the violet tooth (Trichaptum biforme, top right), and Stereum
complicatum (right). The latter two often develop numerous fruiting
bodies, covering the surface of their host. These wood decay fungi are
the ones you’ll most likely find during dry weather, as their toughness
prevents their decay and the dead wood they grow on has a reservoir of
moisture that allows them to ride out moderate dry spells. In fact, they
are so tough that many of them can be found at almost any time of year.
Saprophytic fungi are critically important to recycling the elements locked
up in the dead wood that accumulates in any forest. They turn the wood
back into the all-important organic or humus portion of the soil, making
the nutrients locked up in the wood available to plants growing there.

John Plischke III

Some wood decay fungi are very specific in their
preferences. The hemlock varnish shelf (Ganoderma
tsugae; next page, top left) is found on hemlock logs;
the cinnabar red polypore (Pycnoporus cinnabarina;
next page, top right) is especially fond of wild black
cherry. Others can be found on a wide variety
of wood, including the artist’s conk (Ganoderma
applanatum).
One can also find fleshy fungi that is soft, easily torn
and quick to decompose growing on wood, especially
after a good (1-2 inches) rain. Most commonly seen
are the oyster mushroom (Pleurotus ostreatus; next
page, bottom left), the honey mushroom (Armillaria
mellea; next page, middle right), the sulfur shelf (Laetiporus sulfureous;
next page, middle left), and hen-of-the-woods (Grifola frondosa). All
four of these are edible to most people and are avidly sought out by
mushroom pickers. Two much smaller mushrooms often seen on logs
are Mycena leiana (next page, middle right), a bright orange, small (1/2
inch caps) mushroom often seen in large clusters. Another
John Plischke III
Mycena, M. haematopus (next page, middle left) is about the
same size, also found in large clusters, but is a dull purple,
and its stems, if broken and squeezed, exude a dark liquid
similar to blood in color.
Parasitic fungi attack and weaken or kill the host organisms
they feed upon. Their names usually refer to a symptom of
the disease they cause. Rusts, smuts, leaf spots, and blights
are among these fungi. Two common spring plant diseases
are rusts that attack Jack-in-the-pulpit and May-apple
plants (next page, bottom right). Rusts cause orange, rustcolored pustules or open sores to form on the underside of the
leaves of the infected host plant. They are among the largest
group of plant disease-causing fungi and attack a variety of
commercially important crops, such as wheat and apples.
The rust that attacks apple trees on the watershed occurs
naturally on our native cedar. Two fungal parasites that have
led to the virtual disappearance of what were important members of
our forests are Dutch elm disease and chestnut blight. Both of these,
imported from far away parts of the world, were devastating to the
American elm and chestnut, which had no resistance to the fungus.
By far the most commonly encountered
fungi you will see at Chance Creek are
those that form a mutualistic partnership
with a wide variety of plants. Both
members of these partnerships benefit
from their association; indeed the
teamwork between them has often become
so closely linked that both fungus and
plant cannot survive unless they are
so united. There are two types of such
mutualisms, mycorhizzae (Greek for
fungus-root) and lichens.

Violet tooth

False turkey tail

John Plischke III

To observe the first group, most of which
are mushrooms, you should visit the
Vermilion River Reservation near Chance
Creek a few days after heavy (1-3 inches)
rains from mid-summer until mid-fall; you
will likely see dozens of different mushrooms carpeting the forest floor.
Although a few of these are saprophytes, feeding on the accumulated
leaf litter, tiny twigs, nutshells, or pinecones, most emerge directly from
the earth and have no obvious attachment to a food source. They are,

Stereum complicatum
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Hemlock varnish shelf

Cinnabar red polypore

Mycena haematopus

Honey mushroom

Sulfur shelf

Mycena leiana

Oyster mushroom

Rust on may-apple
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The second group of mutualistic fungi also form tight, virtually
necessary relationships with a very different group of plants,
microscopic algae. These associations are known as lichens. The
fungus obtains nourishment from the algae, primarily in the form
of sugars. The algae, in turn, are provided protection from harsh
conditions such as drought, bright sunlight, harsh temperatures, and
lack of sufficient mineral nutrients. The fungus forms a tight cluster of
threads around the algal cells, in essence building a small greenhouse
that provides a protective barrier. This structure allows the algae to
thrive in environments in which they would otherwise quickly perish.
Lichens can be found on high mountain tops, under Antarctic ice, and
in fierce deserts. At Chance Creek, however, you‘re most likely to find
them on the ground, rocks, or tree trunks and branches. Two commonly
found on tree trunks are Parmelia rudecta (below) and Pseudoparmelia
caperata (top right). Both of these species are good indicators of clean
air, as they quickly perish in areas where the air is polluted.

John Plischke III

in fact, tightly attached to the roots of many of the trees in the forest.
The fungus absorbs sugars that the tree freely shares. Indeed, some
scientists estimate that as much as 25% of the carbon that trees filter
from the air as carbon dioxide ends up as the body of these mushrooms.
The tree, in turn, benefits from the supply of mineral nutrients provided
by the fungus, which is much more efficient than the tree at finding
and extracting nutrients from the soil. During a good season you might
see several dozen different species of these mushrooms. Although this
group includes the deadly destroying angel (Amanita virosa, bottom
right), it also includes the treasured edible morel Morchella esculentaI
(top photo, page 50), which is found in spring.

Lichen
Pseudoparmelia caperata
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Thus, fungi have an enormous impact on the plants at Chance Creek.
They decompose woody remains, recycling scarce nutrients and building
soil. They cause sometime fatal diseases to some unfortunate few
plants. And they form life enhancing partnerships with many of them,
including most forest trees.

Lichen
Parmelia rudecta

David Miller grew up in a western suburb of Chicago, where his love of the outdoors was
fostered by frequent rambles in the nearby Des Plaines River natural area. While the main
focus of his career has been on plant physiology, his interest in fungi resulted in his teaching
a course on them from 1973 to 2005, when he retired after 37 years of teaching at Oberlin
College. He lives in Oberlin, tending 2.7 acres of woods, grounds, and gardens.

Destroying angel
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A view of the river through the arches of the railroad tressle in Wakeman
Photo: David Graves

Waters Past Wakeman

Mary Garvin

By david graves, patricia graves,
and amie swope

Breeze Hill
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L

ike many cities and towns, Wakeman’s location along a river
has contributed to its economy, lifestyle, and ability to keep pace
with the currents. Some great ideas have been floated over the
years, and some have materialized. A few dramatic and memorable
events have also become part of the flow of waters under the thricerebuilt bridge.
Our family has lived near the Vermilion River since John Denman
made the long walk from New York in 1817, settling north of Wakeman
along the river where he built a home called Breeze Hill that still stands
(left). John had traveled west along Lake Erie with his brother William
and a peck of apple seeds until he found the mouth of the Vermilion
River and started south, seeking land for a farm. This land came at the
dear price of $3 per acre. Although the British born John never became
an American citizen due to his objection to slavery, John invested in
the area by raising 14 children with his wife, Marinda. All of John’s
14 children attended Oberlin College, and four of them fought for the
Union in the Civil War.
As frequently happens, over the years most of John and Marinda’s
children and grandchildren scattered across the nation in pursuit of
Manifest Destiny. Our branch of the family remained, eventually giving
up the farm in 1900 for town life in Wakeman. As the fifth and sixth
generations to live along the river, we have been witness to a great deal
of water flowing through the banks of the Vermilion River.

Courtesy of David Graves

Early life along the river in Wakeman
called for the building of mills run by
hydraulic power. As early as 1823, Burton
Canfield built a sawmill and a gristmill
(right) on the east side of the river just
above the present dam. Although the
sawmill’s fate has disappeared from
memory, the gristmill’s dramatic finish
has been “grist” for local gossip for a
century. The story goes that the gristmill
burned to ashes on March 2, 1899, on
the same night that its owner, Cecille
Gibson, disappeared. One version of the
story is that Gibson himself set fire to the
mill and used its flames to cover his own
disappearance.
Another story suggests that Gibson was
known for allowing “undesirables” to hang
around the mill and that these “undesirables” killed him and used the
fire to cover the murder. Our Great Uncle Lyle Denman related the
story to us that he had asked what “undesirables” were when he was
a child. He was told that he was too young to understand. No matter
how and why the fire started, Gibson disappeared and no bones were
ever found in the remains of the fire. Gibson was not forgotten, though.
According to local legend, his daughter would stand on the bridge
and cry, “Cecille, Cecille” in shrill tones that echoed down the river.
Eventually, a street in Wakeman was named Cecille as a permanent
reminder of the tragic mill fire and the fate of its owner.

The first grist mill stood on the south side of the
bridge near the site of the present dam

Courtesy of David Graves

People in Wakeman have been making sure they could cross the
Vermilion River since 1827, when Philo Sherman and Burton French
built a wooden bridge over it. It was supplanted by a metal bridge in
1878, which was eventually taken down and shipped via rail to serve
on a side road in Monroeville. The first concrete bridge was built in
1908, but heavy truck traffic on Route 20 convinced local leaders that a
stronger bridge (below) was necessary.

Construction of concrete bridge
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In 1933, a new bridge was to be built, but traffic
still needed to flow across the river. Workers
built a temporary bridge between the road
bridge and the railroad bridge. Today, when
the water level of the river is down, the footers
from the temporary bridge are still visible in the
river. The destruction of the 1908 bridge was a
momentous event in a small town, even springing
school kids from their books to watch from the
banks of the river. A crane with a wrecking
ball took two hits on the west end of the bridge,
traveled across the temporary bridge, and then
took one more swing from the east end before the
old bridge tumbled into the water. Richard Ross,
who was a senior in high school at the time and
is also a cousin of our family, recounted this story
years later.
Courtesy of David Graves

The 1933 WPA project bridge gave nearly every
able-bodied man in town a job. Our father and
grandfather, Fred Graves, hauled all the steel for
the bridge from Cleveland and Wheeling, West
Virginia. Bridge-building was also going on in
Wheeling and Graves had to take a ferry across
the Ohio River with his truck. On one occasion,
the man who operated the ferries knew he was
losing his livelihood, so he charged Graves an
Thanksgiving 1948 at Shelton’s sugar bush.
astonishing $12 to cross the Ohio River—more
Back row: Alice Louise Babcock, Jack Graves, Betty Chappel, and Myron Shelton.
money than Graves would make for the whole
Front row: Catherine Babcock and Bob, Dave (author), and Don Graves
trip. When Graves returned to the bridge that
night, the contracting company, the Hecktor Moon Company, repaid
him the $12 fee.

Courtesy of David Graves

When the steel was in place, workers wheeled the concrete out on
the bridge with wheelbarrows balanced on narrow planks. One
wheelbarrow got away from its handler, Art Divers, and ended
up in one of the arches of the bridge, where it remains today.
As the project was completed, one of the workers, George
Dalton, with his team and wagon, had the honor of being the
first to officially cross the new bridge.

Crossing swinging bridge over the Vermilion River at Shelton’s sugar
bush. From front to back are Don Graves, Catherine Babcock, Alice
Louise Babcock, Myron Shelton, and Betty Chappel

56

Getting across the river wasn’t always the goal of motorists.
F.A. Denman (top right), grandson of John, owned picnic
grounds on the west side of the river where motorists from
Cleveland could come to enjoy the scenic river and perhaps rent
one of his boats. F.A. Denman was known for keeping a daily
diary, and he made many notations about his visitors at the
picnic grounds. On July 4, 1934, he wrote, “beautiful day for a
picnic, had 28 paid machines (cars), two stayed the night and
three did not pay.” He charged only fifteen cents per “machine”
and noted in his journal that one year he made $60 for the
whole year.
Swinging bridges are also a reminder of the past uses of the
Vermilion River area. Two swinging bridges existed south of
Wakeman. One of them was on the property of Myron Shelton
and was used to get across the river to the maple sugar bush
on the other side (top and bottom left). One spring in the
1930s, the rising river made this swinging bridge unexpectedly
impassable. Fred Graves and Carl Love were across the river
boiling maple syrup all night when daylight approached and

showed them the swollen river. Since the bridge was flipped upside
down by the water, the only option other than drowning on the little
island that the river had cut was to get in an empty sap tank and float
down the river. They used a pole to steer their makeshift craft and
had the time of their lives, even though the people on the shore were
worried that they would drown before reaching French’s Bridge at
Route 303. This swinging bridge existed until the late 1950s when some
rambunctious Boy Scouts (an author of this article included) made a
late night trip across the bridge that reminded adults that the bridge
was probably unsafe and should be taken down. Another bridge near
Wayne Dalton’s home (formerly the Herman Ott property) is also gone,
but some cables remain to remind people of where it once swung.

A later generation of Wakeman children did dip their toes in the river.
Ask anyone who went to Wakeman Elementary School in the 1970s,
and they will surely remember trips to the Land Lab—a chunk of land
owned by Helen Brucker, a fifth grade teacher. She allowed groups of
school children to traipse across her property down through the woods,
past the quicksand to the river. Many afternoons were gleefully spent
in muddy sneakers catching crayfish on the banks of the river in the
name of science education (below).

Courtesy of David Graves

Former school kids also remember stories about the road bridges across
the river. Bridges on Chenango Road and Route 303 had low weight
limits due to their age and condition. Bus driver Jim Sabin would let
the kids off the bus at one end of the bridge and allow them to walk
all the way across the bridge before gingerly starting across himself
with the heavy bus. This practice continued for several years until the
bridges were brought up to date.

F. A. Denman

Courtesy of David Graves

Some recreational ideas for the use of the river were planned but never
came to fruition. French Lake was a major development idea first
floated in the 1930s by Herb French and Clarence Bailey. They planned
to dam the river about 4 miles north of Wakeman near the airport and
flood 600 acres to create a recreational area. This dam would have been
87 feet tall, dramatically altering the landscape of the area. The lack
of manpower and construction supplies
during World War II quickly put a stop
to the plans. When the plans resurfaced
in the 1960s, Ohio Edison was reported
to have squelched the idea when
someone suggested turbines in the dam
could be used to generate electricity.
Another recreational plan that washed
out was that of Garrett Morgan, the
Cleveland man who invented the traffic
light and the self-contained breathing
apparatus. He purchased 40 acres
along the river on Chenango Road and
laid it out in lots to sell to his friends.
He planned to call it “Country Club
Estates,” but World War II came along
and stalled his plan after only about two
cabins were built. Because of gasoline
and tire rationing, his intended buyers
from Cleveland could not make the trip
to see the scenic banks of the river.
Although the big plans for development
along the Vermilion River didn’t pan

Ms. Wolf’s Wakeman Elementary third
grade class, 1975-76, at the Land Lab
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David Graves

Author Pat Graves on the river in 1976

out, many locals have engaged in the simple pleasure that flowing
water can provide. Our family enjoyed Sunday afternoons along the
river. Sometimes we would put an old, heavy, wooden row boat built
by Fred Graves into the river just south of Wakeman at Glenn and
Evelyn Morey’s property (above) and row north toward the dam and
bridge. Other days we would be more adventurous and walk the river.
On one such occasion, we went north of Wakeman to Olsen’s farm (now
a state nature preserve) and started our trek along the river. We took
pictures, watched for animals, and collected rocks from the river. After
a while we got the bright idea to walk back to Wakeman. As we came
around every bend in the river, we were sure we would see the bridge
in Wakeman. We even believed we heard the sounds of traffic as we
neared our destination. After several hours of walking, we gave up and
dragged our sodden selves up the bank of the river. To our surprise, we
weren’t a half mile as the crow flies from where we had started. We’re
sure the river as it twisted and wound its way to the lake enjoyed a
laugh at our expense.
David Graves

Life along the river has not always been peaceful and
placid. Many local residents have vivid memories
of the notorious July 4, 1969, storm that brought 11
inches of rain in one night and turned a sleepy river
into a roaring torrent (left). Previous to this storm,
the highest the river had ever been was reached in
1913. When Wakeman put in its water treatment
plant, the pumps were set 12 feet above that high
water mark. But in 1969 the river rose an estimated
30 feet and totally submerged the pumphouse. The
storm came in on a Friday, leaving Wakeman with no
electricity and no filtered water. By Sunday morning
the bridge at Terryville Hill north of Wakeman was
washed away and took the natural gas line feeding
Wakeman with it.
July 4, 1969 flood at Garfield Road east of SR 60
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A few days after the storm while the river still roared between its
banks, local residents knew that something needed to be done to get

drinking water back in Wakeman. Residents David Graves, Robert
Graves, General Divers, Jerry Eaton, and Leon Butler waded into the
waist-deep water at the pumphouse to rescue the two pumps. They had
to take them apart and haul them out in pieces to be baked dry before
they could be turned on again. One of the most powerful memories of
this flood was the roaring of the river that residents listened to for three
days. Such roaring had never been heard before and has not been heard since.

Courtesy of David Graves

Like the Vermilion River, the village of Wakeman has ebbed and flowed
but remains largely the same. Bridges have come and gone, ideas have
floated or gone under, but the population of the people along the banks
has remained steady in the current.

1933 skating party on the river including Lori Seringer, Nancy Tinker, Ruby Peabody, Art Licht,
Peg (Fye) Martin, Mike Polchey, Harry Holmes, Monica (Fye) Grady, Helen Eastman, Bob Martin,
Eleanor Breisch, Hawk Erbs, Bob Brucker, unidentified person, and “Hotchy”

Patricia Graves was raised in Wakeman and frequently played along and in the Vermilion
River as a child. She graduated from Kenyon College with degrees in English and Russian
Area Studies and completed an M.A. at Ohio State University in East European and Slavic
Studies. Today she resides in Huron with her husband and two children and teaches English at
Vermilion High School.

Amie (Graves) Swope grew up in Wakeman and still lives nearby. She graduated from Kenyon
College with degrees in English and Political Science and has taught high school English and
government for fifteen years. In her free time, she enjoys playing in Lake Erie with her husband
and two sons and long-distance running with her sister Pat—especially along the banks of a
river.
David Graves was born and still resides in Wakeman, where he serves as the Village
Administrator, Assistant Chief of the Fire Department, President of the Library Board, and
the town historian. He continues the farm machinery business begun by his father, Fred, in
the 1930s, and has made service calls to the fertile farmlands along the Vermilion River since
he was old enough to drive a truck. He and his wife Beverly have four daughters and seven
grandchildren.
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Aquatic nymph stage of mayfly
Photo: Judy Semroc

Life in the Water: Aquatic Invertebrates

I

By mary garvin and j.p. lieser

Judy Semroc

f you’re willing to get your feet wet and take a little time to explore,
you’ll discover a fascinating new world in the Vermilion River. At,
and just below, the surface of the water live aquatic invertebrates,
or animals without backbones. They represent the largest proportion of
animal species present in the Vermilion River. However, you’re likely to
miss even the most common species unless you walk out into the river
and closely examine their aquatic habitat.

Adult mayfly

60

Macroinvertebrates—invertebrates large enough to be viewed without
a microscope—make up a large category of very diverse organisms.
Most are comprised of insects in various life cycle stages, but they also
include many species of worms, leeches, mollusks (snails and mussels)
and crustaceans (such as crayfish and amphipods). For all of these
groups, water serves many of the functions that air serves for land
animals. As it flows over their gills and bodies, it provides oxygen,
removes wastes, and even delivers food. This is true whether an
organism’s body has an outer shell, as found on crayfish or clams, or is
lacking hard external protection, as with worms and leeches.
You can easily predict where to find invertebrates in the river because
they are dependent on available habitat. Among the best predictors
are river structure (riffle, run, or pool), the amount of dissolved oxygen
present, and substrate (the underlying layer) available for attachment.
Substrates in the Vermilion River include rocks of many sizes, sand,
clay, logs, and aquatic plants.

Ryan Sartoski

Ryan Sartoski

Dragonfly nymph

The best way to easily find a large number of macroinvertebrates is to
wade into shallow areas of fast moving water called riffles, pick up some
rocks, and look at their underside. In riffles relatively shallow water
runs quickly over rocks due to changes in elevation of the riverbed.
Here the surface of the water is broken, causing splashing and allowing
oxygen to dissolve in the water. This results in high levels of dissolved
oxygen, which invertebrates breathe through their gills and/or body.

Steve Coburn-Griffis

Living in the fast moving water also ensures that oxygen is delivered at
a higher rate than in the slower sections of the river on either side of a
riffle known as runs. Runs are characterized by fast, deep areas where
the water surface is turbulent but not broken by rocks, and pools, wide
and deep areas with slow current. Species of young mayflies (top and
bottom left), stoneflies, and caddisflies are all common in riffles, while
the nymph stages of dragonflies (above and top right), and damselflies
(below) prefer slower moving or still water. These organisms are
aquatic only for their early life stages, then, as adults, live in the air or
on land. With their flat bodies and claws at the end of their legs, many
of these immature forms are especially well-adapted for attaching to
substrate, even in fast moving water. Also by living on the underside
of rocks too large to be easily disturbed by currents, some species are
hidden from predators such as fish or birds.

Damselfly nymph

Adult dragonfly emerging from nymph stage

John Pogacnik

The American rubyspot is a species of damselfly found
along the river bank
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Judy Semroc

Mussels wait for the water to deliver their food and use their
gills to filter particles out of the fast flowing water. Certain
species of caddisflies spin nets to trap food particles carried
by the currents. Some species of stoneflies, mayflies, and
snails scrape algae from the surface of the stone substrate,
which is why they are known as grazers or scrapers.
Caddisfly larvae are among the most abundant scrapers in
riffles and the most impressive architects of nature. Their
homes, often made of tiny sticks or stones held together with
a sticky secretion, may be found glued to the bottom of rocks.
These houses provide both a hiding place from predators and
shelter from the swift current. Some species of caddisflies
are even known to incorporate tiny pieces of translucent
quartz, believed to serve as a window allowing the resident
larvae to monitor daylight (left).

Predators are a constant threat to caddisflies and most other small
invertebrates. Crayfish are among their most obvious predators (below).
Sometimes partially visible as they hide under rocks, they wait for prey
to come close enough to ambush and grab with their sharp claws. One
of the more impressive, but less abundant, predators of well-oxygenated
riffles are hellgrammites, the larva of dobsonflies (top right). These
large, fierce-looking predators actively search for and prey on other
invertebrate species using their large pinchers. In addition, many
species of fish are predatory, which is why many of the lures used to
catch game fish, such as bass and steelhead, are designed to look like
aquatic invertebrates.
Linda Grashoff

Caddisfly larvae cases
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The native crayfish Orconectes sanbornii, pictured here, is common in the wateshed. Studies by Roger Laushman and his students at
Oberlin College confirm that the invasive rusty crayfish, Orconectes rusticus, has not become established in the Vermilion River, although
it occurs commonly in other regional watersheds, such as the Huron and Rocky Rivers.

Ryan Sartoski

Hellgrammite

Because macroinvertebrates are dependent
on their water environment, any alterations
of that environment can have direct effects
on them. For that reason, biologists consider
them to be ideal indicators of water quality
and classify common macroinvertebrates
of the riffles according to their ability to
tolerate pollutants. Although all species
have evolved strategies to cope with natural
seasonal changes in water quality, each
species varies in its ability to deal with
extreme changes, induced by both natural
and human causes. Sensitive species are
found in large numbers only in portions of
the river that are relatively free of organic
pollution and silt. Organic pollution results
in reduced levels of dissolved oxygen, and
siltation results in loss of favorable places
to live. Sensitive species include the water
penny larvae, many species of mayfly
and stonefly nymphs, caddisfly larvae, dobsonfly larvae, riffle beetle
adults, and gilled snails. Moderately sensitive species are slightly

Ryan Sartoski

Sit quietly on the river bank near the calm water of a run or pool and
observe the surface dwellers, or skaters, of the aquatic world. Common
surface dwellers are the water striders (below) and whirligig beetles,
both of which make a living by preying on living and dead invertebrates.
They take advantage of the water’s surface tension and literally walk
on the water with the aid of tiny hairs on their legs. These hairs also
help them locate prey by detecting vibrations on the water surface.
The substrate of the zones where they live
tends to be fine sediment that has dropped
out of the slow moving water. Hiding in the
fine sediment are less obvious burrowing
invertebrates, including some species of
worms and midge larvae.

Water strider
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Steve Coburn-Griffis

more tolerant and can withstand a wider range of
water quality conditions. They include damselfly
and dragonfly nymphs, cranefly larvae (left), beetle
larvae, crayfish, scuds (amphipods, below), mussels,
and sowbugs (isopods, bottom left). Tolerant species
can withstand the highest levels of pollution.
Blackfly larvae, midge larvae, pouch snails, and
leeches are common even in the most polluted
stretches of the river and, therefore, are considered
very tolerant.
Invertebrates are critical links in the food chain
and, consequently, key to maintaining the health
of river ecosystems. Plant eaters and filter feeders
transfer the energy and nutrients acquired from
vegetation and other organic matter on which they
forage to the larger predator species, including other
invertebrates and fish that devour them. Without
macroinvertebrates, the river could not support fish
and the larger animals, like great blue herons, that prey on fish.
Therefore, by protecting high water quality, we’re preserving not
only the invertebrates that live in the river, but also the entire river
ecosystem that relies on them.

Judy Semroc

Cranefly larvae

Mary Garvin was raised near Clyde in Sandusky County and now resides on 5 acres in
Brownhelm Township along the Vermilion River, which she frequently explores with her
dog Ruby. As an associate professor of Biology at Oberlin College she teaches courses in
ecology and invertebrate biology, including Field Based Writing: Ecology of the Vermilion
River Watershed with co-editor Jan Cooper. She also serves on the board of the Western
Reserve Land Conservancy, Firelands Chapter.

Steve Coburn-Griffis

J.P. Lieser was raised in Columbus, Ohio, spending much of his childhood exploring the
creeks and woods near his home. He received a B.A. degree from Denison University
and a M.S. in Environmental Science, with a concentration in aquatic conservation
biology, from Ohio University. J.P. has been a Watershed Extension Educator with Ohio
State University Extension for over seven years, specializing in stream monitoring and
environmental education.

Sowbug
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Scud

Vernal Pools
by Mary Garvin

Unlike rivers and streams, vernal pools are small, temporary bodies of
water that occur when depressions in undisturbed areas in woodlands
become filled with water each spring. Because these wetlands are dry by
late summer or autumn, the organisms that live in them must complete
the aquatic stage of their life cycle, or for some species, their entire life
cycle, in the few months when the pools contain water.
Frogs and salamanders may spend the aquatic stages of their lives in
vernal pools. An amazing array of other species ordinarily eaten by fish
thrive there because fish cannot survive in temporary bodies of water.
Some vernal pool species are found nowhere else. One way of confirming
that a woodland pool is truly a vernal pool is to find these species there.

Judy Semroc

Fairy shrimp (bottom) are one of the most interesting examples of a
vernal pool species. They are quite small, less than one and a half inches
long, and spend their entire adult lives—several weeks—in vernal pools.
Because fairy shrimp often rest on the bottom of the pool or dart quickly
through the water, they may be difficult to see. With a little patience and
luck, you can see them slowly swimming upside down through the water,
using their many jointed legs like oars to propel them. They also use their
legs to acquire oxygen from the water and to collect food.

Judy Semroc

Daphnia are among the most common

Common in vernal pools, water scavenger beetles breathe from an
air bubble on the underside of their body

For more information about vernal
pools in Ohio, see the following
websites:

As part of
vernal pool organisms
the vernal
pool community, fairy shrimp feed on a number of small
organisms such as algae or bacteria, thereby keeping
those populations in check. Although free from fish
predators, they are a food source for aquatic insects, and
to a lesser degree, salamanders, frogs, and birds. Adult
female fairy shrimp are capable of laying eggs that are
resistant to drying and cold, so after the pool dries out,
the eggs remain in the depression for the dry season.
When the snow melts and rains begin the next spring,
vernal pools fill again and the eggs hatch.

Judy Semroc

The Vernal Pool Association at http://
www.vernalpool.org/vernal_1.htm
The Ohio Vernal Pool Partnership at
http://www.ovpp.org/
Partners in Amphibian and Reptile
Conservation. “Habitat Management
Guidelines” and other publications at
http://www.parcplace.org/publications.

Fairy shrimp live only in vernal pools
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Light shines through the iridescent nacre or
“mother-of-pearl” that lines this mussel shell
Photo: Mary Garvin

Freshwater Mussels of the Vermilion River
By michael j. tevesz and
  robert a. krebs
Louie Rundo

A

lthough the Vermilion River watershed has changed greatly
in the past 200 years, a diverse group of freshwater mussels
continues to thrive through much of the river. In 2006
Cleveland State University surveyed over 20 sites along the river and
its major tributaries. Because the species composition of a freshwater
mussel fauna is likely to change with stream size, substrate (underlying
layer) type, and the rate of flow, the river was sampled at a number of
points, including the east fork, east branch, and southwestern branch
of the river. The area covered ranged from the headwaters in Ashland
County to the highway bridge at Route 2, not far from where the river
flows into Lake Erie at the town of Vermilion. The results of this
research highlight the diversity of mussels within the watershed.
In contrast to results of surveys on the Black River, the Vermilion
appears to be relatively clean and fresh, with a healthy array of mussel
species, especially south of Birmingham. In total, 19 different species
of freshwater mussels were found. This met, and even exceeded, our
expectation of the number of species we were likely to find, given the
river’s small size.

A fat mucket in its characteristic life position partially
imbedded in a gravel substrate
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What they are and what they do
Freshwater mussels are bivalve mollusks like their marine cousins, the
clams, scallops, and oysters. They consist of living soft tissues encased
within two mineralized shell halves joined by a ligament. This ligament
works as a spring that causes the shell to open, and acts in opposition
to the two adductor muscles that close the shell. Mussels are part of

a distinguished lineage of organisms, known
as mollusks, whose ancestors first appeared
in primeval oceans more than 500 million
years ago. Since then, mollusks have invaded
both freshwater and land and diversified into
creatures as disparate as colossal squid, garden
slugs, ship worms, and limpets, as well as
the diverse freshwater mussels in American
streams and lakes.
A typical adult freshwater mussel shell is about
five inches long and oval or elliptical in shape
(right). The outer shell surface is covered by
an organic layer called a “periostracum” that
may be patterned and colorful, which it has
been suggested aids in providing camouflage
from predators like raccoons and large birds.
This surface also may be ornamented with
ridges and furrows, as well as concentric dark
bands analogous to tree rings, which reflect
W. Calvin Borden
seasonal growth and environmental conditions.
At the top (dorsal) edge of the mussel, the two
Shown are the structures of the outside (A) and inside (B) of a unionid mussel shell based
halves of the shell are hinged together. Each
on a drawing of the wavy-rayed lampmussel.
half is called a “valve”; hence we call mussels
“bi-valves.” The inner shell surface is composed of iridescent nacre
(“mother-of-pearl”) that is sometimes breathtakingly colorful, and it
usually contains ”teeth” that help guide the two valves to good closure.
The anterior and ventral surfaces remain buried in the stream bottom,
while the dorsal and posterior surfaces are exposed in the water column.
Freshwater mussels live partially buried in sediments where they make
their living by filtering water. They crawl and burrow in substrates,
ranging from sandy mud to gravel, with a large, powerful foot that
extends through the two halves of the shell. The movement of small
hairs on the gills causes water to flow into the siphons along
the back margin of the shell (previous page, bottom left).
This moving water provides the mussels with oxygen and
suspended organic matter, some of which they ingest as
food. The siphons are formed by mantle tissue, which also
lines both valves and functions to deposit calcium carbonate
that increases shell size and thickness.
Freshwater mussels do much that is good for their
ecosystem. They churn up the sediment through the activity
Fat mucket
of their foot, releasing nutrients back into the water, like fat
(Lampsilis radiata luteola)
earthworms do in soil. As filter feeders, mussels also transfer
suspended particulates from the water down to the bottom and then
recycle them. In turn, mussels serve as a food source for birds and
small mammals.
Species that live in the river
The 2006 Cleveland State survey reported that many of the
19 species of mussels found were typical of medium sized
rivers, like the fat mucket, fluted-shell, fragile papershell,
and pink heelsplitter (right), but many others may be
considered rare, or at least uncommon. Perhaps the most
interesting find was a handful of round and heavy, but worn
shells that led our student assistant Erin Steiner back to
one site for a long search that produced a live specimen of
Fragile papershell
(Leptodea fragilis)
the wavy-rayed lampmussel, which she photographed with
her cell phone (next page, bottom left). This species has
recently been added to Ohio’s list of “species of concern,” and few other
populations of it exist in the region.

5 cm

5 cm

Fluted-shell
(Lasmigona costata)

5 cm

5 cm

Pink heelsplitter
(Potamilus alatus)
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The discoveries of several other Vermilion River mussel species
demonstrate the importance of this river as a habitat for less
common species (left). The creek heelsplitter, round pigtoe,
kidneyshell, elktoe, and the diminutive lilliput have also been
listed as species of concern, and while none of these species are
common in the river, fresh shells and live individuals of each
were present in the 2006 survey. All but the lilliput require high
water quality. Urbanization has not been a major problem in this
watershed, but agricultural runoff has added a lot of sediment
to the water, which may be responsible for reduced diversity of
mussels in the lower reaches, or the more northern portion of the
river. Unfortunately, at none of the sites could the number of
mussels be described as abundant.

5 cm

Creek heelsplitter
(Lasmigona compressa)

5 cm

5 cm

Round pigtoe
(Pleurobema sintoxia)

Still, the Vermilion appears to provide a better environment for
mussels than the streams closer to Cleveland, and the presence
of shells of mixed sizes suggests that the populations are
Elktoe
reproducing. Freshwater mussels tend to have separate sexes,
(Alasmidonta marginata)
although a few do not, and in a number of species, the shells differ
between males and females. Sperm produced by males is expelled into
the water and eventually enters the shells of females, where the eggs
are fertilized. In the female’s gills, young develop in pouches called
“marsupia” until they are old enough to be expelled from the mantle
cavity as glochidia larvae (right). These larvae live on the gills or scales
of fish. The glochidia then metamorphose into juvenile mussels, drop
from their fish hosts, and complete development within river bottom
sediments. Mussels probably require several years to become sexually
mature, but then adults may live for tens to over one hundred years.
5 cm

Kidneyshell
(Ptychobranchus fasciolaris)

5 cm

Lilliput
(Toxolasma parvus)

Erin Steiner

The fine wavy-green rays on a yellow background
typify the shell of the wavy-rayed lampmussel, a
species once widely distributed in Ohio, although
rarely common in any stream. This medium-sized
freshwater mussel inhabits substrates of gravel
and sand in clear streams and small rivers. Its
numbers have declined significantly in recent
years primarily as a result of agricultural impacts,
causing it to be listed as endangered in Canada
and in Illinois, threatened in Michigan and New
York, and of special concern in Indiana, Ohio and
North Carolina. The Vermilion River possesses
one of only two populations of this species in
northeastern Ohio.
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One of the unique and fascinating features of mussels is their mode of
attracting the particular species of fish that their larvae need as hosts.
In many species, the edge of the mantle is modified to look like food
for a fish. For example, the three Lampsilis species—the fat mucket,
pocketbook, and wavy-rayed lampmussel—produce a lure that mimics
a small fish, and the mantle even creates the undulating motion a fish
makes when swimming in the current. A light touch of the lure by a
bass will result in a mouthful of glochidia rather than the expected
meal. Other mussels copy insects or other invertebrates, and where the
fish host is herbivorous, or plant-eating, the mantle may mimic waving
strands of vegetation. These latter features may be less dramatic,
but each is an equally novel lure that enhances the opportunities for
mussels to successfully reproduce.
Environmental recorders and reporters
Because they are so long lived, freshwater mussels have much to
say about the environmental history and current conditions of their
watershed. Adapted to life in rivers before human settlement, mussels
tend to be sensitive to chemical pollutants and sediments, and,
therefore, their ongoing interactions with their surroundings make
them good environmental monitors. Because they are long-lived,
somewhat sedentary, and constantly filtering water, freshwater mussels
are impacted by much of what happens in their watersheds.
As a consequence, the shell and soft tissue chemistry provide us
with images of what has happened much earlier in time. Some trace
and minor elements such as heavy metals, along with toxic organic
compounds like some hydrocarbons, can become incorporated into
both a mussel’s shell and soft tissues at much higher concentrations
than are present in the water. Chemically analyzing mussels for
these and other substances provides a way for monitoring pollutants
in the environment. The great longevity of mussels also means their
shell, which is predominantly composed of calcium carbonate, may be
microsampled for oxygen isotopes to provide a history of environmental
conditions that the mollusk experienced during its lifetime. While most

5 cm

Rainbow
(Villosa iris novi-eboraci)

Males shed clouds of sperm which enter the female through her incurrent siphon with water
that the mussel filters for her food. Fertilization takes place in the female mussel’s gills.
Glochidia larvae are released from the female and attach to the gills of fish where they will
complete their development. Image by Don Luce.
5 cm

The microscopic glochidia larvae are
the parasitic stage of the mussel life
cycle. Though shaped like adults, the
larvae’s structure is very different.
When they contact the tissue of a
fish, their two valves clamp shut and
hang on. Image by Don Luce.

Cylindrical papershell
(Anodontoides ferussacianus)
5 cm

Spike
(Elliptio dilatata)
5 cm

Slippershell mussel
(Alasmidonta viridis)
5 cm

oxygen has an atomic weight of 16, a small proportion of this element
is heavier, allowing studies of the 18O/16O ratio. Such isotope ratio data
Paper pondshell
often provide historical information on changes in water temperature
(Utterbackia imbecillis)
and other meteorologically-related factors. Similarly, shells collected
long ago or from archeological sites may provide information on changes
in the environment across many decades or even centuries.
For the present, a stream with diverse and abundant populations of
freshwater mussels is likely one that is healthy and clean. Although
we can’t predict the long term stability of mussel populations in the
Vermilion River, ongoing monitoring of these many species will be
important as an indicator of the river’s health in the future.
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Species of mussels found in the river but not
specifically mentioned in the text

5 cm

Giant floater
(Pyganodon grandis)

5 cm

Pocketbook
(Lampsilis cardium)

5 cm
5 cm

Creeper
(Strophitus undulatus)

White heelsplitter
(Lasmigona complanata)
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Rainbow darter
Photo: Carl Johnson

Fishes of the River and Streams

Steve Coburn-Griffis

By Jeff Tyson

Creek chub
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S

ome of the most common species of fish that live in the streams
draining into Lake Erie are found in the Vermilion River
watershed. Creek chubs and stonerollers, as well as several
highly sought after species such as rainbow trout and smallmouth bass,
spend all or part of their lives here.
Most are species that are characteristic of rivers and streams in the
two ecoregions (wide areas of North America that have similar geology,
ecology, and human influences) that the Vermilion River drains. The
upper and lower portions of the Vermilion River and its tributaries
originate in the Erie/Ontario Drift and Lake Plain ecoregions, which
consist of low rolling hills and end moraines (ridges left by receding
glaciers) with soils that are less fertile, and have an abundance of
gravel, sand, and bedrock substrates (underlying layer) in their
streambeds. The mid-section of the Vermilion River and its tributaries
flow through the Eastern Corn Belt Plains ecoregion. This ecoregion
consists of rolling till plains and end moraines with soils that are quite
fertile and streambeds comprised of softer substrates.
In addition to providing a year-around residence for numerous species of
fishes, the Vermilion River and its tributaries provide spring spawning
habitat for many species that reside in Lake Erie proper during the
other seasons, including white bass, rainbow trout, and numerous sucker
species such as redhorses and the white sucker.

Jawless fish

Silver lampreys use the Vermilion River for spawning. They begin
their spawning runs in May and June, excavate a nest in the
streambed and lay their eggs in the gravel at the head of a riffle.
Eggs hatch and the young, called ammocoetes, burrow into the sand,
dark muck, or organic debris in pools. They remain there and feed on
drifting microscopic organisms and non-living organic matter for an
unknown number of years. When they change into the adult form,
they move downstream and out into Lake Erie, where they attach to
larger fish using their suction cup mouths and feed upon the blood of
their hosts. After one or two years as adult parasites, they return to
the streams to spawn.

ODNR

The vast majority of fishes residing in the Vermilion River and its
tributaries are from the superclass of fish Osteichthyes, or bony fish;
however, other subgroups of fishes, including Cephalaspidomorphi,
or jawless fish, live in the Vermilion. The silver lamprey is the most
common of the jawless fish. Though classified as fish, lampreys
certainly do not resemble most other fish. They are often confused
with eels. The true eel has a hinged jaw, a skeleton made of bone and
paired fins on the sides of its body. Lampreys lack paired fins and
have a skeleton made of cartilage and a suction-cup mouth containing
circular rows of teeth (right).

Lamprey mouth

Historically the silver lamprey was quite abundant in Lake Erie
tributaries, but has declined drastically in abundance, due primarily
to pollution, including siltation from agricultural practices and
effluence associated with wastewater treatment plants. However,
more recently fisheries biologists have seen a resurgence of silver
lampreys in Lake Erie. This is likely in response to improved water
quality associated with improvements in wastewater treatment and
improved agricultural practices that have reduced siltation over the
past several decades.

The central stoneroller (middle right), a moderately stout brownish
colored minnow with short, rounded fins, is found throughout the Lake
Erie drainage basin, but has interbred with the Ohio stoneroller to
the point that crosses of the two species exist throughout its range.
Stonerollers prefer riffle areas; however, they are very tolerant and
can survive in almost any stream with an adequate food supply.
They spawn from March to late-May. The males dig spawning pits
in shallow, swift riffles by driving their heads into the gravel. They
transport gravel from the pits by nudging the stones out with their

Central stoneroller

ODNR

Minnows
Of the bony fishes, the native family of fishes with the most species
residing in the Vermilion River and its tributaries are the cyprinids,
or minnows. Common cyprinid species residing in the river include
creek chubs, central stonerollers, bluntnose minnows, and blacknose
dace. Creek chubs (bottom left), an olive to steel-blue minnow that
averages between 3 and 8 inches in length with a dusky spot at the base
of the dorsal fin, are generally abundant and distributed throughout
most rivers and streams in Ohio. They are a tolerant species that can
withstand a wide variety of stream conditions but prefer areas with
scoured bottoms of sand, gravel, and bedrock with well-defined riffles
and pools. They spawn in early spring in small streams with gravel
substrate. Male creek chubs, which have large tubercles (or bumps) on
their heads during breeding, create a pit in the substrate in which the
females lay eggs. After the eggs are laid, the males cover the eggs with
gravel; young then hatch and emerge from the gravel. Adult creek chubs
consume aquatic and terrestrial insect larvae, small crayfish, and small fish.

Carl Johnson

Boney fishes

Bluntnose minnow
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Carl Johnson

snouts, hence the name stoneroller. Central
stonerollers also feed in a similar fashion.
Bluntnose minnows (previous page, bottom right),
a bluish-olive minnow with a dusky band running
down its side to a black spot at the base of the
tail, are widely distributed throughout Ohio rivers
and streams, as well as the western third of Lake
Erie. They are generalists, with no specific habitat
preferences, and are able to survive in a wide variety
of stream conditions. Bluntnose minnows have a
long spawning season, which generally runs from
early April through September. Females deposit
their adhesive eggs on the cleared underside of an
overhanging stone, log, or other object chosen by a
male. After spawning, the males aggressively guard
the nesting area.

Greenside darter

The blacknose dace,
a dark greenish-olive
minnow with a dusky
band down its sides,
is generally abundant
in higher gradient
streams found in the
north-central and northeastern portions of Ohio.
Blacknose dace prefer
fast-flowing streams and
brooks with clear waters
and clean substrates
Carl Johnson
composed of sand, gravel,
and cobble. While
Fantail darter
predominantly a pooldwelling species, they seek riffles with gravel substrates for spawning.

Carl Johnson

Johnny darter

Darters
Some of the most colorful fishes that reside in the Vermilion River and
its tributaries are the numerous species of darters, from the family
Percidae. Darters are species of fish that live on or near the bottom
of the streambed. Most darters are extremely sensitive to degraded
water quality. Rivers and streams that contain abundant populations
of darters are generally very healthy; therefore wildlife experts consider
them “indicator species” because their presence indicates something
about water quality. The most abundant species in the Vermilion River
watershed are the rainbow and fantail darters.

Mary Garvin

Rainbow darters (first image of article) are found statewide in small to
medium sized streams. Breeding males typically have blue-green bands
across their back, a blue breast, orange markings on the head, and blue,
green, and red fins. They prefer riffles composed primarily of gravel and
small cobble with moderate flows.

Northern watesnake preying on rainbow darter
along Chance Creek
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A similarly colorful darter, the greenside darter (top left), has
characteristic v-shaped markings on its sides, with blue, green, and
red fins. Greenside darters are also widely distributed throughout the
state and prefer riffles in moderate- to high-flow streams. They select
small streams for spawning; the females attach their eggs to strands of
algae and aquatic moss. Males then defend the nest site until young are
hatched.

The fantail darter (middle left), a sandy-brown
darter with distinct vertical bars on its tail, is
usually abundant in streams of northeastern
and southcentral Ohio. Fantail darters
generally prefer sluggish riffles with gravel, flat
stones, and boulders. They consume primarily
aquatic insect larvae including mayflies,
midges, caddisflies, and amphipods, which
they glean from the undersides of rocks, and
therefore are important components of the food
chain. Darters are also consumed by many top
predators, such as smallmouth bass.

Carl Johnson

Sunfishes
Of the more popular sport fishing species that
inhabit the Vermilion River, the sunfishes, such
as rock bass, bluegill, and smallmouth bass, are
the most abundant along with several species
of catfish, including yellow bullhead (right) and
channel catfish.
Rock bass (right) are thick, heavy bodied fish
with dark slate or olive green colorings, having a bronze or coppery
iridescence. The rock bass’s eyes are generally large, hence the
nickname “goggle-eye,” and tend to be various shades of red. Their
large eyes are for seeing in low light conditions. Rock bass prefer clear
streams of moderate size with large boulders and coarse gravel substrate.
Adults attain sizes from 7 to 10 inches.

Yellow bullhead

Another popular sunfish found in the Vermilion River is the bluegill.
Bluegills (bottom) are a deep slab-sided fish with a small mouth,
black earflaps and often a light-blue coloration on and under the
gills. Bluegills occur throughout the state, in nearly every stream and
water body, including ponds, lakes, and Lake Erie. Adult bluegill will
frequently reach 7 to 10 inches in length and are excellent table fare.
Smallmouth bass (bottom right) are one of the most sought after sport
species in Ohio’s rivers and streams because of their feisty nature.
When smallmouth bass are caught, they typically make long runs and
numerous jumps. Smallmouth are generally yellow- to olive-green with
slightly darker vertical bars and a bronze reflection, hence the name
“bronzebacks.” They prefer streams with gravel or rock bottoms having

ODNR

Rock bass

ODNR

Carl Johnson

Bluegill

Smallmouth bass
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visible current, and are found in most
rivers and streams as well as the
rocky shorelines of Lake Erie. Adult
smallmouth bass feed primarily on
aquatic insects, crayfish, and small
fishes. An average smallmouth bass
weighs between 1 and 2 pounds;
however, the state record smallmouth
is a whopping 9 pounds, 8 ounces,
caught from Lake Erie.

Mary Garvin

The Popular Steelhead Trout
One of the highest profile species
found in the Vermilion River and its
tributaries is the steelhead (left) or
rainbow trout, which isn’t actually
native, but considered naturalized
to the region. Rivers and streams
of northern Ohio in fall, winter, and
spring are one of the premier locations
in the country for steelhead trout
fishing. A member of the salmonid
family, the steelhead trout is actually a
rainbow trout that is anadromous (migratory). Steelhead spend the
majority of their life plying the waters of Lake Erie and return to
the Vermilion River only to spawn, while true rainbow trout reside
in the stream year-around.

Steelhead spawning in Chance Creek

ODNR

Steelhead trout are sustained in Lake Erie and the tributaries
through stocking: very little natural reproduction occurs. In 2002,
the Ohio Department of Natural Resources, Division of Wildlife
began stocking steelhead trout in the Vermilion River and currently
stocks approximately 60,000 steelhead trout fingerlings each spring.
These fish migrate into Lake Erie and spend summers in the cooler
waters of central and eastern Lake Erie, feeding on the abundant
forage fishes in the lake. During fall and winter, fish return to the
Vermilion River and reside in the river through early spring.
The steelhead fisheries in all Lake Erie tributaries are recreational,
meaning sport anglers are the only anglers seeking them.
Steelheads, similar to smallmouth bass, are known for their long
runs and spectacular jumps when caught on hook and line (left).
The vast majority of steelhead caught in Ohio’s tributaries are
released to fight another day. The average steelhead caught by
anglers in the Vermilion River is 25 inches long, with some ranging
over 30 inches and over 10 pounds. Stocking steelhead trout in the
Vermilion likely has little impact on the ecosystem, as most do not
reside in the river for extended periods of time, nor do they feed
heavily while in the river during the spawning season. However,
the potential impact may be more significant in Lake Erie, where
they forage heavily. Given the abundant food resources in Lake Erie
and the lack of pressure on those food sources by other predators in
the lake, the impact of stocking steelhead in Lake Erie tributaries
appears to be minimal.

Steelhead
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Despite the vibrant fish community of the Vermilion River, there
remain many threats to the habitats that influence the river.
The largest threats to the Vermilion and its tributaries continue
to be alterations, such as dams and other structural changes
to the river and stream beds, as well as siltation and nutrient
enrichment. Habitat alterations, such as channelization (dredging
and straightening the river for navigation and flood control) and
dams on both the main channel and tributaries, continue to pose

a threat to the river and fish community. Currently the dam at
Wakeman, Ohio, limits upstream migration by many native and
naturalized species residing in Lake Erie, as well as affecting the
movement of resident fishes in the river. Much of the agriculture
and development in the Vermilion River watershed today is more
river friendly than that in the past. For example, as a part of the
Lake Erie Conservation Reserve Enhancement Program (CREP),
the Vermilion River watershed is eligible for federal funds to
implement farm programs that improve water quality by reducing
soil erosion, such as conservation tillage, installation of filter strips,
riparian buffers, wetlands, and wildlife habitat enhancements.
However, several stretches of the river are still negatively affected
by siltation, caused by excessive soil erosion on upland fields that
deposits sediment in the streams. In addition, nutrient overenrichment associated with land-applied fertilizer, wastewater
treatment plants, and failing septic systems continue to pose a
substantial threat to the wellbeing of the Vermilion River and its
resident fishes.
Protecting this valuable resource is in the best interest of all who
live within the Vermilion River watershed.

Some ways you can help protect
fish of the Vermilion River
Watershed are:
• Learn about the watershed.
• Conserve water.
• Take toxic chemicals and used oil to a
local hazardous waste collection
center. Never pour them down
the drain.
• Use hardy/native plants in your yard
that require little watering and few
fertilizers or pesticides.
• Do not over-apply fertilizers; apply
only in fall or not at all. Consider
using organic or slow-release
fertilizers or fertilizers with no
phosphates.
• Reduce, Reuse, Recycle—yard wastes
and all.

Kate Pilacky

For more information see these sources:
Heithaus, M.R., and C. Grame. “Fish communities of the
Vermilion River watershed: Comparison of the main channel and
tributaries.” Ohio Journal of Science 97.5 (1997): 98-102.
“Fishing: Discover Ohio’s Wild Side.” 2006. Ohio Department of
Natural Resource, Division of Wildlife. 29 February 2008. http://
www.ohiodnr.com/wildlife/tabid/6518/Default.aspx.
Ohio Environmental Protection Agency. Biological and water
quality study of the Vermilion River, Old Woman Creek, Chappel
Creek, Sugar Creek, and select Lake Erie tributaries, 2002.
OEPA Technical Report EAS/2004-10-22.
Ohio Environmental Protection Agency. Biological and Water
Quality Study of the East Fork Vermilion River, 2005. OEPA
Technical Report EAS/2006-3-2.
Jeff Tyson has spent over fourteen years as a fisheries research biologist working on
fisheries issues in western and central Lake Erie. He has participated in interagency
fisheries management issues on Lake Erie, as well as watershed initiatives at the state
and federal level. Much of his research concerns recognizing and understanding how
Lake Erie watersheds influence fish communities and fisheries production in Lake Erie
proper. As a resource manager he works on the impact of this Lake Erie tributary, the
Vermilion River, on Lake Erie fish, as well as the impact that Lake Erie fish have on the
resident fish communities in the Vermilion River.

• Prevent soil erosion by practicing
conservation tillage, seeding or
mulching bare areas, and planting
buffer strips between farm lands and
nearby streams.
• Protect and restore streamside
wetlands, forests, and floodplains.
• If you have a septic system, properly
maintain it.
• Join a watershed group, get involved,
monitor water quality, assist in
stream clean-ups etc.
• Be active at the local, township,
and county planning levels. Find
alternative solutions to activities
that degrade stream quality, such as
channelization, ditch digging, etc.
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Red eft stage of Red-spotted Newt
Photo: Judy Semroc

Between the Water and the Land: Amphibians

Judy Semroc

By John katko

A

s we gaze out over the Vermilion River valley on a sunny April
morning, we may spy a flapping red-shouldered hawk with a
hapless snake in its talons, plying its way to nurture its young.
At the same time, fungal threads spread deep into the log on which we
loll; insects and other invertebrates suffuse the water, land, and air.
Birds and mammals lurk in the boughs and cavities and tunnels.
And amphibians moil under water, soil, and forest litter. Frogs, toads,
and salamanders are far more numerous than you might suppose. On
a warm April evening, we hear the inch-long Spring Peeper (top right)
and Western Chorus Frog (left) males attracting mates among the soft
rushes and new sedges in marshy areas down on the river and creek
floodplains, their calls hugely amplified by the gular pouch—a patch of
skin that bubbles out from the chin with each burst of sound. A single
peeper male calls with a shrill “peep!” A large group of them sounds
like deafening sleighbells, and the Chorus Frog call resembles the
running of a fingernail over the teeth of a metal comb.

Chorus Frog

76

Earlier yet, during the month of March, the chuckles of mating Wood
Frogs (top center) are heard in the spring pools among the still bare
trees. Their orange-sized, clear gelatinous egg masses are laid one
upon the other by numerous females near the water surface. The eggs
hatch into tadpoles that by April have grown an inch long, feeding
on algae, bacteria, and biofilm produced in the vernal pools. They are
also carnivorous, which is unusual among our species of frog and toad
tadpoles.

Spring Peeper

Judy Semroc

We seldom see these frogs and toads unless we look for them in the
right places, yet when they’re breeding we certainly hear them. But
those other amphibians, the salamanders, we never hear and seldom
see. They are silent breeders,
attracting their mates instead
by secreting pheromones,
chemical signals to which
only other members of their
species respond. Furthermore,
they spend most of their time
underground, beneath rocks
and logs, or under water.
Because all salamanders
absorb gases and other
substances directly through
their skins, they are especially
sensitive to environmental
conditions and, therefore,
cannot survive in polluted
John Pogacnik
environments. Fortunately,
American Toad
portions of the Vermilion River
watershed are still healthy
enough to host four of the five families of salamanders found in Ohio.

Judy Semroc

Judy Semroc

As our sunny April morning
begins to heat up, there
will doubtless commence
the long, melodious trills
of male American Toads
(below) in every open pool
and puddle. If we are lucky
we may hear the mating call
of the once common but now
disappearing Leopard Frog
(below) in the deeper, semipermanent marshy areas.
It sounds much like a hand
rubbing a wet balloon. On an
especially warm day we may
hear the brief fluid “burble”
of the Gray Treefrog (below)
or the first tentative calls of
the male Green Frogs, whose
“glunk” sounds like loose
banjo strings. It will not be
Wood Frog
until near June that the low
sonorous“NYAOOW!” (or “jug-o-rum”) of American Bullfrogs (below)
sails far and wide through the air.

Leopard Frog
Judy Semroc

John Pogacnik

Gray Treefrog
Bullfrog
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Mudpuppy

The most ancient of our salamander
species, the Mudpuppy (left), spends its
entire life in the water. This foot-long
salamander has little legs and a fringe
of external gills about its neck. Gills are
characteristic of all salamander larvae,
but the Mudpuppy is unique in that it is
the only species in our area that retains
gills into adulthood. Although they were
once common enough to be commercially
harvested for biological labs and supply
companies and for fish bait, their
numbers have greatly decreased in the
last 50 years or so because of pollution
and other forms of habitat degradation.
Mudpuppies are found in medium to
large streams with rocky bottoms, and
along rocky Lake Erie shorelines and
reefs. The young prefer well-oxygenated
habitats, such as stream riffles or highly
vegetated areas, while older individuals
are found in deeper water. Although they develop lungs as adults,
nearly all respiration occurs through their gills, skin, and cloacae, which
have a lining densely packed with blood vessels. Use of their lungs is
necessary only in higher water temperatures, which have less dissolved
oxygen than cool water.
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Judy Semroc

Mudpuppies shun light and are normally nocturnal, as are all Ohio’s
salamanders except the Red-spotted Newt. Mudpuppies use their
well-developed sense of smell to locate prey as they crawl slowly along
the stream bottom. They eat crayfish, fish eggs, insect larvae, worms,
molluscs, and dead fish, which they swallow whole. When alarmed,
Mudpuppies can swim, eel-fashion, very quickly, seeking refuge under
rocks and submerged logs. The adults congregate in groups during the
fall and winter mating season, then separate and set up territories
that they defend. In late spring each female suspends 50–100 eggs
from the bottoms of rocks or logs. The eggs hatch in a month or two,
depending on water temperature, into 1-inch larvae, which are brown
with yellowish stripes along their sides. The stripes are replaced with
mottles or spots when the animal reaches adulthood. These extremely
slippery animals are difficult to handle and, although often considered

Salamander eggs

The Red-spotted Newt is aquatic except for its juvenile “red eft”
stage, which can be found foraging for worms, grubs, and small
insects under rocks and forest litter on the valley walls. This
stage lasts from 3 to 7 years, during which time the animals
reach about 4 inches in length. They are bright, rich red-orange
on top and yellow beneath, with tiny brilliant scarlet spots
encircled by thin black rings along their backs and sides. These
colors serve as a warning to predators that their dry granular
skin is highly poisonous, an especially important characteristic when
they may emerge from their hiding places after rains and roam in
large numbers about the forest floor. When it reaches adulthood, the
newt’s skin turns a yellow-olive color (while retaining the red spots
with black irises) and becomes somewhat less toxic. The tail becomes
flattened, and in late summer the adults re-enter pools where they
were hatched, never to emerge again unless the pool dries up, in which
case they burrow into the mud at the bottom or take refuge in dense
aquatic vegetation. The adults may also leave pools, however, to rid
themselves of leech attacks. They feed on small aquatic crustaceans
and insect larvae, and become inactive during the winter. Red-spotted
Newts breed from March to June and, like all our salamanders, have
carnivorous larvae. These develop into efts at about 6 months of age and
migrate from the pool.

Judy Semroc

poisonous, are perfectly harmless to people. They are important
links in the food chain. If they escape predation by herons,
snakes, fish, and other Mudpuppies, they can live as long as 34
years.

Jefferson Salamander developing in egg

Smallmouth Salamanders are 5- to 7-inch
animals with, as their name clearly implies,
very short snouts. They are dark-colored
with grayish, lichen-like markings along
their sides. Snowmelt or rains, as early
as late January, bring them out of their
winter dens for nighttime migrations of
perhaps a hundred yards, to the vernal
pools in low, swampy woods where they
were born. Dozens of Smallmouths may
breed in a single pool, then leave. Each
male deposits several dozen sperm cases,
known as spermatophores, on leaves at the
bottom of the pool, The females take these
into their cloaca, then, a day or two later,
deposit several masses of fertilized eggs
(as many as 500 in all!) on small branches in the pool. The egg coating
absorbs water and enlarges into ¼-inch clear, jellylike spheres. Eggs
hatch in a month or two into ½-inch larvae, which begin feeding on tiny
invertebrates, eventually working their way up to larger food items like

David FitzSimmons

Another family, the mole salamanders, also known as the Ambystomids,
have aquatic egg (left and top right) and
larval stages (right), but then leave the
vernal pools for the rest of their lives–except
when they return to breed. One very seldom
encounters species in this group because
these animals spend most of their lives
under leaves, logs, rocks, or in the burrows
they dig or inherit from other animals. They
forage for food under these shelters, at times
emerging during rainy nights. The three
mole salamander species found along the
Vermilion River Valley are the Smallmouth,
Jefferson, and Spotted Salamanders.

Aquatic Ambystomid salamander larva
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Mary Garvin

mosquito wigglers (yum!), which are taken in huge numbers,
thus helping to control mosquito populations. In late June
the larvae are in a race to mature and migrate into the forest
before the pools dry up. In a few years they will return to
breed in their natal pools.
Jefferson Salamanders (left), known only from the Wakeman
area, look similar to the Smallmouth, but have longer toes
and snouts, and the markings along their sides are somewhat
bluer and more like flecks than splotches. Their breeding is
also similar, with the animals reaching their more upland
pools somewhat later than the Smallmouth.

Spotted Salamanders (left) reach lengths of about 6 inches.
These eye-popping animals are dark brown with two
irregular rows of bright yellow spots running from their heads down
their backs and tails. Breeding among Spotted Salamanders is quite
similar to that of Smallmouth Salamanders, but they enter the pools
later, in March.

Jefferson Salamander

John Pogacnik

Some species of mole salamanders that were once present in the
Vermilion River watershed, including the Marbled (left) and Tiger
Salamanders (below), are now gone due to habitat loss, and the
Jefferson is nearly gone. And, in a tremendously complicated
situation, Tiger and Jefferson Salamanders, along with Blue-spotted
and Smallmouth Salamanders, contribute genes to populations of
salamanders that contain more than the usual two sets of chromosomes,
a condition known as polyploidy, which is very rare among vertebrates.
This complex of amphibians is known here in the Lake Erie region
but in few other places. Unfortunately, because they lack separate
species status and are difficult to tell apart, they are afforded no legal
protection or conservation management plan. Since they are among the
populations that we are losing the fastest, they are in special need of
more study and protection.

Norm Damm

Spotted Salamander

The Vermilion is within the range of five of the 14 species of lungless
salamanders found in Ohio: the Northern Dusky, Northern Two-lined,
Red-backed, Slimy, and Northern Ravine Salamanders. The aquatic
larvae of Dusky and Two-lined Salamanders may take one or two years
to metamorphose into adults. The larvae of the completely terrestrial
Red-backed, Ravine, and Slimy Salamanders go through metamorphosis
before the eggs, which are attached to the undersides of rocks or in
rotting logs, hatch. The courtship of some of the more terrestrial
species has rarely or never been observed in the wild, for it takes place
among rock crevices far underground. Close inspection of all lungless
salamanders reveals a “naso-labial” groove running from each nostril
to the upper lip, which helps information-containing pheromones and
ODNR

Marbled Salamander
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Tiger Salamander

other chemicals reach the nostrils. These
salamanders too are important links in the food
chain, preying on worms, crustaceans, slugs,
and insects, and serving as prey for raccoons,
shrews, skunks, opossums, snakes, and birds.
John Pogacnik

Northern Dusky Salamanders live along
springs and stream banks and in streambeds
under rocks. These 4½-inch animals are a
dark mottled brown and have a distinctive
light diagonal line from the eye to the back
of the mouth. Among the smallest of Ohio’s
salamanders, and found in habitats similar to the Dusky, is the 4-inch
Northern Two-lined Salamander (right), with its slender body, greenishyellow back edged on each side by a narrow dark band from the eye
down most of the tail. They can move very quickly, and when handled,
will leap right out of your hands.

Northern Two-lined Salamander

John Pogacnik

Red-backed, Northern Ravine, and Slimy Salamanders live, sometimes
in great numbers, under rocks and other cover along the Vermilion
River valley walls. Red-backed Salamanders are slender and typically
brownish black with a rusty red back, although they have two other
color variations, a very rare red morph and a more common leadcolored morph. The latter is quite difficult to distinguish from the
Northern Ravine Salamander, whose legs tend to be even smaller
and whose belly is darker and grayer than the “salt and pepper”
appearance of the Red-backed Salamander (right). They may be very
abundant on slopes and near stream shores. The Slimy Salamander
(bottom right), however, is easy to spot; it is 5 or 6 inches long and
shiny black with bright white spots on its back and sides that turn
reddish on the male during breeding time. When bothered, its skin
produces a copious, sticky secretion that will not wash off one’s hands
and can actually glue a predator’s mouth shut!
Even though one seldom sees salamanders, their populations can
be very dense, and they play very important roles in food chains.
Unfortunately, all salamanders are in peril. Habitat destruction, air
and water pollution, and other environmental factors have brought
about one-third of the world’s approximately 6000 amphibian species
to the brink of extinction—or beyond. Among the most direct dangers
is the often illegal draining and destruction of vernal pools on which
Mole Salamanders, Wood Frogs, and other species depend for breeding.
Many are also killed as they cross roadways during migration to these pools.

Eastern Red-backed Salamander

Besides habitat destruction, collection by humans—including
illegal harvest for sale in pet shops—is another significant factor in
amphibian population declines. It is illegal in Ohio to possess more
than four of any of these species without a permit. So when you do
encounter one of these beautiful and fascinating animals, unless you
have the knowledge and resources to properly care for one consider it
a blessing from the earth, handle it only with wet hands, and return it
safely to the place you found it.
Author’s note: Much of the information in this article comes from the
beautiful and supremely informative Salamanders of Ohio by Ralph
Pfingsten and Floyd Downs, published by Ohio State University Press
in 1989. I am also indebted to the patient and generous instruction of
Dr. Timothy Matson, Curator of Vertebrate Zoology at the Cleveland
Museum of Natural History.

John Pogacnik

Slimy Salamander

John Katko grew up among the vernal pools at West Receational Park in Elyria. He graduated from Oberlin College in 1972 with
a BA in Chinese and earned a masters from Kent State University in field biology in 1993. Lured into environmental protection by
Earth First! in 1986, he co-hosted an environmental radio program on WOBC for 6 years, and founded Friends of Wetlands in 1991.
He serves on the Board of Directors of the Ohio Environmental Council. He retired from teaching sixth grade in 2007.

81

Each spring yellow warblers migrate thousands of miles from
their tropical wintering grounds to breed on the watershed
Photo: William Bofinger

A Bird’s Eye View of the Vermilion River Watershed

F

By david kriska

CMNH

rom the air, it’s easy to see why a bird would spot the Vermilion
River, an unruly ribbon of green, meandering among a
patchwork of straight-edged farm fields interspersed by a few
towns. A riparian corridor, the river and adjacent woodlands play
a major role for migrating birds, serving as a generally north-south
navigational aid and a narrowly vegetated landing strip for finding
predictable sources of food in an otherwise human dominated landscape.
The diverse habitats of the Vermilion River watershed provide a variety
of birds with food and nest sites, making the watershed a great place
to go bird watching. From the mouth of the river at Lake Erie to the
headwater streams where the river is born, the varied habitats provide
crucial resting, nesting, and foraging spots for migrant and resident
birds alike.

Migratory birds follow forests along the
Vermilion River, seen here is the portion
of the Vermilion River Reservation
between the Ohio Turnpike and Route 2
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Some of the habitats attract species that are typical of more northern,
western, and even southern haunts. For example the forest around
Chance Creek, which feeds into the main stem on the east side of
the Vermilion River gorge, has produced several rare breeding bird
records, including those for hermit thrush, Canada warbler (middle
right), magnolia warbler (bottom right), and blue-headed vireo. With an
affinity for sycamore trees, the yellow-throated warbler finds a suitable
place to nest in the floodplain forest at Bacon Woods well north of its
typical southern Ohio haunts. A few pairs of pine warblers have set
up territories within large planted pine stands at the private scout
camps. More typical of western Ohio, dickcissels can be found here in

LCMP

Although humans have
destroyed much of the
original native habitat of
the watershed, the habitats
that provide homes for our
less common birds exist, in
part, because of people with
foresight, such as Dorothy
Bacon DeMuth (left), who have
The Vermilion River Reservation began in
provided for their long term
1959 with a 110 acre donation from Grace protection. The Lorain County
Annie Dorothy Bacon DeMuth
Metro Parks have purchased
about 1700 acres in the watershed since the establishment of the
first public park, the Vermilion River Reservation, back in the
1950’s. Other private groups and individuals have created habitat,
such as planted pine stands, knowingly or unknowingly.

High concentrations of pesticides in their food,
primarily fish, led to a severe decline of the bald
eagle population in the 1950’s. As a result of the
Federal Clean Water Act of 1972, however, the
amount of pesticides in Lake Erie and Ohio’s rivers
and streams has declined, allowing for the steady
increase of bald eagles and their nests on the
Vermilion River watershed.

Hooded warbler

Great Lakes hemlockbeech hardwood
forest: Typical of forests
of more northern climes,
the hermit thrush,
Canada warbler (right),
magnolia warbler (right),
and blue-headed vireo
find this habitat suitable
for nesting. Other bird
species that prefer this
habitat include the
hooded warbler (left) and
Acadian flycatcher.

ODNR

Canada warblers prefer to breed in hemlock forests

Carl Johnson

ODNR

Judy Semroc

Here are examples of some common and uncommon habitats of the
Vermilion River watershed, and some of the birds that depend on
them:
Fast flowing rocky
streams: Often small
and associated with
heavily shaded ravines
in such places as Chance
Creek and East Fork,
these tributaries with
their cool, clean waters
provide abundant
aquatic insects upon
which the stream-loving
Louisiana waterthrush
(left) feeds. These
streams also provide
shale and sandstone
ledges that shelter their
Louisiana waterthrush
preferred nesting sites.

William Bofinger

open old field habitat. Bald
eagles (right), rarely seen on
the watershed in the 1970s,
are now a daily occurrence
in the gorge section of the
river, typically from the I-80
turnpike crossing over the
river northwards.

Magnolia warbler
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Gordon Ellmers
Gordon Ellmers

Sugar maple-ash-basswood northern rich
mesic forest: This mesic (moist) forest on high
floodplain terraces is found at such places as
Augusta-Anne Olsen State Nature Preserve,
located on West River Road just north of Wakeman, and is an
ideal place to look for the
cerulean warbler (right)
and ovenbird (page 86).
Maple-ash-oak swamp
forest: Characterized by
ephemeral pools of water
in poorly drained soils in
hummocky woods, Fowler
Woods State Nature
Preserve, 13 miles north of
Mansfield, provides a fine
example of this habitat,
where birds like veery and
cerulean warbler breed.

Savannah sparrow

ODNR

Belted kingfisher

Shale cliffs, mud banks, and bridges: Such
steep embankments provide the required nesting
habitat for the northern rough-winged swallow,
bank swallow, and cliff swallow. All of these
birds forage on flying insects that have emerged
from aquatic larval stages. The belted kingfisher
(left) also nests in river banks, but feeds on fish by
diving head first into the water and snatching them
up with its large bill.

Cerulean warbler

Lake Plain prairie and open meadows: The Exchange Road
grasslands adjacent to U.S. Route 250 on the Vermilion River near
New London are a fine example of a
Gordon Ellmers
private landowner trying to create
habitat for the introduced ring-necked
pheasant. Other grassland species
such as the dickcissel, bobolink (left),
sedge wren, savannah sparrow (left),
and grasshopper sparrow can be found
there. Please respect private property
rights and watch birds only from your
automobile.

Gordon Ellmers

Northern pintails are among the species of ducks
that may be seen on larger bodies of water as they
migrate through the wateshed

84

Camden Lake Bog: This former
kettle lake bog was at one time used
as a water source for the city of
Oberlin. The over-drawing of water
subsequently led to the collapse of
the sphagnum mat and bog character
Bobolink
of the area. The vegetation is now
emergent deep marsh as described in the Plant Associations chapter
of this book. Owned by Oberlin College, the bog may be accessed
by permit only. Listen for the elusive Virginia rail and sora, which
may occur here.
Lakes and reservoirs: These bodies of open water can provide
critical stopover habitat for resting and feeding, and can be very
good for migrant waterbirds, such as loons, grebes, ducks (left),
and swans during early spring and late fall. Check New London
Reservoir and Bailey Lakes for them.

ODNR

Around mid-March to April, after a warm front comes through, is
a good time to see loons, grebes, mergansers, ducks, and tundra
swans heading to their breeding grounds further north in Canada.
Double-crested
cormorants, blackcrowned night-heron,
and great egrets can
be seen on their way
to breeding grounds on
a few of the western
Lake Erie islands.
You might spot a
common loon, and, if
you are really lucky,
you may hear one call.
In spring and starting
again in August you
may see terns roosting
Forster’s tern
on the detached break
wall at the end of the river’s mouth. Look for the carrot-orange bill
and graceful flying of Forster’s tern (above), the State Endangered
common tern, and the larger Caspian tern.

ODNR

Rose-breasted grosbeak

Indigo bunting

Hawk Migration

Gordon Ellmers

Lake Erie at the
mouth of the
Vermilion River: The
Pileated woodpecker
mouth of the Vermilion
River at Lake Erie is a magnet for birds because of the abundance
of food found there. The food is mostly fish that migrate up and
down the river, as well as aquatic insects that get swept down
the river and snatched up by swallows. The Main Street Beach
in downtown Vermilion, just to the west of the river mouth, has a
small observation platform to look for birds. A spotting scope can be
especially helpful in observing birds that are farther out on the lake.

Scarlet tanager

William Bofinger

ODNR

Gordon Ellmers

Forest edge and
woodlot: Many
common birds can
be seen in these
habitats. Year round
residents include the
pileated woodpecker
(left), black-capped
chickadee, northern
cardinal, tufted
titmouse, American
goldfinch, eastern
bluebird, and wild
turkey. Summer
residents include the
gray catbird, yellow
warbler, hooded
warbler, scarlet tanager
(above), Baltimore
oriole, rose-breasted
grosbeak (top right),
and the never-to-beforgotten indigo bunting
(right).

Around the Vermilion River in the
springtime you can see hawks, en route
to their breeding grounds, heading
northeast along the cold lakeshore
toward Canada. The frigid waters of
Lake Erie give off no heat to provide
the lift that soaring raptors like redtailed (above) and broad-winged hawks
and turkey vultures need to cross the
lake. So they tend to take advantage of
the relatively warmer air rising off the
land and migrate along the shoreline
in large soaring groups called kettles.
Some raptors such as peregrine falcons
and ospreys will island hop across
the lake. West of the Vermilion River
raptors tend to head toward the Erie
Islands, continuing westward around
Lake Erie. Look for sandhill cranes
and occasional osprey mixed in the kettles.

85

ODNR

William Bofinger

Brown-headed Cowbird

Mary Garvin

The brown-headed cowbird, which is
abundant in rural grain-producing
agricultural areas, has contributed to
the decline of other bird populations.
A grassland species that entered
Ohio after the forests were cleared for
agriculture, cowbirds are problematic
because they lay eggs in the nests of
other birds, such as warblers. The
host species, unable to differentiate
between their eggs and cowbird eggs,
hatch and raise cowbirds in place of
their own young. This results in a
reduced number of young and serious
population declines among some of
these “brood parasitized” bird species.

A cowbird laid the larger speckled egg in this
nest of an unsuspecting chipping sparrow, the
parent of the blue egg
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Late October through
November is also a good
time to look for birds on
the lake. When a cold
front comes out of the
north, look for loons,
grebes, cormorants,
mergansers, scoters,
tundra swans, ducks,
and gulls, some species
of which are taking
advantage of the north
winds to push them
further south. Typically
Red-breasted mergansers
by Thanksgiving Day
you can see thousands of red-breasted mergansers (above) sitting in
large rafts (groups) out along the Lake Erie horizon.
In the winter, large flocks of gulls can sometimes be seen roosting
on the detached break wall at the end of the river’s mouth. Several
species of gulls inhabit Lake Erie, but they can be difficult to
identify during their first two to four years because their plumage
looks different each year. Common gulls include the ring-billed gull
and the larger herring gull. In the fall Bonaparte’s gulls arrive,
flying together in flocks. By late spring most will have migrated to
breeding grounds to the north.
Threats to bird populations
Many bird populations are declining due to habitat loss and
fragmentation (the creation of smaller, unconnected native habitats
that support fewer native species and are more easily colonized
by invasive exotic
ODNR
species). A serious,
under-the-radar threat
for birds, especially
ground-nesters like the
overbird (right), is the
over-abundance of whitetailed deer, which wreak
havoc on the understory
by overbrowsing and
even eating nesting
songbirds.
All species of birds
interact with other
species to some degree,
creating links that are
vital for maintaining
Ovenbirds get their name from the oven-shaped
nests they build on the ground
healthy ecosystems.
Through a stronger
awareness of these interactions and their effects, we are better
positioned to be good stewards of the land and foster the well being
of bird populations throughout the entire watershed.

David Kriska was introduced to the Vermilion River by a dear friend who, having grown
up near Chance Creek and knowing the river valley intimately, shared all of its best spots
with him. As a staff member for the Cleveland Museum of Natural History’s Botany and
Natural Areas program, he does field surveys for flora and fauna throughout northeast
Ohio. There’s no place he’d rather be than the Vermilion River valley in the springtime.

Gardening for Wildlife

As a homeowner, you can make your yard a haven for birds by providing the food, water, and shelter they need. Start
small, by planting native plants that long ago adapted to northern Ohio’s soil and weather, unlike non-native plants
that originated under different growing conditions. Gradually add plants of differing heights, providing places of sun
and shade that create a vertical structure attractive to insects—another food source for birds. Although most yards
have invasive, non-native plants, landowners should try gradually replacing nonnative plants with native plants.
These plants not only attract birds, but also need less water and maintenance because they thrive in this climate,
coexisting in the ecological fabric of your yard and bioregion.

Native Plants that Attract Birds and Other Wildlife
Woodland Flowers

False Solomon’s-seal 		
Spring beauty 			
Trillium, large-flowered
Yellow trout-lily 		
Violet, common blue 		
Virginia bluebells 		
Wild geranium 		
Wild ginger 			
Wild blue phlox 		

Maianthemum racemosum
Claytonia virginica
Trillium grandiflorum
Erythronium americanum
Viola sororia
Mertensia virginica
Geranium maculatum
Asarum canadense
Phlox divaricata

Evergreen Ground Cover and Ferns
Fern, Christmas 		
Fern, evergreen wood 		
Fern, marginal shield 		
Foamflower			
Partridgeberry 			
Wintergreen 			

Polystichum acrostichoides
Dryopteris intermedia
Dryopteris marginalis
Tiarella cordifolia
Mitchella repens
Gaultheria procumbens

Wet Meadow and Pond Shores

Boneset 			
Eupatorium perfoliatum
Bur-reed, greater 		
Sparganium eurycarpum
Obedient-plant 		
Physostegia virginiana
Goldenrod, smooth 		
Solidago gigantea
Goldenrod, rough-leaved
Solidago patulav
Iris, southern blue flag		
Iris virginica
Joe-pye weed, hollow-stemmed Eupatorium fistulosum
Lizard’s-tail 			
Saururus cernuus
Lobelia, great blue		
Lobelia siphilitica
Milkweed, swamp		
Asclepias incarnata
Monkey-flower, common
Mimulus ringens
Sneezeweed			
Helenium autumnale
Vervain, blue 			
Verbena hastata

Deciduous Ferns

Fern, lady 			
Fern, silvery glade 		
Fern, New York 		

Woodland Shrubs

Spicebush 			
Viburnum, maple-leaved
Witch-hazel 			

Athyrium filix-femina
Deparia acrostichoides
Thelypteris noveboracensis

Small Trees/Shrubs to Control Erosion
Alder, speckled			
Aspen, bigtooth 		
Aspen, quaking 		
Hop-hornbeam			
Sassafras 			
Sumac, staghorn 		
Willow, heart-leaved 		
Willow, sandbar 		

Alnus incana
Populus grandidentata
Populus tremuloides
Ostrya virginiana
Sassafras albidum
Rhus typhina
Salix eriocephala
Salix interior

Shrubs that provide cover and food for birds
Arrow-wood, Northern 		
Blueberry, high-bush 		
Dogwood, silky			
Dogwood, red-osier		
Nannyberry 			
Serviceberry, downy 		

Large Forest Trees

Basswood, American 		
Birch, yellow			
Buckeye, Ohio 			
Cucumber magnolia		
Hemlock, eastern		
Maple, red 			
Maple, sugar 			
Oak, bur 			
Oak, white 			
Oak, red 			
Tuliptree 			
Black-gum 			

Small Forest Trees

Hop-hornbeam 			
Ironwood, musclewood		
Pawpaw 			
Serviceberry, downy 		
Willow, black 			

Viburnum recognitum
Vaccinium corymbosum
Cornus amomum
Cornus sericea
Viburnum lentago
Amelanchier arborea
Tilia americana
Betula alleghaniensis
Aesculus glabra
Magnolia acuminata
Tsuga canadensis
Acer rubrum
Acer saccharum
Quercus macrocarpa
Quercus alba
Quercus rubra
Liriodendron tulipifera
Nyssa sylvatica
Ostrya virginiana
Carpinus caroliniana
Asimina triloba
Amelanchier arborea
Salix nigra

Lindera benzoin
Viburnum acerifolium
Hamamelis virginiana

87

Frequently Seen Birds of the Vermilion River Watershed
Old Field and Woodland Edge
William Bofinger

American goldfinch

William Bofinger

William Bofinger

Cedar waxwing

William Bofinger

Song sparrow

Gray catbird

Woodland
Gordon Ellmers

Gordon Ellmers

White-breasted nuthatch
William Bofinger

Red-bellied woodpecker

Gordon Ellmers

Black-capped chickadee
ODNR

Tufted titmouse
Gordon Ellmers

Wood thrush
Gordon Ellmers

Hairy woodpecker
Gordon Ellmers

ODNR
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Great-horned owl
Northern flicker

Barred owl

Field
William Bofinger

Gordon Ellmers

William Bofinger

American kestrel
William Bofinger

Eastern bluebird

Killdeer

Tree swallow

Gordon Ellmers

Eastern meadowlark

Open Water
William Bofinger

William Bofinger

Great blue heron

Gordon Ellmers

Double-crested cormorant

Green heron

Gordon Ellmers

Spotted sandpiper

Gordon Ellmers

Ring-billed gull

89

Red fox

Photo: John Koscinski

Mammals of the Vermilion River Watershed

ODNR

By chris grame

T

he Vermilion River is a beautiful clear-flowing stream
sheltered by extensive stands of mature forest. Bordered by
rich bottomlands, densely wooded slopes and ridges, and cool
hemlock-lined tributary ravines reminiscent of those far to the north
and east, much of this acreage is parkland. The corridor’s mature
woodlands provide nesting, denning, and burrowing sites that only
old woodlands can; food of all types abounds. The character of the
watershed as a whole is rural and, as of yet, farm fields outnumber
subdivisions. I’m a mammal and that’s how I see it.
Mammals are a class of vertebrates (animals with backbones) that,
among other things, possess hair and, when young, take milk at their
mother’s breast. They can be abundant (our common meadow vole may
exist at densities of 50 or more per acre) but in general are rather shy
and difficult to observe. The exact status of many of the less conspicuous
species in a given area may be unclear. The Vermilion region supports
somewhere around 40 species and probably about half of these show
themselves with any regularity. A knowledgeable and lucky observer
might hope to spot 8 or 10 species in a day.

Prairie voles are found in the southern portion of
the watershed
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The rodents, gnawing animals with a pair of chisel-shaped
incisors in both jaws, comprise over a third of our resident species.
Representatives in our area include some fairly sizeable animals—
beaver, woodchuck—and an array of middling and smaller ones—
muskrat, tree squirrels, chipmunk, New World mice, and voles (left).

Unfortunately house mice
and brown rats, from
Europe, also make the
watershed home. Our largest
and most charismatic rodent,
the beaver, is generally
uncommon and transient in
the shallow Vermilion. But
beaver signs in the form
of cut twigs and girdled
cottonwood and willow
saplings are common enough.

ODNR

John Koscinski

Meadow jumping mouse

Fox squirrel

Southern flying squirrel

John Pogacnik

The large, rusty fox squirrel (right) is
probably our most visibly abundant
squirrel, but its numbers may be
surpassed by those of the highly
nocturnal Southern flying squirrel
(right), a rarely seen animal that
spends its days holed up in a tree
cavity. The presence of cavities is a
product of forest age, with older forests
having more cavities and thus most
likely more squirrels. The other part of
the equation is food, and mature oaks,
hickories, and beech are abundant in
Vermilion corridor forests. Squirrels
supplement their nut diets with a
wide variety of plant and animal foods
including fruit, seeds, mushrooms,
Eastern gray squirrel
insects, and bird eggs. Gray squirrels
(right) occur less abundantly and,
while seemingly somewhat local, red squirrels (right) put in strong
appearances where hemlocks predominate.

Gordon Ellmers

The meadow jumping mouse (above
right) seems particularly abundant
in damp fields on and adjacent to
the Vermilion floodplain—perhaps
only because they draw attention to
themselves when startled. Numbers
of these attractive mice are observed
launching themselves clear of the
tractor’s path when these fields are
mowed in August. Soon after the
intrusion they will enter a deep
hibernation and not emerge until the
following May.

ODNR

ODNR

The smaller rodents play
many key roles in ecosystems
but their most important
function may well be a
passive one—they get eaten.
Both avian (hawks, owls)
and mammalian (coyote,
White-footed mouse
fox, weasels, and mink)
predators rely heavily on rodent prey as, to a lesser extent, do raccoons
and skunks. The small rodents, in turn, feed primarily on seeds, fruits,
shoots, leaves and roots. The beautiful
white-footed mouse (above), primarily
a woodland species, also eats large
numbers of insects, spiders and snails.

Red squirrel
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Ohio was once a vast and more
or less continuous forest with
significant openings confined to
a few relatively isolated portions
of the state; the Vermilion region
was part of this seemingly
trackless acreage. Human land
use has changed that, and with
those changes animals such
as elk, black bear, wolves, and
cougar have gone. Other species,
such as white-tailed deer and
raccoon, however, have prospered
in Ohio’s patchwork and
predator-poor habitat. Still others
occupy open habitats that were
probably non-existent in our area
250 years ago.
ODNR

Coyotes (bottom) have become
common in our area, a product of
the forest-clearing that brought
western prairie-like habitats
(fields) to once densely forested
portions of the eastern United States. Coyotes are now our largest
mammalian predators and do us reasonable service by taking a fair
number of white-tailed deer fawns (bottom) each spring. The deer, of
course, have come back perhaps too strongly from the low numbers of a
century ago. Coyotes also eat small and mid-sized mammals, birds, and
insects—alive or dead—and plant material. Fox numbers in our area
appear to have fallen in recent years as coyote numbers have risen.

Gray fox

Both raccoons and opossum are abundant statewide. Raccoons are
clever and opportunistic generalists while opossums are slow, weakeyed scavengers. Despite their shortcomings, opossums are prolific (7-20
young per litter) and as the only native marsupial in North America, a
fascinating part of our local fauna.

Mary Garvin

ODNR

A newborn white-tailed deer fawn at Camden bog
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Coyote

Tim Daniel, ODNR

Few realize it but the smallest carnivore in the world,
the least weasel (bottom), resides in our area and by
all accounts takes a heavy toll on local populations of
meadow vole and white-footed mice. These lithe weasels
can follow voles into their grass tunnels in a way other
predators cannot and frequently co-opt the nest of a
meadow vole for their own use.

Mink

The river otter (right), a weasel relative once thought
totally gone from the state, may now be making its
initial incursions into the Vermilion after a long, long
absence. An Ohio Division of Wildlife re-introduction
effort brought Arkansas and Louisiana-trapped otters
to four Ohio watersheds between 1986 and 1993. These
animals and their progeny have now spread to two-thirds
of Ohio’s major rivers and streams. They are slow to move into our part
of the state but sightings have been reported. The river is certainly an
appropriate place for them.

Tim Daniel, ODNR

The somewhat larger but still small (body length about
10”) long-tailed weasel is a prodigious predator that I
once observed tackling and hauling a much heavier rabbit
into the brush. Mink (top), apparently because people
associate the live animal with rather expensive coats
made of dead ones, are generally assumed to be rare but
in actuality thrive along clean streams like the Vermilion.
They’re there—you just have to be lucky to see one.

River otter

ODNR

Least weasel
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Several bats have uncertain distributions in Ohio. The big (bottom)
and little brown bats are common near the Vermilion, as are red bats,
one of the few bats that a casual observer can identify in flight. On two
occasions, in the same damp field so well populated with jumping mice,
I’ve found red bats roosting in tall weeds during the day. According to
Gottschang (1981), the Keen’s bat, silver-haired bat, Eastern pipistrelle,
hoary bat, and possibly the evening bat may also be found here. Our
bats are insectivores and some of the larger species migrate to more
southern climes for the winter while the smaller species typically pass
the winter at some protected site (cave, tree hollow, attic) within their
northern range.

ODNR

Only one federally endangered mammal, the Indiana bat, occurs in our
state. These bats roost under the bark or in cavities of large trees during
the summer months, and the trees they select are often in streamside
areas—almost certainly in part due to the foraging opportunities these
areas provide (lots of bugs). Large trees of the types they favor, those
with loose scaling bark like shagbark hickory, are common near the
Vermilion. It seems likely a serious search for these bats would turn
some up.

Big brown bats
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Gordon Ellmers

Raccoon

Finding a rare mammal would only bolster what is already known
about the Vermilion. It’s a unique, scarce, and beautiful stream. The
mammals it harbors use its resources in much the same way we do. Like
us they need clean water, fresh air, something to eat, and, often, a place
to hide. The Vermilion is perhaps the best source of all these things for
miles around. We should go out of our way to insure it stays that way.
If you’re interested in learning more about Ohio mammals, the following
sources are a good place to start:
http://www.dnr.state.oh.us/Home/species_a_to_z/AZMammals/
tabid/17912/Default.aspx
Gottschang, Jack L. A Guide to the Mammals of Ohio. Columbus, OH:
The Ohio State University Press. 1981.

John Pogacnik

Chris Grame has worked for the Lorain County Metro Parks since 1994; he currently serves as
Conservation Supervisor. He has mapped and prepared the Natural Resource Management
Plan for the Metro Park’s Vermilion River Reservation and co-authored the article “Fish
Communities of the Vermilion River Watershed: A Comparison of the Main Channel and
Tributaries” for the Ohio Journal of Science. He lives in a house that backs up to the Vermilion
River in Brownhelm Township.

Gordon Ellmers

Beaver

Muskrat
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Artist’s depiction of a seasonal hunting camp of Archaic and Woodland peoples

Illustration: Courtesy of James Maxwell, modified by Herdendorf et al. 2004, 2006

The First Settlers: Native Peoples of the Vermilion Watershed

CMNH

By Brian Redmond

Fluted point of Paleoindians
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J

ust as the habitats and organisms of the Vermilion River
resemble those of adjacent river valleys, the histories of the
native peoples who inhabited the Vermilion watershed are very
similar to those of their neighbors to the west and to the east. What
surprises many people, however, is the fact that scholars do not know
the names or detailed activities of these earliest inhabitants although
there were Native Americans living in northern Ohio at the time of
European contact in the mid-1700’s. Among these tribal groups were
the Wyandotte and Ottawa, who lived until the early 1800’s in northern
Ohio, including the counties later to bear their names. They originated
around the Lake Huron basin, however, and were dispersed by warfare
in the mid 1600s, arriving in northern Ohio nearly a century later via
the French trading post at Detroit (Fort Pontchartrain). Contrary
to popular thought, the Erie tribe appears never to have taken up
permanent residence in northern Ohio, despite the claims of many
older publications, including school textbooks. Thus, it is left up to
archaeologists—anthropologists who study past societies and cultures
through their material remains—to “rediscover” the first inhabitants of
the Vermilion.
Diligent work by numerous Ohio archaeologists over the past 75 years
has traced the outlines of these “prehistoric” (meaning before written
history) cultures. Consequently, we can now provide a somewhat
detailed account of their changing lifeways since the end of the Ice Age,
approximately 13,000 years ago. Indeed, the first Native Americans

After Feldman and Hackathorn

Mastodon in an Ohio bog

to arrive in northern Ohio are recognized by the distinctive flint spear
tips or “fluted” points that they left behind (left). Archaeologists refer
to these folk as Paleoindians (“Paleo” meaning ancient), and thousands
of their fluted points have been found across Ohio. Unfortunately,
little else remains of these migratory bands of families because they
traveled light and moved frequently through the spruce woodlands and
lake-edge tundra that covered the region at that time. We believe they
were primarily hunters and occasionally feasted on mastodon (above)
or mammoth. They more commonly depended on elk or deer, and
perhaps the herds of caribou that moved through the area seasonally.
Paleoindian fluted points have been found at several locations within
the Vermilion valley, usually mixed with the remains of later cultures.
By 10,000 years ago, the Ice Age was ending and, as the climate
warmed, growing bands of hunters and gatherers spread widely,
eventually occupying all the major river valleys of northern Ohio. These
“Archaic” stage peoples are recognized by their distinctively notched

CMNH

CMNH

Drill, Late Archaic period

Stemmed point (left), Late Archaic period;
stemmed point (right), Early Woodland period
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flint spear points and knives, as well as
a growing stone tool kit of hide-scrapers,
drills, axes, and grinding tools. For
the next 7,000 years, Archaic groups
moved seasonally from the northern
Vermilion River valley lowlands to the
southern uplands through a sequence
of hunting, fishing, nut-collecting,
and plant-gathering camps. One of
the better known locations of these
seasonal foragers is at the Cooper
Hollow site located on a western bluff
of the Vermilion River in Brownhelm
Township. Here in 1973, archaeologists
from the Cleveland Museum of Natural
History uncovered cooking pits and
artifacts from some of the earliest
Archaic populations in the region.

Fragment of ceramic cooking pot from Late Prehistoric period
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Modified by Herdendorf et al. 2004, 2006, personal communication, from Converse 1994

The slow-changing lifeways of the
Archaic peoples became more complex
around 3,000 years ago when important
cultural innovations took hold at the
beginning of the “Woodland” stage.
The first was the making of firedclay pots for more efficient boiling of
plant foods (bottom left). The earliest
pottery in northern Ohio was found
at the Leimbach site located on the
upper Vermilion River in Brownhelm
Township. In the mid-1960’s,
archaeologists under the direction of
Orrin Shane III, then of Case Institute
of Technology, uncovered numerous
fragments of thick, flat-bottomed
cooking pots which Shane christened
“Leimbach Thick” (bottom right).
They also found dozens of stone tools,
hundreds of butchered animal bones,

Fragment of a Leimbach Cordmarked vessel from the Early
Woodland period

CMNH

and even the charred remains of the first agricultural
crop, squash. Squash samples from this site were
radiocarbon dated to about 500 B.C. The discovery
of the circular outlines of small houses revealed the
Leimbach site to be one of the earliest, substantial
prehistoric settlements in Ohio. The inhabitants
of this Early Woodland time period also built small
mounds for the burial of their dead as well as low
walls of earth to enclose sites like Leimbach, either
for defense or for ritual purposes. Unlike their
Hopewell culture counterparts in southern Ohio,
mound-building continued on only a small scale
through the Middle Woodland stage as revealed by
numerous small mounds located on bluff tops of the
Vermilion River. The settlements of these Middle
Woodland peoples are much less well known than the
earlier Leimbach site.

Large stone celt (ax) from an indeterminate Prehistoric period

By 1,000 years ago, Native Americans across northern Ohio began
to supplement their diet of wild plant and animal foods—and a little
cultivated squash—with maize (corn). Maize appeared early, by about
A.D. 800, in the Great Lakes regions and most likely came to northern
Ohio through trade with neighboring groups to the west and south.
Cultivating this very productive grain enabled native populations to
grow rapidly and required them to establish nearly year-round villages.
In the Vermilion River valley, such Late Prehistoric period sites are well
known. Large settlements like the Morris-Franks site in Brownhelm
Township sprang up along the high bluffs and terraces of the river
in easily defended locations. Late Prehistoric people also positioned
their settlements close to floodplains with suitable soils for growing
large crops of maize, squash, and eventually beans. In the Vermilion
Valley, these sites are known primarily from excavations by amateur
archaeologists such as Raymond Vietzen. Some village sites include the
remains of ditch and wooden post stockade fortifications that testify to
the prevalence of warfare among the native peoples of the region. These
former settlements cover two or three acres and include large cemetery areas.

These early Archaic cache blades (actual size), found on the watershed, were likely used for ceremonial purposes

Mary Garvin

Mary Garvin

In 1978, David Brose of the Cleveland Museum of Natural History was
called in to salvage two human burials found near the Morris-Franks
village site. These graves were exposed during soil removal operations
along the steep bluff of the Vermilion River near Mill Hollow. One
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of the deceased wore coppercovered, ornamental ear plugs
much like those used by societies
living in the Mississippi River
Valley. Other traces of such
long distance contacts have
been found in village graves in
the form of ornaments made
of copper from Lake Superior
and from whelk or other kinds
of saltwater shells from the
Gulf of Mexico. The discovery
of what were undoubtedly rare
and valuable artifacts with the
burials of only certain individuals
suggests that northern Ohio
societies were socially and
politically more complex than is
commonly thought. Furthermore,
the presence of such exotic raw
materials clearly reveals the
existence of complex economic ties
between local Late Prehistoric
period populations and groups
living hundreds of miles to the
north and to the south.

CMNH

One of the most unique relics
of the Vermilion watershed’s
prehistory is the Ringler Dugout,
a preserved wooden boat found
in 1976 at Savannah Lake in
northwest Ashland County (left).
This carefully preserved, 22 footlong watercraft was made from
a single white oak log sometime
around 500 years ago and now
resides in the Cleveland Museum
of Natural History. The marks of
stone axes used to make the vessel
are clearly evident on the hull as
are polished areas inside where
those who sailed the craft sat or
stood. Use of such a large and
heavy (900 pounds) craft was most
likely restricted to moving hunters
and gathering groups through the
calm waters of Savannah Lake
and adjacent wetlands. It may
also have been used to transport
goods and people throughout the Vermilion watershed when river levels
were seasonally high. Such a shallow craft is unlikely to have been
used, however, on the often turbulent waters of Lake Erie.

Ringler Dugout Canoe after excavation from
Savannah Lake in January 1976

The Late Prehistoric period in the Vermilion River Valley appears
to have ended by about 400 years ago when most native peoples left
northern Ohio. The absence of any seventeenth century European trade
goods such as glass beads, iron knives, or scraps of brass kettles on any
site on the Vermilion River suggests that the valley was abandoned
prior to even indirect contact with Europeans. As was the case in most
of Ohio, the cause of this general evacuation is thought to be raids by
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Iroquoian-speaking groups from the northeast involved in the
so-called “Beaver Wars.” These conflicts took place between
tribal groups such as the Five Nations Iroquois Confederacy
of New York and the Huron Confederacy of Ontario for
dominance in the trade of beaver pelts to Europeans and
were spurred on by economic competition between the French
and English traders. One side-effect of this conflict was the
incessant raiding of native groups living to the west of the
Iroquois homeland. Eventually, this aggression spilled over
into Ohio and by A.D. 1650 most likely caused all native
societies to evacuate.
The destination of these peoples remains uncertain but may
have included the French trading posts around Green Bay,
Wisconsin, which were active by the mid-1600’s. Whatever
their destination, the last indigenous Native Americans of
the Vermilion watershed left behind a rich human legacy that
extends back 130 centuries.

Mammal bone awl from the Late Prehistoric period

For further reading see:
Lepper, Bradley T., ed. Ohio Archaeology: An Illustrated Chronicle of
Ohio’s Ancient American Indian Cultures. Wilmington, Ohio: Orange
Frazer Press, 2005. Lepper’s whole book is highly recommended, but
for information about northern Ohio, see 2 chapters by Brian Redmond,
“Sheriden Cave, Wyandot County: Opening a Time Capsule” (pages 4849) and “The White Fort Site, Lorain County” (pages 211-213).
Redmond, Brian G. “White Fort and the Middle Sandusky Tradition
Occupation of the Black River Valley in Northern Ohio.” Archaeology of
Eastern North America 27 (1999): 109-156.
Redmond, Brian G. “Before the Western Reserve: An Archaeological
History of Northeast Ohio.” 2003. Cleveland Museum of Natural
History website. http://www.cmnh.org/site/ResearchandCollections_
Archaeology_Research_GeneralAudienceNontechnicall_HistoryNEOhio.
aspx.
Redmond, Brian G., and K. B. Tankersley. “Ice Age Ohio: A Deep Cave
Yields Evidence of Paleoindian, Climate Change, and the Demise of the
Megamammals.” Archaeology, November/December 2000: 42-46.

Brian G. Redmond is Curator and James Otis Hower Chair of Archaeology at the Cleveland
Museum of Natural History. His major research interests include the development of settled
village life and community organization in the Lake Erie basin. His recent projects include
the excavation and study of the White Fort village in the Black River valley and the salvage
excavation of the Danbury site on Sandusky Bay.
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Photo: Cleveland Museum of Natural History

Living on the River

I

By Pat Leimbach

t was the spring of 1875 when the Leimbachs came to End O’
Way farm, this fertile acreage of sandy loam lovingly sheltered
in an elbow of the Vermilion River (above) about 5 miles south of
Lake Erie. Aesthetics had nothing to do with Great Great Grandpa
Leimbach’s fortuitous choice of the property. In that horsepower age,
this 90-acre piece intermittently fortified by precipitous shale cliffs and
forested side hills must have presented a daunting challenge.

Benjamin Whatley

There were two stretches of questionable bottom-land reached by
tortuous hillside driveways, known as “dug ways,” but the uplands were
rich, and an aunt and uncle were offering it for sale (the same aunt and
uncle who some years earlier had smuggled Heinrich aboard a steamer
so he could escape Germany and conscription under the Kaiser). Still,
it was—and remains—a beautiful property and included a sturdy
clapboard house built in 1849 of native oak and chestnut.

View of the river from the Indian Fort site
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The most significant geological feature of the farm is a horseshoeshaped plateau, suspended midway between the valley floor and the
highest point of the uplands, and reached by a narrow, steeply sloping
neck of land. Because the edges fall sharply on all sides, this plateau
served for centuries as a safe encampment for Native Americans who
traveled the river. According to early historical accounts, three deep
ditches and alternating rows of mounds originally stretched across the
entry, further fortifying what came to be identified locally as “the Indian
Fort.”

Brownhelm Historical Association

It is for the
Leimbachs the sort
of secluded spot a
child might adopt
as his “secret place,”
yet the Indian Fort
has been a secret
place for many who
have been privileged
to discover it.
Many a romance
has bloomed there,
many a broken
heart found solace.
My sons went there
to scatter the ashes
of their brother.
John Murphey
proposed there
to his wife Janet.
Danny Dohanos
celebrated the Indian Fort in poetry; Dean Walker names and numbers
its wildlife. Generations of Scouts and 4 H’rs have warmed themselves
at its campfires, and in 1967, a party of budding archeologists from
Case Western Reserve and Kent State Universities passed a laborious
summer digging there on what they labeled “the Leimbach site.”

Unidentified visitors at the Indian Fort
site around 1930; in background is the
pathway (now almost fully wooded) used
to access the site from uplands

Farther down river and around the bend is the swimming hole where
from time beyond memory the youth of the two townships divided by
the Vermilion River have sneaked off to swim on the first warm days
of spring or come hot and sweaty from July hayfields. It is shaded by a
huge sycamore and flanked by surprising stretches of sandy beach that
vacillate with the meandering river. The jutting point of shale bank
from which earlier generations dove in seasons of high water went down
stream with the flood of 1969 that inundated all the valley flatlands to a
height of 10 feet.
Those “flats” were
never easy of access
for cropland. When
Grandpa Siebert turned
over a tractor on one
of the dug ways, my
husband Paul and his
two brothers planted
that flat with 1500
black locust seedlings
as an FFA project
fostering flood control.
After the 1969 flood
spread horrendous
amounts of debris on
the flat opposite Chance
Creek’s confluence with
the river, we abandoned
it to nature. That flat
now boasts a promising
stand of young timber.
The story of the fertile
cropland of End O’ Way through 130 years reads like a generic history
of American Midwest agriculture—a cow and a horse, a few chickens
and a pig or two; an orchard then, and a dairy, a team of horses, wheat,

Brownhelm Historical Association

Frank Leimbach with a team of horses
cutting wheat on North Ridge Road

103

Henry Leimbach standing in the field that
won him membership in the Ohio Potato
Growers’ Bushel club in 1929

corn, oats and barley rotating with clover and alfalfa. There were sheep
pastured on the Indian Fort, more chickens and eggs by the carton,
always a wood lot and the stands of timber along the banks “in case
there’s a fire and we have to rebuild.”
My father-in-law Henry came home from the University in 1916 with
new fangled ideas, and started the first Lorain County 4-H club in
1919. His wife Lucy followed with the first girls club the following year.
They got rid of their cows, pulled out the orchards, and expanded into
vegetables—sweet corn, string beans, with an emphasis on potatoes. In
1929 Henry was recognized as one of the first Ohio farmers to produce
400 bushels of potatoes to the acre. He and Lucy gradually expanded
the vegetable line. In 1940 Henry and a few other fellows organized a
Lorain County Soil and Water Conservation District. When hybrid seed
corn took agriculture by storm, we started producing End O’ Way hybrid
seed corn.
From the 1930’s until the 1990’s End O’ Way Farm was swarming from
May until November with a varying gang of “picking kids,” most of
whom we trucked in from Lorain, Elyria, and Amherst. During the War
years (1940-45) Henry went to work in the chem lab of the steel mill and
my husband (aged 17) managed the farm alone with the aid of “Land
Army” kids—mostly girls rounded up by the government and prodded to
industry by his mother Lucy.
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Courtesy of Pat Leimbach

They were all hard-working people who rose early,
went home with money in their pockets before
their friends were out of bed, and ever afterwards
measured the value of a dollar by how long it took
to pick two baskets of string beans or pick up 10
bushels of potatoes. They loved the farm, the river,
the ponds, the hay mow, and the raucous rides in
the open truck. My dictum to them when I became
field boss in 1950 was “You’ve got no place to go
from here but up!” And they have often come back
to tell me, with gratitude, how far “up” they went.
So it has been that this German immigrant family
has sustained a satisfying and productive life
through 137 years and six generations surrounded
and enriched by the omnipresent intrigue of the
Vermilion River.
If End O’ Way Farm is to be of historical note, it will
certainly be as “the Leimbach site,” the geographical
locus of the “Leimbach Indians” (so named and
historically recorded by archeologists) who found
here a secret place as safe from peril as was possible
in who knows what sort of hostile environment
existed in 500 A.D. All of which makes me chuckle.
When I first went to Germany 40 years ago to seek
the last known of my husband’s German relatives, I
was amazed at German fascination for the American
Indians. James Fenimore Cooper’s Natty Bumppo
was being televised in weekly installments, and
there was a great frenzy to get home in the evening
not to miss a single episode. Gifting someone with
an Indian arrowhead was tantamount to bringing a
diamond. What a point of pride they might take in
knowing that in this vast American wilderness there
once roamed an Indian tribe now identified by such a
good German name as Leimbach. They might even extend forgiveness
to old Heinrich for his folly in leaving
Courtesy of Dean Walker
the fatherland.

Pat Leimbach has spent her married life farming
on the Vermilion River. She graduated from Case
Western Reserve University and taught in the local
schools for many years. She’s authored three books
about life with her husband and three sons on
the farm and wrote a weekly newspaper column
called “The Country Wife” for which the Wall Street
Journal dubbed her the “Erma Bombeck of the
Farm Belt.” In 1999 she was inducted into the Ohio
Agricultural Hall of Fame. At 80 Leimbach remains
active in her church, local Farm Bureau, and the
Brownhelm Historical Association and still finds
time to sew and bake.

Dean Walker, one of the “picking kids,” at the river around 1950
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Spring planting along the Vermilion River in Huron County
Photo: Connie Oney

Huron Soil and Water Conservation District: Promoting
Stewardship of the Land through Good Farming Practices
Mary Garvin

By mary garvin and jan cooper

F

arming in Huron County has come a long way since 1945,
when farmers petitioned the state to form a Soil and Water
Conservation District. Fear that Ohio farmland might one
day experience the dust bowl conditions of the 1930’s that stripped
the Great Plains led farmers to recognize the need for an agency that
could help them access local, state, and federal resources to care for
and protect the land. In 2007, over six decades later, the National
Association of Conservation Districts recognized the Huron Soil and
Water Conservation District (HSWCD), under the directorship of
District Manager Cary Brickner (left), for exemplary conservation
programming and use of Federal funds. The HSWCD works closely with
landowners and its federal partners, the Natural Resource Conservation
Service (NRCS) and the Farm Service Agency (FSA), to encourage
“Best Management Practices” (known simply as “B.M.P.s”). In recent
years they have focused primarily on two activities: erosion control and
nutrient/waste management.

Controlling erosion

Cary Brickner, District Manager of the Huron Soil
and Water Conservation District
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Among the greatest concerns facing Vermilion River watershed farmers
is the loss of topsoil due to surface water runoff and high winds. Not
only are crop yields affected by erosion, but the silt washed off the land
and into the Vermilion River and its tributaries disrupts the lives of
animals and plants that live in the river and its streams. For example,
muddy water prevents sunlight from reaching aquatic plants and clogs
the gills of fish and invertebrates like mussels and aquatic insects.

HSWCD

When the muddy water slows, silt particles settle onto
the riverbed, changing its composition and filling the
many small cracks and crevices where organisms like
crayfish and mayfly larvae live. In turn, the loss of these
species affects other members of the river community,
such as the birds, frogs, and fish that feed on them.
Among its many successes, the HSWCD and its partners
have been instrumental in introducing methods of
farming that have helped local farmers preserve their
soil, such as no-till farming. Typically farmers plow their
fields in the fall or the spring, resulting in both wind
and water erosion. No-till methods allow farmers to
plant with minimal disturbance of the topsoil. Brickner
estimates that 70% of the soybeans and wheat grown in
Huron county are raised using this method. A variation
of no-till, known as strip-till, is used for corn, which
responds relatively poorly to standard no-till methods. Strip-till farming
involves alternating untilled and tilled strips of about 30 inches, thereby
incorporating the benefits of both no till and conventional cultivation.

Strip tilling in Huron County soil

In addition to improving practices of cultivation, farmers today are
better protecting land from the flow of water through fields by creating
sod waterways and filter strips, both of which prevent soil-robbing
gullies from forming. To construct sod waterways, farmers seed a strip
of Kentucky fescue grass where runoffs begin to form. Filter strips are
bands of vegetated land between fields and waterways that also slow
the flow of water, thereby reducing erosion (below). Both methods also
reduce the amount of other forms of water pollution, such as fertilizers
and pesticides, from reaching the river and its tributaries.

Mary Garvin

The HSWCD and its partners help farmers take advantage of federal
programs designed to encourage more environmentally friendly
practices. The Conservation Reservation Program (CRP), established
in 1985, is administered by the U.S. Department of Agriculture’s
Commodity Credit Corporation (CCC) through the Farm Service Agency
(FSA). CRP encourages farmers to voluntarily set aside whole fields
and install grass filter strips, riparian buffers, and wetlands on land
that needs protection from erosion, thereby improving stream water quality.

A strip of grass protects the river from agricultural runoff
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It also promotes the establishment of wildlife habitat because
farmers are paid to leave some of their land uncultivated. Farmers
enter into contracts with the CCC lasting between 10 and 15 years,
and receive annual rental payments and cost sharing assistance
to establish the protective vegetation. Over 8,000 acres of whole
field in Huron County have become re-vegetated as a result of
the CRP, and 1,200 of these acres have been enrolled as buffers
to protect the river. Approximately 200 miles, usually around 5
miles a year, of sod water ways have been installed for the county.
Farmers continue to be supported in these efforts by the newly
revised Conservation Reserve Enhancement Program (CREP) now
available.

During 2001-2007 CREP dollars
made the following possible in
Huron County:
988.5 acres in filter strips
149.6 acres in riparian buffers
41.7 acres in wetland restoration
10.1 acres in field windbreaks
14.4 acres in hardwood tree planting

The HSWCD also facilitates another federal program that helps
to protect and maintain the watershed, the Conservation Security
Program (CSP), which is administered by the NRCS. CSP rewards
conservation-minded farmers who have already implemented
conservation programs. Through CSP, landowners can receive
support for having already installed erosion control practices,
converted to renewable energy fuels such as soy biodiesel and
ethanol, begun recycling on-farm lubricants, and producing
their own energy through wind, solar, geothermal, and methane
production. They can also earn enhancement grants for precision
fertilizer applications, total farm energy audits, shelterbelts for
wildlife and air quality, and riparian (riverside) forest buffers that
restore critical stream habitat (left). In 2006 and 2007, more than
55,000 acres were enrolled in CSP in Huron County, meaning that
all resource concerns have been dealt with on almost 20% of the
agricultural and wooded land in the County.

1,204.3 acres = $281,770.00 state dollars

Mary Garvin

Managing nutrients and wastes

HSWCD

Filter strip marker

To produce the consistently high yields that Ohio farmers have
come to expect, nutrients (fertilizers) usually need to be added to
farmland year after year. The amount and frequency of nutrient
application, however, can be finely tuned to the exact needs of a
piece of land through detailed nutrient management plans. Many
Huron county farmers are working with the HSWCD and its
partners to acquire federal funds to develop such plans. Meticulous
soil tests of every five acres of cropland create the bases of these
plans; then farmers use Geographic Positioning System (GPS)
satellite technology to program tractor fertilizer applicators
to dispense the exact nutrients where they are needed. The
HSWCD and its partners support this practice of precise nutrient
management by helping farmers acquire
the funds to buy or rent equipment, as well
as underwriting their management plans.
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Building a containment system at Art Krikke’s farm

Using livestock waste for fertilizer is
another method of addressing the cost
of adding of soil nutrients. Nutrient
management plans help farmers calculate
manure equivalents of commercial
fertilizers and safe amounts of wastes
to apply to the soil to avoid runoff
into waterways or groundwater. The
HSWCD also encourages farmers to
devise emergency plans for containing
livestock wastes in the event of an
accident or unpredicted rainfalls, to avoid
contaminating river and ground water.

Bear in mind that many farmers practice good
conservation on their own not utilizing the HSWCD
technical services or the Farm Bill Programs, meaning that several
thousand more acres of farm and wooded acres have also been
protected with conservation practices.

Connie Oney

Huron County farmers, with the assistance of the
HSWCD and its partners, have obtained financial
support to better manage nutrients and livestock wastes
through the Environmental Quality Incentive Program
(EQIP), which was authorized by the Farm Security and
Rural Investment Act of 2002 (popularly known as the
2002 Farm Bill). EQIP is administered by the NRCS
and provides funds for cost-sharing for agri-chemical
containment (bottom left) and comprehensive nutrient
management plans, among other activities. Huron
County has approximately 50,000 acres of precision
farming thanks to the EQIP Program sharing costs.

Future challenges for farming the Vermilion River watershed

The economic conditions for farming in Ohio are in a period of
significant change. With recent interest in bio-fuels, the economics
of grain farming has shifted drastically, creating more interest in
corn production for ethanol. As a result farmers must find ways to
keep up with demand for more corn while maintaining conservation
efforts. In other industries, such as manufacturing or utilities
that represent “point” sources of pollution, when society requires
“greener,” more environmentally safe processes, the cost of change
is passed on to consumers. “Non-point” sources of pollution, like
those in agriculture, must be treated differently. Farmers have no
way to pass along increased costs because their line to consumers
is less direct. Programs like CREP, CSP, and EQIP provide green
payments to encourage practices that protect the environment for
everyone.

For more information about the practices discussed in this article,
contact the Agricultural Service Center located at 8 Fair
Road, Norwalk, Ohio 44857. Telephone: (419)-668-4113.

Mary Garvin was raised near Clyde in Sandusky County and now resides
on 5 acres in Brownhelm Township along the Vermilion River, which she
frequently explores with her dog Ruby. As an associate professor of Biology
at Oberlin College she teaches courses in ecology and invertebrate biology,
including Field Based Writing: Ecology of the Vermilion River Watershed with
co-editor Jan Cooper. She also serves on the board of the Western Reserve
Land Conservancy, Firelands Chapter.
Jan Cooper first saw Lake Erie and the Vermilion River watershed as an infant when
her father was working on a graduate degree at Ohio State University. She grew up in
Auburn, Alabama, however, learning to love southeastern creeks and lakes as a Girl
Scout. She returned to Ohio in 1984 and has taught non-fiction writing at Oberlin College
ever since, including Field Based Writing: Ecology of the Vermilion River Watershed with
co-editor Mary Garvin.

HSWCD

Farmers originally called for the creation of the HSWCD in the
wake of the dustbowl; today they are more aware than ever before
of the long-term effects of mismanaging land and water resources,
thanks to the efforts of organizations like the HSWCD. They realize
that their ability to meet the rising demand for grains depends
greatly upon their conserving the quality of natural resources.

Billboard urging conservation in Huron County
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Water Quality of the Vermilion River
By r. peter richards

R. Peter Richards

Water samples collected by an automatic sampler
operated by the National Center for Water Quality
Research at Heidelberg College and located at the Mill
Hollow gaging station
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W

ith its meandering channel, bordered by dramatic shale
cliffs in its lower reaches, the Vermilion River is a beautiful
asset to northeast Ohio. But what is the quality of the water
itself? After a rainfall we can see that the river gets muddy from silt,
but are there other pollutants that we can’t see?
What do we know?
What we know of water quality in the Vermilion River comes primarily
from three sources. The Ohio Environmental Protection Agency
(OEPA) operates a biological sampling program that evaluates fish
and invertebrates at many sites on all of Ohio’s rivers. Water samples
are collected for chemical analysis at the same time as the biological
sampling to help us understand the relationship between water
quality and the abundance and type of organisms found. Although this
program provides a general view of water quality around the state,
current resources are insufficient to study each river more than once
every five years. The Vermilion was last sampled in 2004, but isn’t
scheduled to be sampled again until 2021. OEPA has also collected
monthly samples (quarterly for the past year or so) at Mill Hollow
since the mid-1980s. These samples were analyzed for total suspended
sediment, nutrients and major ions, and selected metals. These data
can be obtained by request to OEPA.
In addition, the U.S. Geological Survey (USGS) operates a gaging
station on the bridge at Mill Hollow to monitor flow in the river (right).

The flow records can be viewed on-line at http://nwis.waterdata.usgs.
gov/oh/nwis/dv?site_no=04199500, and are accessed by fishermen,
boaters, and other users of the river to determine the suitability of the
river flow for their purposes. USGS has analyzed 238 water quality
samples from the Mill Hollow site but none since 1980. Most were
analyzed for suspended sediment and nutrient concentrations, as well
as major ions and field parameters such as chloride, sulfate, dissolved
oxygen, pH, and hardness. A handful of samples were analyzed for
metals and/or pesticides, mostly around 1970. Another temporary
gaging station near Fitchville was operated from May 1987 through
September 1993, in connection with an Ohio EPA sediment study.
The third source of information is the National Center for Water
Quality Research at Heidelberg College in Tiffin, which operates an
automatic sampler located in the USGS gaging station at Mill Hollow.
This sampler collects three water samples per day year-round (bottom
left); samples are analyzed to determine concentrations of suspended
sediment, nutrients such as phosphorus and nitrogen forms, and certain
other constituents such as chloride and sulfate. One sample per day is
analyzed during periods of low flow, and all three samples are analyzed
during periods of high flow caused by melting snow and storm runoff.
Thus we have abundant information about sediment and nutrient
concentrations, and mostly naturally occurring chemicals such as
chloride and sulfate. This location gives us a good overall sense of what
is coming down the river from the entire watershed upstream, but it
does not tell us much about where specific pollutants are entering the
system because the data is from only one site.
Unfortunately, we have much less information about metals, pesticides,
pharmaceuticals, and other organic chemicals in the water. Judging
from other rural Lake Erie tributaries in Ohio, the Vermilion River
is unlikely to have high enough concentrations of contaminants to
immediately kill or noticeably harm aquatic organisms in the short-term.
Unfortunately, we know little about the possible impacts of long-term
exposure to these pollutants, which are probably present in the river in
unknown quantities but are not currently being monitored. To measure
such parameters and their effects, studies would require funding well
beyond what is currently available.

Mary Garvin

Predictable changes in water quality
From the sampling stations, we have learned a great deal about how
concentrations of pollutants in the river change in somewhat predictable
ways through time as a result of changes in both specific weather events
and seasonal trends.

USGS gaging station at Mill Hollow
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Storm runoff: In the Vermilion, runoff from a typical storm lasts for a
bit less than a week. Following a storm, the water level rises rapidly
with a corresponding increase in the rate of flow (below). Once the rate
of flow peaks, it decreases somewhat more gradually. Initially, the
increasing flow is fed by overland runoff. As the flow rate decreases,
flow contributions from agricultural drainage tiles and finally from
groundwater become more important. The groundwater that enters the
river at this point is for the most part not the same water that was part
of the recent storm. Rather, the ground is like a wet sponge sitting on
a slope, continuously but slowly leaking water into the river. The new
water from the recent storm enters the upper end of the “sponge” and
pushes older stored water out the bottom end, temporarily increasing
the rate of groundwater flow into the river. This is in contrast to the
overland runoff, which is generated primarily or entirely by the storm
and leaves the landscape within a few days after the end of the storm.
Sediment suspended in the water increases in concentration more
rapidly than flow itself (below), fed by soil eroded from the land and
by sediment resuspended from the river channel. As the rate of flow
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Flow rate and water chemistry between March 30 and April 20, 2005, illustrating the response of the Vermilion River to a rainfall event.
Graph A represents flow rate, Graph B represents sediment, Graph C represents nitrate nitrogen, and Graph D represents chloride.
Flow rate (cubic feet per second or cfs) is shown in blue in each graph for reference. Sediment, nitrogen, and chloride are measured in
milligrams per Liter (mg/L). One mg/L is a very low concentration, equal to one part per million (by weight) or a bit more than one-tenth of
an ounce in 1000 gallons of water. Graphs provided by the author.

decreases, sediment settles out of
suspension rather quickly, so that
sediment concentrations are back to
background levels before the storm
flow wanes completely. Phosphorus
and organic nitrogen concentrations
increase in the same way, but their
concentrations and corresponding
changes during runoff from the storm
are much lower.
Much of the nitrogen is transported to
the river as nitrate, a mobile form of
nitrogen that is released from fertilizer
and from organic matter in crop residue
and in the soil by reaction with oxygen.
It moves toward the river, mostly
through tiles draining agricultural
fields. This pathway of transport to the river takes longer than
overland runoff. Consequently, nitrate concentrations often decrease at
the onset of storm runoff because of dilution, then peak after peak flow
and decline more slowly than flow (left).
Chloride is a stable, highly soluble ionic form of chlorine that is
widespread in the environment and is harmless to aquatic life in the
concentrations usually observed. It is transported to the river mostly
as a component of groundwater. It can also enter the river from
surface runoff, especially in winter and early spring, due to road salt
that dissolves and is washed off of the road in melted snow. In the
April storm illustrated in the graphs on the left, chloride spikes at
the onset of the storm due to runoff from the surface, then decreases
as the relatively fresh storm water dilutes the more mineral-laden
groundwater. The chloride level gradually recovers as the storm
runoff declines and groundwater becomes the dominant source of flow
again. Chloride is primarily of interest for what it can tell us about
interactions between surface water and groundwater, and also as a general
marker of human activity.

R. Peter Richards

Flow data and a smoothed curve fit to the data,
which illustrate the annual cycle of flow from
January 2001 to January 2007. Flow usually
reaches a minimum in late summer or early fall and
a maximum in late winter or early spring. In order
to reveal the seasonal cycle, the range of flows
depicted on the vertical axis was greatly reduced
and the peaks of most storm flows were chopped
off. During the period covered by this graph, many
daily average flows exceeded 2000 cfs, and nine
days had average flows exceeding 5000 cfs.

Seasonal changes: Changes in flow and concentration of pollutants
due to storm runoff are the most dramatic feature of patterns in water
quality over time and dominate the high flow/concentration portion of
the river’s flow pattern. But there are also significant changes in flow
and concentration that reflect the annual cycle of the seasons. The
pattern for flow is illustrated in the graph above; similar but slightly
less regular patterns are seen in the concentrations of sediment and
most nutrients. Rain falls relatively infrequently from about the end
of July to October, though the intensity and timing of rainfall varies
greatly from year to year. In 2002, there was very little rain during this
time. In 2007 dry conditions started in May, but major rainfall occurred
in August. The river responds to reduced rainfall by virtually coming
to a standstill, with flows near 0 cubic feet per second (cfs), punctuated
by infrequent runoff events. In winter and early spring, snowmelt and
frequent rainfall, coupled with lower evaporation rates, lead to higher
minimum flows of 50 to 100 cfs interspersed with frequent runoff events
with much higher flows.
Pesticides are a group of chemicals that show a strong seasonal pattern.
While pesticide data on currently used compounds are not available
for the Vermilion, we know from studies on other Ohio rivers that
these pesticides reach their highest concentrations in the late spring,
during runoff from the first few storms following application in May or
early June. Currently-used pesticides do not accumulate in the soil,
and most break down fairly rapidly. Insecticides break down within a
few days, while most herbicides break down within three to six weeks.
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Dale Preston

Consequently, most pesticides have reached
concentrations below what we can detect by
the end of August, and concentrations remain low
until the following spring.
What does it all mean?
The water quality of a river is important from
two different perspectives: the ecology of the
river itself and the impact of the river on the
water body into which it eventually flows.
The Vermilion is included on Ohio EPA’s list
of impaired rivers and streams. Specifically,
the EPA considers the aquatic habitat in the
Vermilion to be impaired due to flow alteration,
excess nutrients, siltation, organic enrichment
leading to dissolved oxygen deficits, and
pathogens such as the bacteria E. coli.

Shade provided by trees helps reduce water
temperature fluctuations

Many factors affect the ecological health of a
river. Land use in the watershed, especially close to the river, is critical
as it determines what materials enter the tributary system and when.
Other factors also play crucial roles. The quality
of the in-stream habitat and the floodplain are
very important. The distribution of flows is
also important, including the intensity of floods
and the level of flow during dry periods, such as
often occur in the late summer and early fall.
Sediment and nutrient concentrations, unless
they are very high, are usually less important
than these other factors.
The Vermilion, especially in its downstream
(northward) half, has an excellent floodplain that
is partly protected by cliffs; consequently much
of the floodplain is still forested. Trees offer
shade for the river (above), which helps reduce
daily fluctuations of temperature. The roots
of the trees trap sediment and nutrients and
prevent them from running off the land and into
the river (right). The riverbed is mostly bare
shale bedrock or gravel from glacial deposits
and erosion of the cliffs. Both substrates offer
better habitat for aquatic organisms than the
many Ohio rivers that have muddy bottoms.
Concentrations of sediment and nutrients are
typically lower in the Vermilion than in other
rivers, such as the well-studied Cuyahoga
and Sandusky Rivers. In some portions of the
Vermilion, however, gravel beds get filled in by
silt, which reduces the habitat quality.

OEPA

While our river has enough problems to wind up
on Ohio EPA’s impaired rivers list, it supports
a fairly healthy aquatic community and is
certainly healthier than a number of other
rivers in Ohio. In general, the mainstem of
the river is healthier than the headwaters and
the smaller tributary streams, and the more
forested northern half of the river is healthier
than the southern half. In terms of the health
of Lake Erie, the total quantities (also referred
to as “loads”) of nutrients and other chemicals
that enter the lake are more critical than the concentrations. Loads
are calculated as the product of concentration and flow. Because the

114

Land use on the watershed

Linda Grashoff

Vermilion is a fairly small tributary to
Lake Erie, its loads are correspondingly
small. On an acre-by-acre basis, the
Vermilion produces smaller loads of
dissolved phosphorus and nitrogen than
adjacent rivers to the west and east such
as the Sandusky, Maumee, and Cuyahoga
Rivers, but comparable loads of total
phosphorus, and larger loads of sediment.
Past, present, and future
Before European colonization, the
Vermilion River was undoubtedly a much
cleaner river than it is today. Historical
records provide only limited anecdotal
hints about the condition of Ohio rivers
at the time of initial settlement by
European immigrants. Computer models
that assess water quality responses to
land use changes attempt to provide a more quantitative picture of the
consequences of settlement. Although such assessments have not been
done for the Vermilion, they have recently been done for the Upper
Auglaize River, a tributary of the Maumee. The results of that study
show us that pre-settlement loads of sediment and nutrients were
probably less than 10% of the current levels. When the watershed was
forested, runoff from storms would have taken place more slowly. As a
consequence, the water would have been cleaner, peak flows would have
been lower, and base flows would have been higher.

Tree roots on banks protect water quality by
trapping sediment and nutrients

Today, the river’s water quality has been degraded as a consequence
of land clearance, runoff from construction and agriculture, and
residential impacts, including faulty septic systems and rapid runoff
from roofs, driveways, and roads. Still, it remains a generally healthy
ecosystem with some very healthy segments that are home to a number
of interesting and important organisms ranging from mayflies to, at
least seasonally, steelhead. The river’s future will be challenged by
increased rural development and conversion of forests to other uses.
The next decade will witness changes to the watershed and the riparian
corridor, such as the invasion of the emerald ash borers, which will
take their toll on the abundant white ash of the watershed. Invasive
species of plants and animals continue to establish populations in
the watershed. Global climate change is predicted to bring northern
Ohio more intense thunderstorms and warmer conditions, which will
probably have a negative impact on water quality. Fortunately, at the
same time, our understanding of what we can do to maintain the health
of rivers and streams continues to increase.
In the future, maintaining the health of the river will require increased
effort on the part of those who live in the Vermilion River watershed,
and particularly those of us who treasure the river and its ecosystem.
Everyone has an important part to play to assure that the quality of the
river does not continue to decline and, let us hope, even improves.
Much more information is available on the web. Here are some starting
points:
Ohio EPA: www.epa.state.oh.us/dsw/nps/
USGS flow data: nwis.waterdata.usgs.gov/oh/nwis/dv?site_no=04199500
National Center for Water Quality Research: www.heidelberg.edu/WQL/
U.S. EPA: www.epa.gov/surf/
Pete Richards was born in Lorain, Ohio, grew up in rural northern New Jersey, and has lived in
Oberlin, Ohio, since 1970. He is a research scientist with the National Center for Water Quality
Research at Heidelberg College in Tiffin. The NCWQR maintains a water quality sampling
station on the Vermilion River at Mill Hollow, which provided much of the information for this
article. Pete also enjoys fishing and walking along the river.
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What Residents Can Do

E

By dana oleskiewicz

veryone can take small steps to collectively minimize negative
impacts to our environment. Here are some ways to begin.

OEPA

Conserve water:

Stormwater runoff from an urban area can carry
pollution from the surface of the pavement, such
as oil and chemicals, and deposit it into a storm
drain, which ultimately takes it to a nearby stream

• Install water-saving devices in the home—toilets, showerheads, washing
machines, and faucets.
• Repair any leaks in faucets and use a shut-off on yard hoses.
• Use tap water sparingly when cleaning, cooking, etc.
• Wash laundry and dishes only when there’s a full load.
• Install a rain barrel to collect rainwater for future use, such as watering
gardens.
• Plant slow-growing, drought-tolerant species that are naturally adapted
to the conditions of a particular location (sometimes called “xeriscaping”).
• Water lawns before 10 a.m. and after 4 p.m. to save water costs by
reducing evaporation when the sun is hottest.
• Properly align sprinklers to efficiently water the plants that need it the
most, thus not wasting water.

Reduce soil erosion and water runoff into waterways:

• Disturb the soil as little as possible.
• Reduce impervious areas (buildings, rooftops, paved parking lots, etc.).
• Install rain gardens and gravel driveways.
• Plant vegetation on the land, especially near stream banks and lake or
pond edges.
• Mulch gardens and exposed soil—the use of mulch reduces water loss,
prevents runoff and soil erosion, controls weeds, and helps moderate soil
temperature.
• Direct downspouts to grassy areas or plants that need frequent watering.

Eliminate pollutants in waterways:

OEPA

Vegetation along river banks, often called riparian
buffers, reduces the amount of phosphorus
and sediment that drains into a waterway from
residential land or farm fields
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• Use lawn chemicals such as fertilizers and pesticides correctly and
sparingly.
• When you do buy fertilizer, purchase kinds that contain a lower amount
of phosphorus in the nitrogen-phosphorus-potassium mixture.
• Use a variety of pest controls, such as natural predators (ladybugs for
example), plants that have been genetically modified to resist pests, or
time-proven methods of removing pests from plants by hand.
• Plant native species of flowers, shrubs, and trees that assist native
wildlife.
• Compost yard wastes; not only does it reduce what goes into landfills,
it also provides excellent—and free—fertilizer. Grass clippings, leaves,
and food waste should never be deposited into a water body but instead
recycled.
• Wash laundry in low phosphate or non-phosphate detergents.
• Fix fuel and oil leaks in automobiles.
• Clean up all liquid spills on land immediately.
• Never pour oil or other harmful substances down storm drains because
they will eventually find their way into a stream or lake.
• Discard household hazardous waste properly, including poisons, paint,
antifreeze, and oils. Your county general health district can provide
information on proper disposal of particular wastes.
• Have septic systems inspected regularly to ensure that they are working
properly.
• Be careful of what products go down the drain into septic systems.		
Eggshells, coffee grounds, and vegetable waste do more good in the
compost pile; covering them with compost prevents bad smells. Grease,
plastics, or heavy chemicals harm septic systems and therefore should
never be poured down the drain.
• Leach fields are easily damaged by building or parking.  Septic systems
should be pumped out regularly, every three to five years.

• Consider donating land to create a community
park or nature conservancy.
• Deed use of a tract of land by granting an
easement to a nature-conserving organization,
thus limiting it from being developed in ways
that are harmful to the watershed. Typically,
this arrangement comes with a tax benefit.  
Because protected lands with natural landscapes
are also popular with potential homebuyers, the
resale value on parcels of land with conservation
easements is often increased. According to
The Land Trust Alliance, easements also attract
businesses. Visit The Land Trust Alliance
(http://www.lta.org) and The Trust for Public
Land (http://www.tpl.org/) for more information.
• Several forms of assistance are available to Vermilion River watershed
landowners who are interested in formally protecting their land. These
include programs by the Soil and Water Conservation Districts and
groups like the The Western Reserve Land Conservancy and Friends of
the Vermilion River Watershed.

Mary Garvin

Provide for long-term protection of the land of
the watershed:

Storm runoff is directed into an attractive rain
garden on the Oberlin College campus

Act in your community:

• Report hazardous spills, illegal dumping, and bad construction practices
to city officials, township trustees, or other local authorities.  
• Stop the delivery of unwanted catalogs in the mail to your home, which
will conserve fuel use and minimize waste.
• Participate in community decisions like watershed planning.
• Vote for politicians and issues that are environmentally friendly.
• Explore and get involved in the activities of conservation and watershed
groups, such as the soil and water conservation districts, Friends of the
Vermilion River Watershed, or the Western Reserve Land Conservancy.
For more information see
Reducing catalog mail: www.catalogchoice.org
Rain gardens and other urban solutions:
http://www.raingardens.org
http://www.tualatinriverkeepers.org/lid_website/swales.html
http://www.greenroofs.com
http://www.grassypavers.com
Low impact development:
http://www.lid-stormwater.net/background.htm
http://www.greenclips.com
http://www.lowimpactdevelopment.org
Ohio EPA’s Vermilion River Total Maximum Daily Load Report: http://
www.epa.state.oh.us/dsw/tmdl/Vermilion_PNdraft.pdf
Land easements and donating land for preservation:
http://www.wrlc.cc
http://www.wrlc.cc/land.cfm
Dana Oleskiewicz works as an Educator in Watershed Management for the Ohio State
University Extension Center at Wooster, Ohio, assisting community-based water protection
efforts throughout Northeast Ohio, including the Vermilion River. As a consultant and
facilitator, she helps establish watershed action plans, performs trainings, and works with
watershed groups to educate the public and establish river restoration and protection. Dana
grew up near Cleveland within the Cuyahoga River watershed and spent time on its water,
which cultivated her passion for freshwater conservation.
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Further Resources
Agencies and Organizations
Soil and Water Conservation Districts
•
•
•
•
•

Ashland Soil and Water Conservation District http://www.ashlandswcd.com
Erie Soil and Water Conservation District http://www.erie-county-ohio.net/eswcd
Huron Soil and Water Conservation District http://huronswcd.com
Lorain Soil and Water Conservation District http://www.lorainswcd.com
Richland Soil and Water Conservation District http://www.richlandswcd.net

Septic Information by County
•
•
•
•
•

Ashland County General Health District http://www.ashlandhealth.com/aboutus.html
Erie County Department of Environment and Planning http://www.erie.gov/environment
Huron County General Health District http://www.huroncohealth.com
Mary Garvin
Lorain County General Health District http://www.loraincountyhealth.com
Richland County General Health District http://www.richlandhealth.org

County Park Systems

• Ashland County Park District http://www.eriemetroparks.org
• Erie Metroparks http://www.eriemetroparks.org
• Lorain County Metro Parks http://www.loraincountymetroparks.com

State Agencies

• Ohio Department of Natural Resources
Division of Forestry http://www.dnr.state.oh.us/forestry
Division of Geological Survey http://www.dnr.state.oh.us/geosurvey/Home
Division of Natural Areas and Preserves http://www.dnr.state.oh.us/dnap
Division of Parks and Recreation http://www.ohiodnr.com/parks
Division of Soil and Water Conservation http://www.ohiodnr.com/soilandwater
Division of Water http://www.ohiodnr.com/water
Division of Watercraft http://www.ohiodnr.com/watercraft
The monarch butterfly uses swamp milkweed
Division of Wildlife http://www.dnr.state.oh.us/wildlife
as a nectar source. This species breeds on the
watershed as part of its amazing annual migration
Division of Recycling and Litter Prevention http://www.ohiodnr.com/recycling
of thousands of miles. To learn more about the
Ohio Office of Coastal Management   http://dnr.state.oh.us/coastal
butterflies of the watershed, see Jaret Daniel’s
• Ohio Environmental Protection Agency
Butterflies of Ohio Field Guide (Cambridge,
Division of Drinking and Ground Water http://www.epa.state.oh.us/ddagw
Minnesota: Adventure Publications, 2004).
Division of Surface Water http://www.epa.state.oh.us/dsw
Division of Environmental and Financial Assistance http://www.epa.state.oh.us/defa
Office of Environmental Education  http://www.epa.state.oh.us/oeef
• Watershed Management, Ohio State University Extension Center at
Wooster http://woostercenter.osu.edu/programs/watershed-management
• Ohio NEMO (an Ohio State University Extension Nonpoint Pollution Education Program) http://nemo.osu.edu/
• Ohio Watershed Network http://ohiowatersheds.osu.edu
• Ohio Watershed Academy http://ohiowatersheds.osu.edu/owa

Organizations
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Ashland County Historical Society http://www.ashlandhistory.org
Audubon Ohio http://oh.audubon.org
Brownhelm Historical Association PO Box 303, Vermilion, OH 44089-0303
Cleveland Museum of Natural History http://www.cmnh.org
The Farmland Center http://www.thefarmlandcenter.org
Firelands Audobon   www.firelandsaudobon.org
Friends of the Vermilion River Watershed http://www.volohio.org/watershed.htm
Friends of Wetlands http://www.fowl.org
Firelands Historical Society Museum, 4 Case Ave, Norwalk, OH 44857 (419) 668-6038
Lorain County Historical Society http://www.lchs.org
The Nature Conservancy http://www.nature.org
New London Area Historical Society Thomas S. Neel, 169 East Main Street, New London, OH 44851-1253
The Vernal Pool Association http://www.vernalpool.org/vernal_1.htm
The Western Reserve Land Conservancy http://www.wrlc.cc
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Further Reading by Topics
Wildlife

Braun, E. Lucy. The Woody Plants of Ohio: Trees, Shrubs, and
Woody Climbers Native, Naturalized, and Escaped. Columbus,
Ohio: The Ohio State University Press, 1961.
Burrell, C. Colston. Native Alternatives to Invasive Plants.
Special Double Volume. Brooklyn Botanic Garden All-Region
Guides. Brooklyn, New York: Brooklyn Botanic Garden; 2006,
2007.
Colburn, Elizabeth A. Vernal Pools: Natural History and
Conservation. Granville, Ohio: McDonald and Woodward
Publishing, 2004.
Cooperrider, Tom S., ed. Endangered and Threatened Plants of
Ohio. Ohio Biological Survey: Biological Notes No. 16. Columbus
Ohio: College of Biological Sciences, The Ohio State University,
1982.
Czarapata, Elizabeth J. Invasive Plants of the Upper Midwest:
An Illustrated Guide to Their Identification and Control.
Madison, Wisconsin, and London: University of Wisconsin
Press, 2005.
Ostrander, Stephen, ed. The Ohio Nature Almanac: An
Encyclopedia of Indispensable Information about the Natural
Buckeye Universe. Wilmington, Ohio: Orange Frazer Press,
2001.

Conservation

Chadbourne, Joseph H., and Mary M. Chadbourne. Common
Groundwork: A Practical Guide to Protecting Rural and Urban
Land: A Handbook for Making Land-Use Decisions. 3rd ed. A
Joint Project of Western Reserve Resource Conservation and
Development Council, Ohio Office of Farmland Preservation,
Seventh Generation, and Chadbourne & Chadbourne Inc.
Chagrin Falls, Ohio: Chadbourne & Chadbourne, 2000.
The Izaak Walton League of America. A Handbook for Stream
Enhancement & Stewardship. 2nd ed. Blacksburg, Virginia:
McDonald & Woodward Publishing Company, 2006.
Ohio Environmental Protection Agency. Biological and Water
Quality Study of the East Fork Vermilion River, 2005. OEPA
Technical Report EAS/2006-3-2.
Ohio Environmental Protection Agency. Biological and water
quality study of the Vermilion River, Old Woman Creek, Chappel
Creek, Sugar Creek, and select Lake Erie tributaries. 2002.
OEPA Technical Report EAS/2004-10-22.

Early Human History on the Watershed

White, Richard. The Middle Ground: Indians, Empires, and
Republics in the Greater Lakes Region, 1650-1815. New York
and Cambridge, U.K.: Cambridge University Press. 1991.

Peterjohn, Bruce G. The Birds of Ohio: with Ohio Breeding Bird
Atlas Maps. Wooster, Ohio: Wooster Book Company, 2001.
Platt, Carolyn V, and Gary Meszaros. Birds of the Lake Erie
Region. Kent, Ohio, and London: Kent State University Press,
2001.

David FitzSimmons

Platt, Carolyn V., and Gary Meszaros. Creatures of Change:
An Album of Ohio Animals. Kent, Ohio, & London: Kent State
University Press, 1998.
Sanders, Randall E., ed. A Guide to Ohio Streams. Columbus,
Ohio: Streams Committee, Ohio Chapter of the American
Fisheries Society in partnership with Ohio Environmental
Education Fund, Ohio Department of Natural Resources, and
Ohio Environmental Protection Agency, 2002.
Sherman, Thomas F. A Place on the Glacial Till: Time, Land,
and Nature within an American Town. New York and Oxford:
Oxford University Press, 1997.
Voshell, J. Reese. A Guide to Freshwater Invertebrates of North
America. Granville, Ohio: McDonald and Woodward Publishing,
2002.

Geology

Holman, J. Alan. Ancient Life of the Great Lakes Basin:
Precambrian to Pleistocene. Ann Arbor: University of Michigan
Press, 1995.
Feldmann, Rodney M., and Merrianne Hackathorn, eds. Fossils
of Ohio. Ohio Geological Survey Bulletin 70. Columbus: Ohio
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The midland painted turtle is among the most frequently
encountered turtles on the watershed. Often seen on
logs near slow-moving stretches of the river or ponds, it
feeds on fish, aquatic invertebrates, and plants. For more
information on this species and other reptiles of the
watershed, see Ohio’s Reptiles, ODNR publication 354 at
http://www.dnr.state.oh.us/Portals/9/pdf/pub%20354.
pdf or Roger Conant’s The Reptiles of Ohio (Notre Dame,
Indiana: University of Notre Dame Press, 1951).

Mouth of the River
The Vermilion River watershed drains northward,
off the continental divide and into Lake Erie at
the town of Vermilion. As part of the Great Lakes
watershed, its waters eventually reach the Atlantic
Ocean via the St. Lawrence Seaway. This replica
of the original Vermilion Lighthouse is part of the
Inland Sea Maritime Museum of the Great Lakes
Historical Society.

