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Fish and fishing are integral to the American story. Salmon have sustained
Native Americans for centuries. Shad and cod helped the early European
colonists survive and were critical trade commodities. However, the tide
has turned, and the waters fish inhabit are less able to support them due
to effects of human activities. The fish need our help to protect and restore
the places where they live. While thousands of projects have improved
fish habitat on a small scale throughout the United States in the past three
decades, gains have been outpaced by continuing human impacts on the
landscape. The need for action has never been greater. Together we can
ensure that future generations will be able to enjoy clean and healthy
streams, lakes, estuaries, and oceans teeming with fish.

¢ We have seen Indians in immense
numbers, and all those on this
coast of the Pacific contrive to make
a good subsistence on various seeds,
—John Buchan

and by fishing.” - Junipero Serra

CC™F™=he charm of fishing is that it is
the pursuit of what is elusive
but attainable, a perpetual series
of occasions for hope.”
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EXECUTIVE SUMMARY

he United States is home to a diverse array of freshwater and marine
fish, shellfish, and other aquatic species. More than 3,000 species

of fish inhabit America’s streams, rivers, lakes, reservoirs, marshes,
swamps, bays, estuaries, coral reefs, seagrass beds, shallow water banks, deep
ocean canyons, and other watery habitats. The United States is also home to
over 300 million people, all depending on the same water that fish depend

upon.

Healthy habitats are essential for sustainable fish populations. Unfortunately,
in many places around the United States, fish and the habitats on which they
depend are in decline. About 37 percent of the nation’s freshwater fish species
are considered at risk or vulnerable to extinction. Habitat loss is the most
common cause for extinction of freshwater fish in the United States over the
past century and many saltwater fish are also in decline due to habitat degrada-
tion. In 1997, Congress declared that “one of the greatest long-term threats to
the viability of commercial and recreational fisheries is the continuing loss of
marine, estuarine, and other aquatic habitats.”

This report summarizes the results of an unprecedented nationwide assessment
of human effects on fish habitat in the rivers and estuaries of the United States.
The assessment assigns watersheds and estuaries a risk of current habitat degra-
dation ranging from very low to very high. These results allow comparison
of aquatic habitats across the nation and within 14 sub-regions. The results
also identify some of the major sources of habitat degradation. Unfortunately,
not all sources of habitat degradation could be assessed, so some important
factors such as small dams and abandoned mines could not be incorporated.
Marine waters, lakes, and reservoirs were not assessed due to resources and
data constraints, so previously published information was used to describe the
condition of these fish habitats.
porate the missing data to the extent it is available.

Future revisions to the assessment will incor-

Within the United States, areas of high risk and low risk of current habitat
degradation occur in some discernable patterns. Urban corridors, regions with
high-intensity agriculture, and locations of heavy industrial use correspond to
some of the areas with a very high risk of current habitat degradation. Areas
with a very low risk of current habitat degradation include regions with sparse
populations and the lands and waters of national parks and other protected

areas.

East of the Mississippi River, areas with the lowest risk of current habitat degra-
dation occur principally in northern Maine and the northern Great Lakes area,
as well as in sparsely populated parts of the Appalachian Mountain region.
Areas with the highest risk of current habitat degradation occur in and around
the heavily populated corridor from New York City to Washington D.C,,
including Long Island Sound and the Chesapeake Bay. Urbanization is a major
factor in fish habitat degradation in this area, as is pollution, particularly excess
nutrients. Areas with a very high or high risk of current habitat degradation




due to agriculture occur in southern Florida, along the lower Mississippi River,
and in the corn belt of Ohio, Illinois, and Indiana.

In the upper and central midwest states as well as Oklahoma and Texas, areas
with a low risk of current habitat degradation occur principally in southwest
Texas and northeast Minnesota. Urbanization and ranching are responsible
for large areas with a very high risk of habitat degradation in eastern Texas.
Row crops contribute to areas with a high and very high risk of current habitat
degradation in southern Minnesota, lowa, Indiana, and western Arkansas.
Corpus Christi Bay and some other Texas estuaries have a very high risk of
current habitat degradation due to polluted runoff from urban areas.

In the western mountains, deserts, and coastal areas, large areas with a low
risk of current habitat degradation are interspersed with areas of high risk due
to urbanization (California, Arizona, and Colorado), intensive row crops and
ranching (Idaho, California’s Central Valley, and southeast Washington), and
alterations to water flow on the area’s rivers such as the Columbia, Snake, and
Colorado Rivers. Because the assessment was not able to incorporate the effects
of water withdrawals or culverts, habitats in this irrigation-dependent region
may be more degraded than the assessment suggests. Estuaries in southern
California and some parts of Hawaii have a high risk of current habitat degra-

Kip Evans, NOAA

dation due to pollution from fast-growing coastal urban areas. Alaska has the
largest areas with a very low risk of current habitat degradation, but urbaniza-
tion, forestry, and road crossings are responsible for localized areas with an
elevated risk of current habitat degradation.

Marine habitats of the United States generally are most productive near the
coasts, which is also where they are most likely to become degraded by human
activity. Major threats to marine habitat include pollution; damage to bottom
habitat from dredging, fishing gear, or other activities; alteration of migration
pathways; invasive species; marine debris; and climate change.

This report provides an important picture of the challenges and opportunities
facing fish and those engaged in fish habitat conservation efforts. Urbaniza-
tion, agriculture, altered stream flow, pollution, and other human impacts have
resulted in specific areas of degraded habitat where restoration is most likely
needed to bring back the healthy habitats and fishing opportunities that once
existed. Addressing degraded habitat also requires reducing or eliminating the
sources of degradation mentioned in this report, through best management
practices, land use planning, and engaging landowners, businesses and local
communities in the effort. This report identifies areas where those efforts are
most needed. The report also points to areas where fish habitat is most likely
still intact and should be protected to maintain its value for fish and other
aquatic organisms. There are limited resources for fish habitat conservation,
especially in the next few years.
This report illustrates the need
for strategic use of those existing
resources through partnerships
-- such as the Fish Habitat Part-
nerships established under the
National Fish Habitat Action Plan
-- that can identify the most effec-
tive use of funds and help the
nation as a whole make progress
in fish habitat conservation.

Steve Brown, WV DNR




ealthy waterways and thriving fish populations are vital to the

well-being of American society, providing clean water, food, and

recreation. They are important for less tangible reasons as well,
as anyone who has fished a tranquil stream or paddled a salty bay can attest.
Healthy waters sustain their ecological functions and resilience while meeting
the social and economic needs of human society.

Unfortunately, in many places around the United States, fish and the habitats
on which they depend are in decline. This is a particular concern to the 48
million recreational anglers who pursue fish and to many others who depend
upon fish and shellfish for sustenance and commerce. Revenue from recre-
ational and commercial fisheries added more than $125 billion to our nation’s
economy in 2006 (the latest year for which data are available). Almost 40
percent of the nation’s freshwater fish species are considered at risk or vulner-
able to extinction. Habitat loss is the most common cause for extinction of
freshwater fish in the United States over the past century. Many saltwater fish
are also in decline due to habitat degradation; Congress declared in 1997 that
“one of the greatest long-term threats to the viability of commercial and recre-
ational fisheries is the continuing loss of marine, estuarine, and other aquatic
habitats.”

Galvanized into action by continuing losses of aquatic habitat, an unprece-
dented coalition of anglers, conservation groups, scientists, state and federal
agencies, and industry leaders forged the National Fish Habitat Action Plan in
2006. The Action Plan is an investment strategy for making the most effective
use of habitat conservation dollars and achieving real gains in aquatic habitat
quality and quantity by protecting, restoring, and enhancing key fisheries
habitats.

The objectives of the Action Plan are to:

® Conduct a condition analysis of all fish habitats within the United States
by 2010.

@ Prepare a “Status of Fish Habitats in the United States” report in 2010 and
every 5 years thereafter.

@ Identify priority fish habitats and establish Fish Habitat Partnerships
targeting these habitats by 2010.

@ Establish 12 or more Fish Habitat Partnerships throughout the United
States by 2010.

@ Protect all intact and healthy fish habitats by 2015.

@ Improve the condition of 90 percent of priority habitats and species
targeted by Fish Habitat Partnerships by 2020.

This report and the assessments upon which it was based were developed to
meet the first two objectives of the Action Plan. The second two objectives
have been met through the establishment of 17 Fish Habitat Partnerships
throughout all 50 states. Fish Habitat Partnerships involve diverse groups
of public and private partners with
common interests in fish habitat conser-
vation. Examples of their work are high-
lighted throughout this report. These
efforts are part of a larger strategy that,
through the joint efforts of regional and
national partners, will result in measur-
able and sustained improvement in the
condition of priority fish habitat in the
United States.




HOW TO READ AND

UNDERSTAND THIS REPORT

his report is the first “Status of Fish Habitats in the United States”

report as envisioned in the Action Plan. It summarizes the results of

the first detailed national assessment undertaken by scientists working
to synthesize information on aquatic habitat at a scale and level of detail
never before attempted. This report focuses on the freshwater and estuarine
aquatic habitats of the 50 states, which are divided into fourteen sub-regions
for discussion. Time and resources did not permit a quantitative assessment
of lakes, reservoirs, the Great Lakes, and marine areas, but existing informa-
tion for those areas is summarized in this report. Future reports will include
habitats not addressed in this report as well as those in U.S. territories.

The results of the assessment are characterized as “risk of current habitat degra-
dation,” i.e., for any particular area the data suggest some level of risk (high,
low, or in between) that the habitat is currently in a degraded condition. The
assessment uses “risk” of habitat degradation instead of known habitat degra-

NOAA

dation because habitat condition has not been objectively or consistently
measured for a majority of aquatic habitats in the United States. As a result,
the assessments for this report focus on identifying factors that are responsible
for degrading habitat, rather than using direct measurements of habitat condi-
tion. For example, the rivers assessment uses a measure of the number of roads
in the watershed, which is correlated with increased sedimentation and pollu-
tion, as opposed to actual measures of turbidity or heavy metals in the rivers.
Thus the assessment can conclude that a particular river reach is at high risk of
being degraded in its current condition, based on it having a high number of
road crossings.

Although a large amount of data went into the assessments, some key infor-
mation is missing due to the lack of nationally consistent data. Examples
of missing information include historical and regional degradation due to
logging, mining, or animal farming, the effect of water pumped or otherwise
diverted from streams, and dams less than six feet high that fragment streams
and obstruct fish passage. Because this information is missing, areas mapped
as having a low risk of current habitat degradation due to the factors assessed
may be under the influence of factors not included in the assessment, and thus
actually may be at a higher risk of current habitat degradation than depicted on
the maps.

For the reasons explained above, readers should interpret the maps carefully.
The maps should not be understood as depicting absolute habitat condition.
They do serve as a guide to the relative magnitude and geographic distribution
of many factors that contribute to aquatic habitat degradation. Future reports,
planned for 5-year intervals, will more accurately describe the condition of
aquatic habitats, as data sources become more consistent and comprehensive.



The assessment methodologies are summarized below. Additional, more

detailed information about the assessments can be found at the end of the
report, and interested readers should look for the assessment methods and
results in future peer-reviewed literature.

Methodology for Rivers Assessment—Lower 48 States

For rivers in the lower 48 states, habitat condition was estimated by analyzing
how strongly a range of human disturbances to habitat affects river fish in all
parts of the country, using the logic that fish reflect the quality of the habitat
where they live. For each disturbance type, we identified the disturbance level
at which fish with a strong reliance on high quality habitats showed marked
declines in abundance, and where these fish disappeared from the ecosystem
altogether. This information was used to score streams according to their most
likely condition given the values of disturbances in each location. In the maps,
streams that are expected to be in good condition have a low or very low risk
of current habitat degradation, and streams in poor condition have a high risk
of current habitat degradation. The national datasets used for this assessment
included information about the amount of urban, agriculture, and pasture
lands in watersheds, major point-sources of water pollution, frequency of dams
and road crossings, and the locations of mines. Some important threats to fish

and fish habitat could not be incorporated into the analysis due to data limita-
tions. These include historical land use pressures, ground and surface water
extraction, animal feed lots, forestry practices, and regional habitat stresses
(e.g., oil drilling), all of which will be addressed in future revisions of this
assessment. Disturbance scores in streams affected by unmeasured factors may
underestimate the true amount of disturbance.

The following disturbance variables were analyzed as part of the river
assessments:

® Urban/Human settlement (percent urban land use; human population
density; road density)

Livestock and grazing (percent pasture and hay in the watershed)
Agriculture (percent row crop agriculture in the watershed)

@ DPoint source pollution data (numbers of National Pollution Discharge
Elimination Sites, Toxic Release Inventory sites, and National
Superfund sites);

® Habitat fragmentation (numbers of dams and road crossings) and
® Mine density.

It is important to recognize that these broadly defined disturbance variables
may act together with other measured or unmeasured threats to degrade
habitat. Thus, while we may identify “urbanization” as a major threat to
some regions, “urbanization” represents an umbrella term that describes the
many facets of urban development that cause degradation to habitats, such as
pavement, nutrient runoff from lawns, road salt, trash and detergents getting
into the river, etc. Rarely does only one disturbance type act alone.

Methodology for Rivers Assessment—Alaska and Hawaii

Data on human disturbances, fish populations, and habitat condition were
limited in Alaska and Hawaii, so a simplified variation of the basic method-
ology used for rivers was employed for these two states. Disturbance variables
were assigned to categories (e.g., land cover, point source pollution, infra-
structure, barriers to fish movement, and industrial activity), and then a single
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score was calculated using a statistical approach called Principal Components

Analysis. Because this methodology differs from the methodology used for the
lower 48 states, the results cannot be directly compared—i.e., an area at high
risk of current habitat degradation in the 48 conterminous states is not equiva-
lent to an area at high risk of current habitat degradation in Alaska or Hawaii.

Methodology for Estuary Assessment—Lower 48 States

For the estuaries in the lower 48 states, the risk of current habitat degradation
in each estuary was assessed by mapping national datasets of disturbance vari-
ables measured within estuaries and their adjacent watersheds. Disturbance
variables were summarized into the following four disturbance categories:

® River discharge.
@ PDollution.

@ Eutrophication (excessive plant and algal growth as a result of increased
nutrient input, often resulting in the depletion of dissolved oxygen).

® Land cover and land cover change.

A relative disturbance index was assigned to each estuary for the four categories.
The four indices were then combined to calculate a disturbance score for each
estuary, which is a measure of the current risk of degradation to that habitat.

Some important threats to fish and their habitat could not be incorporated
in this analysis due to data limitations. These include, but are not limited
to, benthic habitat loss and disturbance due to dredging and fishing practices,
percentage of shoreline armoring, sedimentation and erosion trends, contami-
nant concentrations in fish and shellfish tissue, and status of biogenic habitats
(e.g. oysters reefs and shellfish beds, coral reefs, kelp forests, and seagrass beds).
These additional sources of disturbance will be addressed in future revisions of
the coastal assessment.

Methodology for Estuary Assessment—Southeast Alaska

The coastal areas of Alaska have not been mapped at the same level of detail
as in the rest of the United States, so the assessment of estuaries in Alaska
required that the estuaries first be delineated and entered into a Geographic
Information System (GIS). Only the estuaries of southeast Alaska are included
in this first assessment, but future assessments will include more coastal areas
of Alaska. Data limitations restricted the analysis of southeast Alaska estuarine
areas to three disturbance categories as compared to the four that were used in
the lower 48 states: land cover, water quality/sediment toxicity, and river flow
alteration. Data limitations also prevented the use of Principal Components
Analysis for the last two indices; a simple percentile ranking was used instead.
A single combined score for each estuary was calculated as the average of the
indices. As with the river assess-
ment for Alaska, the results of the
southeast Alaska estuary assess-
ment cannot be directly compared
to the results of the estuary assess-
ment for the lower 48 states—e.g.,
an estuary at high risk of current
habitat degradation in the mid-
Atlantic states is not equivalent to
an area at high risk in southeast
Alaska.
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NATIONAL OVERVIEW

he United States is home to a diverse array
of freshwater and marine fish, shellfish, and
More than 3,000
species of fish inhabit America’s streams, rivers,

other aquatic species.

lakes, reservoirs, marshes, swamps, bays, estuaries,

coral reefs, seagrass beds, shallow water banks,

deep ocean canyons, and other watery habitats.
The United States is also home to more than 300
million people, all depending to some extent on the
same water that fish call home. Agriculture, urban-
ization, and other effects of human inhabitation
occur over most of the U.S. landscape, altering to

varying degrees water flow, water quality, and many
other characteristics of aquatic habitat. Few aquatic
habitats in America are unaffected by human
activity; some have been severely degraded, and
some less so. The map below depicts the results of
the habitat assessments conducted for this report,
with the estuarine areas offset for better visilibity.
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Overall, 27 percent of the miles of stream in the

lower 48 states are at high or very high risk of
current habitat degradation, and 44 percent are
at low or very low risk. Within the land areas of
the United States, areas of high risk and low risk
of current habitat degradation occur in discernable
patterns.

Habitats with a very high risk of current habitat
degradation include those in or near urban devel-
opment, livestock grazing, agriculture, point source
pollution, or areas with high numbers of active
mines and dams. Specific locations that stand out
as regions at high risk of current habitat degrada-

tion include: the urban corridor between Boston,
Massachusetts and Atlanta, Georgia; the Central
Midwestern states of Iowa, Illinois, Indiana, and
Ohio; the Mississippi River Basin, including habitats
adjacent to the lower Mississippi River in Arkansas,
Mississippi and Louisiana; habitats in eastern Texas;
and habitats in central California and along the
Columbia River in Oregon and Washington.

Areas that stand out as being at very low risk
according to the parameters in this report include
rural areas in New England and the Great Lakes
states; many habitats throughout the Mountain,
Southwest, and Pacific Coast States; as well as most
of Alaska. It should be noted that not all water
and land management issues could be addressed
in the assessment, so some of the areas mapped as
at low risk of current habitat degradation actually
may be at higher risk due to disturbance factors
not assessed. For example, most arid regions of
the western United States were found to be at low
risk of current habitat degradation. Water quantity
is a critical limiting factor for 179 species of desert
fishes, yet stream flow and water extractions were
not accounted for in the assessment. The maps
likely overestimate the amount of habitats at low
risk of current habitat degradation in the arid west.

The estuaries of the lower 48 states show patterns
similar to those of the land areas, which is not
surprising because most of the disturbances to estu-
arine habitats originate on land. Estuaries in the
mid-Atlantic have a very high risk of habitat degra-
dation related to polluted run-off and other effects

Lower 48 states — Risk of Current Degradation
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of the intense urbanization and agriculture in this
area. The estuaries of southern California also have
a high risk of current habitat degradation for similar
reasons. Estuaries in the north Pacific and Downeast
Maine have a low risk of current habitat degrada-
tion. Overall, 23 percent of the estuaries (by area)
in the lower 48 states are at low or very low risk
of current habitat degradation and 53 percent are
at high or very high risk of current habitat degra-
dation. Marine habitats of the United States tend
to be most degraded near the coast, where they are
most affected by human activity.
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NORTHEASTERN STATES

(Maine, New Hampshire, Vermont, New York, Massachusetts, Rhode Island, Connecticut)

Fish Habitat in the Northeastern States

everal centuries of development activi-

ties throughout the northeast has resulted

in extensive alteration and loss of aquatic
habitats in some areas. In general, northern areas are
at lower risk of current degradation than southern
areas, where population pressures are most intense.
The primary sources of current habitat degradation
in eastern Massachusetts and central Connecticut
are urbanization, road crossings, and pollution.
Row crop agriculture and pasture are responsible
for the high risk of current habitat degradation in

western New York. Overall, almost 60 percent of

N Risk of Current
Habitat Degradation
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Unsconed Reach

the miles of streams in the northeastern states have
a low or very low risk of habitat degradation; only
16 percent have high or very high risk. In contrast,
44 percent of the estuarine area is at high or very
high risk of current habitat degradation, including
Massachusetts Bay, Nantucket Sound, Narragansett
Bay, and Long Island Sound.
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Robert Michelson, Used under license agreement with USFWS

Did You Know?

“® The Northeastern states have the second
largest value of commercial catch (after
Alaska), with more than $S830 million
catch in 2009. In addition, marine and
freshwater recreational fishermen
spent more than $2.5 billion on fishing
expenditures in these states in 2006.

1“2 More than half of the original wetlands in
the northeastern states have been filled
or converted to agricultural lands.

& Atlantic salmon were once native to
almost every U.S. river north of the
Hudson River; remnant wild populations

are now known in only 11 rivers.
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Atlantic salmon

Fish with Habitat Trouble

& Fish that migrate between the ocean and

freshwater streams—such as American

shad, Atlantic salmon, blueback herring,
alewife, American eel, Atlantic sturgeon,
and shortnose sturgeon—have declined
as a result of culverts, weirs, dams,

and other human-made barriers to their

migration.

Lake chub, lake sturgeon, and other
lake fish have declined as a result of
urbanization, barriers to migration and
increased sedimentation in lakes.

American brook lamprey, channel darter,
eastern sand darter, and stonecat have
declined as a result of loss of clean
stream gravel and rock in spawning

habitats from excessive sediment inputs.

Human Activities Affecting Fish Habitat
Urban land use

The northeast is one of the most urbanized areas in
the country, with a high percentage of impervious
surfaces in some of its watersheds. These imper-
vious surfaces alter the hydrology of streams and
increase sedimentation in rivers, lakes, and bays.
Another effect of urbanization is loss of habitat as
wetlands are filled, streams diverted, and channels
dredged.

Point source pollution

The northeast once supported numerous industries
that discharged contaminants such as heavy metals
and PCBs into the region’s waters. The number
of industrial sites is much lower today, but their
legacy—as pollution leaks from abandoned indus-
trial sites or disposal areas—often remains. Over
time, these contaminants concentrate in sediments
at the bottom of rivers, lakes, and bays. Some of
the highest concentrations in the northeast occur
in Narragansett Bay, New York/New Jersey Harbor
and Bight, and western Long Island Sound, where

Robert Michelson, Used under license agreement with USFWS
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elevated levels of metals (e.g., arsenic, chromium,
mercury, nickel, silver, and zinc), PCBs, and pesti-
cides occur. Contaminants often find their way
into the food chain, affecting fish directly by killing
them or indirectly by affecting growth and repro-
duction, and sometimes making them unsuitable
for human consumption. Almost one-third of fish
tissue specimens collected by the Environmental
Protection Agency (EPA) in northeast coastal areas
contained concentrations of contaminants above
levels recommended for human consumption,
reducing our nation’s potential seafood supply.



Katrina Mueller, Project SHARE

Dams and other barriers

The northeastern states contain thousands of
dams, most built before 1910 for agricultural and
industrial uses, and a few built more recently for
flood control, recreation, water supply, and energy
generation. In many cases, the dams have outlived
their industrial usefulness, but continue to block
the passage of migratory fish species to and from
their historic upstream spawning grounds. Poorly
constructed culverts and other types of road cross-
ings also have negative effects on fish migration,
tidal exchange, and stream flow, which directly
affect fish growth and reproduction.

Proposed renewable ocean energy projects

Numerous uncertainties are associated with the
potential effects of forthcoming renewable ocean
energy projects (such as ocean-based wind power
and ocean current power) on coastal and marine
habitats. Only time, careful evaluation, and moni-
toring will reveal the effects of these technologies.

Working for Change
The Machias River, Maine

The Machias River system in “downeast” Maine is
important habitat for Atlantic salmon and eastern
With 86 percent of the Atlantic
salmon habitat within the Machias River system

brook trout.

under permanent protection, restoration efforts
have moved to its major headwater tributaries,
including the West Branch of the Machias River.

As part of an effort by the Eastern Brook Trout Joint
Venture and “Project SHARE,” by the end of 2010
all but two of the single road-stream crossings in
the West Branch Machias River sub-watershed will
be fitted with open-bottom arched culverts that
are designed to allow fish to pass and provide for
a natural stream channel. This project is a small
part of a larger conservation strategy developed by
the Eastern Brook Trout Joint Venture to address the
current threats to this species.

Katrina Mueller, Project SHARE, Machias River



MID-ATLANTIC STATES

(Pennsylvania, New Jersey, West Virginia, Virginia, Maryland, District of Columbia)
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Fish Habitat in the Mid-Atlantic States

he headwater streams of West Virginia,
Virginia, Maryland, and Pennsylvania have
a low risk of current habitat degradation
due to the factors assessed, particularly in central
West Virginia and northwest Pennsylvania. Many
of these streams, however, are degraded by excess
acidity and sediments that result from current and

legacy mining activities, which have not been fully
analyzed in this assessment. In southeast Pennsyl-
vania, row crops and pasture are responsible for
areas with a very high risk of current habitat degra-
dation.




Along the developed corridor that stretches from
northeast New Jersey through central Maryland and
northwest Virginia, urbanization is a major factor in
areas with a very high risk of current habitat degra-
dation. Intensive pasture and road crossings are the
major concerns on the Delmarva Peninsula. Reser-
voirs in the mid-Atlantic states have been degraded
by nutrient enrichment and sedimentation. Many
rivers in the mid-Atlantic have significant barriers to
fish movement. These barriers are related to large
reductions in the numbers of spawning American
shad, blueback herring, American eels, and Atlantic
sturgeon. Overall, the greatest proportion of the

Mid-Atlantic — Risk of Current Degradation
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rivers in the mid-Atlantic falls into the moderate
category of risk of habitat degradation from the
factors assessed, with slightly less than one-third
falling into the “low risk” category.

The mid-Atlantic states contain the largest estuary in
the continental United States, the Chesapeake Bay,
which has a very high risk of current habitat degra-
dation because its surrounding watershed is highly
altered by disrupted water flows as well as urban-
ization and agriculture, which contribute excess
nutrients and sediments to the estuary. Ninety-five
percent of the estuarine area in the mid-Atlantic
states is at high or very high risk of current habitat
degradation and these estuaries have some of the
worst pollution scores of all the estuaries assessed.

Human Activities Affecting Fish Habitat
Urban land use and pollution

Runoff and other land-based pollution from large
riverside cities such as Philadelphia, Pittsburgh,
Wilmington, and Washington, DC, adversely affect
fish habitats in the Delaware, Susquehanna, Ohio,
and Potomac rivers. Surrounding these large cities
are smaller cities and suburban areas that create a
concentration of human population and imper-
vious surfaces extending from New Jersey through
southeastern Pennsylvania, Delaware, central
Maryland, and southeastern Virginia to the coastal
areas of the Mid-Atlantic, including the Delaware
and Chesapeake bays. Runoff from urban and
suburban areas typically contains many pollutants

silver hickory shad

Fish with Habitat Trouble

& Brook trout populations have been
eliminated from 25 to 35 percent of
the watersheds in this region because
of acid mine drainage, increased water
temperature, and sedimentation.

Populations of Atlantic menhaden, an
important forage fish in estuarine and
marine food webs, have declined 85
percent in the past 30 years, possibly
due to human-induced changes in the
ocean and coastal bays combined with
the effects of overfishing.

Shad and river herring—important as
forage, recreational, and commercial

fish—have experienced substantial drops

in population due to dams, poor water
quality, and overharvesting.




USFWS, South Fork Little Conemaugh River

such as motor oil, heavy metals, pesticides, and

sediments. Elevated levels of metals (e.g., arsenic,
chromium, mercury, nickel, silver, and zinc), PCBs,
and DDT are found in the sediments of the upper
Chesapeake Bay and Potomac River.

Mining and other resource extraction

Drainage from coal mines and coal refuse piles is a
common problem in the Appalachian coal region.
In 2010, 5,475 linear miles of streams in Pennsyl-
vania did not meet EPA-mandated in-stream water
quality standards due to more than a century of
mining. Coal mine drainage releases acid into
streams, making them thousands of times more
acidic than unaffected streams and eliminating a
majority of native aquatic species. For example,
in West Virginia, the practice of “mountaintop
removal” mining has resulted in the burial of many

headwater streams and elevated concentrations of
selenium, a toxic element, in downstream waters.
Pennsylvania, West Virginia, and New York are also
threatened by current and proposed hydrofracture
drilling for natural gas, which can release pollut-
ants into aquatic areas.

Dams and other barriers

There are over 5,000 dams in the mid-Atlantic states.
The great majority of these dams are small (i.e., less
than 15 feet high) and many of these small dams
are obsolete and in disrepair. Small dams, as well
as many poorly designed culverts and road cross-
ings, fragment habitat for shad and river herring,
smelt, American eel, and other fish species that
either migrate for spawning or require unobstructed
access throughout waterways to complete their life-
cycles. Large dams have also resulted in significant

changes to aquatic ecosystems in the mid-Atlantic
states. A number of dams built on the Hackensack
River in New Jersey are responsible for the conver-
sion of a unique native white cedar swamp into the
8,400-acre New Jersey Meadowlands, an area now
dominated by the common reed.

Working for Change

South Fork Little Conemaugh River,
Pennsylvania

Past mine activities along the Conemaugh River
have resulted in chronic acid mine drainage into
the stream, which has increased the acidity of the
stream and reduced the abundance of brook trout
and other aquatic life. In addition, erosion from a
300-foot stretch of the stream bank on the South
Fork was greatly increasing sediment inputs to the
river. With help from over a dozen partners, the
Eastern Brook Trout Joint Venture is using lime-
stone to neutralize the river’s acidity and promote
the recovery of brook trout populations and other
aquatic life. Another phase of the project will stabi-
lize the stream by installing fish habitat structures
along the stream banks where there is a signifi-
cant threat of erosion. This project is a small part
of a larger conservation strategy developed by the
Fastern Brook Trout Joint Venture to restore brook
trout habitat and populations.
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SOUTHEAST ATLANTIC STATES

(North Carolina, South Carolina, Georgia)

Fish Habitat in the Southeast Atlantic States

he aquatic habitats of the southeast show
a wide range of risk of current habitat
degradation based on the factors assessed.
Overall, the greatest proportion of the rivers in the

southeastern Atlantic states falls into the moderate
category of risk of habitat degradation from the

factors assessed, with 31 percent falling into the low
risk category. Atlanta, Augusta, Charlotte, Raleigh/

Durham, and the suburban corridors between them
have a very high risk of current habitat degrada-
tion related to urbanization of the surrounding
watersheds, road crossings, and agriculture in the
outlying areas. The mountains of North Carolina
and most of the coastal plain of all three states




herring

Fish with Habitat Trouble

& Annual catch of river herring in Albemarle

Sound averaged 12 million pounds from
1880 to 1970, but collapsed to only
100,000 pounds in 2005. A specific
cause of the decline has not been
identified, but habitat loss is believed to
be one of many contributing factors.

Southern Appalachian brook trout have
declined sharply due to the effects of
historical logging and the introduction
of non-native brown and rainbow trout.
Today they face the additional threat of
excess sedimentation caused by human
alterations to the landscape.

Roanoke bass and smallmouth bass are
losing habitat as a result of sedimentation

and human alterations to river flows.

have a low risk of habitat degradation, although
development is intensifying on some of the barrier
islands of the coast. 