Chesapeake Bay FAQs  
All information below can be accessed at www.chesapeakebay.net
What is an estuary? 
An estuary is a body of water, open at one end to the ocean, where salt water from the ocean mixes with fresh water draining from surrounding land. The Chesapeake Bay opens to the Atlantic Ocean near Virginia Beach, Virginia.
[bookmark: watershed]What is a watershed? 
A watershed is an area of land that drains into a particular river, lake, bay or other body of water. We all live in a watershed: some are large (like the Chesapeake), while others are small (like your local stream or creek).
[bookmark: ecosystem]What is an ecosystem? 
An ecosystem is a complex set of relationships among all of the living and non-living things in a particular area. All of the elements of an ecosystem interact with each other in some way and, as a result, all depend on each other. The Chesapeake Bay ecosystem includes people, wildlife, fish, shellfish, trees, wetlands, water and all of the non-living elements necessary for the ecosystem to function. 
[bookmark: big]How big is the Chesapeake Bay watershed? 
The Chesapeake Bay watershed stretches across more than 64,000 square miles, encompassing parts of six states—Delaware, Maryland, New York, Pennsylvania, Virginia and West Virginia—and the entire District of Columbia. 
[bookmark: deep]How deep is the Bay? 
The Bay averages about 21 feet in depth, but most of the Bay is extremely shallow. A person who is 6 feet tall could wade through over 700,000 acres of the Bay and barely get his or her hat wet. A few deep channels that are over 100 feet deep provide important passageways for ships to get into ports. 
[bookmark: long]How long and wide is the Bay? 
The Chesapeake Bay is about 200 miles long, stretching from Havre de Grace, Maryland, to Norfolk, Virginia. The width of the Bay varies from its narrowest point—3.4 miles across near Aberdeen, Maryland—to its widest point—35 miles across near the mouth of the Potomac River. 
[bookmark: miles]How many miles of shoreline does the Bay have? 
The shoreline of the Chesapeake Bay and its tidal tributaries, including all tidal wetlands and islands, is over 11,600 miles. That’s more shoreline than the entire west coast of the United States.
[bookmark: people]How many people live in the Chesapeake Bay watershed? 
More than 16.6 million people live in the Bay watershed, and it’s estimated that the population will grow to nearly 20 million by 2030. Population growth is a major stressor on the Bay ecosystem. All of our daily activities, from fertilizing our lawns to driving our cars, have an impact on the environment. As the population in the Bay watershed grows, so do human impacts on the environment. 
[bookmark: access]Are there public access points on the Bay? 
Most people in the Bay watershed live just a few minutes from a waterway that directly or indirectly drains into the Bay. There are many parks and other access points along the Bay and its streams and rivers. For more places to visit, check out the Chesapeake Bay Gateways Network. 
[bookmark: sav]What is SAV? 
SAV stands for submerged aquatic vegetation, more commonly referred to as underwater bay grasses. More than 16 species of underwater bay grasses grow in the shallow waters of the Bay and its tributaries. Besides serving as a food source for waterfowl, bay grasses also provide habitat and protection for blue crabs, young finfish and other small invertebrates.
[bookmark: beds]Why aren’t there as many oysters in the Bay as there used to be? 
The oyster population has declined dramatically since the late 1970s due to a combination of over-harvesting, disease, pollution and natural predators. Today, the oyster population stands at about 2 percent of historic levels.
[bookmark: birds]What birds live in the Bay watershed?
Because of the diversity of food and habitats found in the Bay region, a wide variety of birds live and visit the area. From raptors like ospreys and bald eagles to waterfowl like ducks and geese, dozens of species of birds coexist in forests, wetlands, along shorelines and on the water. The Chesapeake region is also an important stop along the Atlantic Flyway for migratory birds during their fall and spring flights. 
[bookmark: trees]Why are trees important to the Bay? 
Forests play a vital role in nearly every part of the Bay ecosystem. They protect streams and rivers, filter air, produce oxygen, provide habitat and supply raw materials for fuel, lumber and paper. Trees also capture rainfall and help reduce stormwater runoff and erosion by stabilizing soil with their roots. 
[bookmark: fish]What fish live in the Bay? 
More than 350 species of fish can be found in the Chesapeake Bay and its tributaries. Some are permanent residents, while others migrate seasonally. Depending on their feeding and spawning requirements, fish may move between shallow and deep waters or between fresh and salt waters throughout the year.
[bookmark: fishgone]Are fish populations in the Bay declining? 
Some fish in the Bay are in trouble because of over-harvesting, contaminated spawning grounds and loss of habitat. State and federal agencies that manage fish stocks are working hard to stop the decline of Bay species. 
· Some species, such as Atlantic sturgeon and American shad, are found in such low numbers that fishing restrictions are in place. 
· Other species, such as the shortnose sturgeon, have been placed on the Endangered Species List. 
· In most cases, restoration programs are underway, including restocking programs for American shad.
However, not all the news is bad about fish in the Bay. Striped bass—once a troubled species in the Bay watershed—was restored after several years of harvest restrictions.
[bookmark: algae]What are algae? 
Algae, also known as phytoplankton, are tiny, single-celled plants. They are the primary producers of food and oxygen in the Bay food web. Red, brown and blue-green algae are a few types that live in the Bay and its rivers. Algae become harmful in the presence of excess nutrients, which fuel the growth of large algae blooms that block sunlight that underwater bay grasses need to grow. When large amounts of algae die, they are decomposed in a process that depletes the water of oxygen, which all aquatic animals need to survive. 
[bookmark: whales]Are there whales in the Chesapeake Bay?
There are three species of whales that have been found in the Bay: the humpback, pilot and minke whales. Each year these whales can be seen in the waters near the mouth of the Bay as they migrate along the Atlantic coast. 
[bookmark: manatees]Do manatees live in the Chesapeake Bay? 
Manatees have been found in the Chesapeake Bay, even though the Bay is much farther north than the species is thought to travel. In 1994, a male West Indian Manatee from Florida, which affectionately became known as Chessie, was located swimming and feeding on underwater bay grasses in a tidal river on Maryland’s Eastern Shore. Biologists captured Chessie and returned him to Florida. After his return to Florida, biologists continued to follow Chessie’s travels with the help of a satellite-transmitted signal tag. The following year, Chessie’s travels took him to Point Judith, Rhode Island—farther north than any other West Indian Manatee in known to have traveled. Although Chessie had not been seen since 1996, he visited the Bay again in the summer of 2001. 
[bookmark: sharks]Are there sharks in the Bay? 
The most common shark in Bay waters is the sandbar shark, which is harmless to humans. Many other species of sharks travel into the Bay looking for food as they migrate along the North Atlantic coast. 
[bookmark: care]Why should I care about the Chesapeake Bay? 
The Chesapeake Bay is the largest estuary in North America and one of the most productive in the world. It is home to more than 3,600 species of plants and animals and more than 16.6 million people. The Chesapeake provides many important economic, recreational and educational resources for those who live, work and vacation in the region.
However, the future of the Chesapeake Bay hangs in the balance. Much of the Bay and its tributaries are cleaner now than they were several years ago, but clean-up challenges are becoming harder to meet. The Chesapeake’s future depends on the choices made every day by the millions of people who live within the Bay watershed. What each of us does on the land—including the use of vehicles, fertilizers, pesticides, electricity and water—affects our streams, rivers and ultimately the Bay.
[bookmark: cleanup]Who decided to clean up the Bay? 
The Chesapeake Bay was the first estuary in the United States targeted for intensive government-sponsored restoration efforts. The cleanup effort was first championed by citizens throughout the watershed who fought to stop the pollution that had damaged the health of the Bay.
In 1983, the first Chesapeake Bay Agreement established a voluntary government partnership to direct and manage Bay restoration. This partnership, called the Chesapeake Bay Program, includes Maryland, Virginia, Pennsylvania, the District of Columbia, the Chesapeake Bay Commission and the U.S. Environmental Protection Agency.
The Chesapeake Bay Program served as a model for dozens of other estuary cleanup efforts throughout the country, such as Casco Bay, Long Island Sound, Tampa Bay, Monterey Bay, Puget Sound and others. 
[bookmark: problems]What are the major problems facing the Chesapeake Bay? 
The major pollutant to the Bay is excess nutrients, which come from agriculture, urban/suburban runoff, vehicle emissions and many other sources. Excess nutrients fuel the growth of algae blooms, which block sunlight that underwater bay grasses need to grow. When algae die, they are decomposed in a process that depletes the water of oxygen, which all aquatic animals need to survive.
Other major stressors on the Bay include erosion, chemical contaminants, air pollution and landscape changes. 
[bookmark: polluting]Who is polluting the Chesapeake Bay? 
The major source of pollution in the Bay is runoff from the land—nutrients and other contaminants that are washed off lawns, roads, farmlands and parking lots and into our local waterways. Many of our everyday actions—from driving our cars to fertilizing our lawns—have a major effect on water quality in the Bay. 
· When it rains, water washes pollutants off our driveways, roofs and yards and into our waterways. 
· Tailpipe emissions from our vehicles contribute to pollutants in the air and eventually fall back down to the land and water.
[bookmark: waterquality]Is the water quality of the Bay getting better? 
Generally, the Chesapeake Bay and its rivers are cleaner than they were 10 to 15 years ago. Pollution reduction efforts are having a positive effect in many portions of the Bay watershed. However, we still have a long way to go. It will take the actions of everyone who lives in the watershed—from restoration organizations like the Chesapeake Bay Program to everyday citizens like you and me—to fully “restore” the Bay.
DID YOU KNOW?
The Bay
· The Chesapeake Bay is an estuary, a body of water where fresh and salt water mix. It is the largest of 130 estuaries in the United States. 
· The Bay is about 200 miles long, stretching from Havre de Grace, Maryland, to Virginia Beach, Virginia. 
· The Bay's width ranges from 3.4 miles near Aberdeen, Maryland, to 35 miles near the mouth of the Potomac River. 
· The Bay holds more than 15 trillion gallons of water.
· The Bay is surprisingly shallow. Its average depth, including all tidal tributaries, is about 21 feet. A person who is 6 feet tall could wade through over 700,000 acres of the Bay and never get his or her hat wet. 
· A few deep troughs running along much of the Bay's length reach up to 174 feet in depth. These troughs are believed to be remnants of the ancient Susquehanna River. 
· Two of the five major North Atlantic ports in the United States—Baltimore and Hampton Roads—are on the Bay. 
· The Bay and its tidal tributaries have around 11,684 miles of shoreline—more than the entire U.S. West Coast. 
· The surface area of the Bay and its tidal tributaries is 125 billion square feet, or around 4,480 square miles. 
· The Bay supports more than 3,600 species of plants, fish and animals, including 348 species of finfish, 173 species of shellfish and over 2,700 plant species. 
· The Chesapeake is home to 29 species of waterfowl and is a major resting ground along the Atlantic Flyway. Every year, one million waterfowl winter in the Bay region. 
· The Chesapeake is a commercial and recreational resource for the more than 16 million people who live in its watershed. 
· The Bay produces about 500 million pounds of seafood per year. 
The Bay Watershed
· The Bay receives about half its water volume from the Atlantic Ocean. The rest drains into the Bay from an enormous 64,000-square-mile watershed. 
· The Chesapeake Bay watershed includes parts of six states—Delaware, Maryland, New York, Pennsylvania, Virginia and West Virginia—and the entire District of Columbia. 
· The Susquehanna River provides about 50 percent of the fresh water coming into the Bay—an average of 19 million gallons of water per minute. 
· The Bay watershed is home to more than 16.6 million people. About 170,000 new people move into the Bay watershed each year. 
· There are about 150 major rivers and streams in the Bay watershed. 
· Everyone in the watershed lives just a few minutes from one of the more than 100,000 streams and rivers that drain into the Bay. Each of these tributaries can be considered a pipeline from communities to the Bay. 
· Water also enters the Bay through underground waterways. Water that does not drain into streams and rivers instead seeps into the soil and becomes part of the groundwater system that leads into the Bay. 
Bay Restoration
· The Chesapeake Bay was the first estuary in the nation to be targeted for restoration as an integrated watershed and ecosystem. 
· Everything we do on the land—including the use of automobiles, fertilizers, pesticides, toilets, water and electricity—affects our streams, rivers and the Bay. 
· To restore the Bay, everyone has to make changes in the way we live in our own communities, homes and backyards. 

Watersheds
The Chesapeake Bay watershed encompasses parts of six states — Delaware, Maryland, New York, Pennsylvania, Virginia and West Virginia — and the entire District of Columbia.

A watershed is an area of land that drains to a particular river, lake, bay or other body of water. We all live in a watershed: some are large (like the Chesapeake), while others are small (like your local stream or creek). Watersheds are sometimes called "basins" or "drainage basins."
The Chesapeake Bay Watershed
The Chesapeake Bay watershed stretches across more than 64,000 square miles, encompassing parts of six states — Delaware, Maryland, New York, Pennsylvania, Virginia and West Virginia — and the entire District of Columbia.
The Chesapeake's land-to-water ratio (14:1) is the largest of any coastal water body in the world. This is why our actions on the land have such a significant influence on the health of the Bay. 
Threading through the Chesapeake watershed are more than 100,000 streams and rivers — called tributaries — that eventually flow into the Bay. Everyone in the Chesapeake Bay watershed lives within a few minutes of one of these streams and rivers, which are like pipelines from our communities to the Bay. Each of these tributaries has its own watershed, which are sometimes referred to as "sub-watersheds" or "small watersheds" within the larger Chesapeake watershed.

Food Webs in the Chesapeake Bay

The most important relationship among the species living in the Bay is their dependence upon one another as food. While plants and some bacteria can produce their own food through photosynthesis, animals must eat organic matter to acquire carbon—the basic element of proteins, carbohydrates, lipids, nucleic acids and other "building blocks of life" that make up the bodies of living organisms. Each organism in a food web supplies the fuel needed to sustain other life forms.
How does a food web form?
As one organism eats another, a food chain is formed. Each step along a food chain is known as a trophic level. Every organism can be categorized by its trophic, or feeding, level. 
· The most basic trophic level is made up of producers: plants, like underwater bay grasses and free-floating phytoplankton, or algae, that make their own food through photosynthesis. Producers are the basis of all food and influence the production of all other organisms.
· Organisms that eat plants, algae or other animals are called consumers.
· Decomposers, for example some species of bacteria, digest the bodies of dead plants and animals and the waste products of both. Decomposers appear throughout the food web, breaking organic matter back down into nutrients for the producers to use once again.
An example of a simple food chain shows how organic compounds originally produced by a plant pass through successively higher trophic levels. 
· The food chain starts with phytoplankton converting sunlight and nutrients into living tissue. 
· The phytoplankton, in turn, are eaten by copepods—members of the microscopic animal community called zooplankton. 
· The copepods are then eaten by bay anchovies, which are eaten by bluefish and striped bass. 
· These larger fish can then be harvested and eaten by humans. 
However, food production and consumption in the Bay are rarely as simple or direct as the above example. Seldom does one organism feed exclusively on another. Usually, several food chains are interwoven to form a food web. This complex network of feeding continuously cycles organic matter back into the ecosystem.
Why are food webs important?
Each organism within a food web is connected to and depends on others for food. Filter feeders like oysters, clams and menhaden must have enough plankton available to sustain themselves. Striped bass and bluefish, part of a higher trophic level, rely on menhaden and bay anchovies as their primary food source.
Food webs begin with producers like algae. 
· An ecosystem must be enormously productive to support substantial populations of species at the highest trophic levels. For example, for every pound of commercial fish taken from the Bay, almost 8,000 pounds of underlying producers and consumers had to be produced. 
· However, an overabundance of algae can be harmful, blocking sunlight from reaching underwater bay grasses and contributing to low levels of dissolved oxygen. 
Therefore, a healthy ecosystem is one with a balanced food web: not too much production or consumption of any one of the producers or consumers.
Blue Crab 
There's nothing more “Chesapeake” than the Bay's signature crustacean, the blue crab. Callinectes (“beautiful swimmer”) sapidus (“savory”), a member of the swimming crab family, is an aggressive, bottom-dwelling predator and a "keystone" species in the Bay food web. Blue crabs also make up the most productive commercial and recreational fisheries in the Bay.
Blue crabs are an integral link in the Bay food web
Blue crabs serve as both predator and prey in the Bay's benthic and planktonic food webs. 
· Blue crabs are prey for fish, birds — even other blue crabs! Soft-shelled crabs that have recently molted are especially vulnerable to predators. 
· Predatory fish like striped bass, as well as drums, eels, catfish, cownose rays and some sharks, rely on juvenile blue crabs as part of their diet. 
· Blue crab larvae are part of the planktonic community and are fed on by filter feeders like oysters, menhaden and bay anchovies, as well as juveniles of other fish species. 
· Bottom-dwelling blue crabs are among the chief consumers of the benthos. They feed on thin-shelled bivalves, other crustaceans, fish, marine worms, plants, detritus and nearly anything else they can find. 
· Blue crabs enhance salt marsh communities by feeding on marsh periwinkles. 
How can chemical contaminants move through the food web?
In addition to being a pathway for food, harmful chemical contaminants like mercury and PCBs can be passed up food chains to higher trophic levels. This process is called bioaccumulation. 
· Small, bottom-dwelling, or benthic, organisms take up contaminants while feeding or through skin contact. 
· Larger fish accumulate toxics in their tissues when they eat contaminated organisms. 
· In turn, birds, other wildlife and humans may eat contaminated fish, allowing the contaminants to continue to move up the food web. 
The severe decline of bald eagles and osprey in the 1950s through the 1970s was the result of bioaccumulation of DDT, a pesticide used to control insects and agricultural pests. DDT caused eagles to lay extremely thin-shelled eggs that would break in the nest.
Bay Grasses
Underwater Bay Grasses 
Bay grass beds provide critical habitat for molting blue crabs, juvenile finfish and other Bay life. 

More than 16 species of underwater bay grasses — also called submerged aquatic vegetation or SAV — are found in the Bay and its tributaries. Bay grasses are an excellent measure of the Bay's overall condition because they are not under harvest pressure and their health is closely linked to water quality.
How are bay grasses important?
Provide food and shelter
Underwater bay grasses form plant communities that provide food and habitat for many species of fish, shellfish and waterfowl. 
· Female blue crabs hide within bay grass beds after molting, when their soft shells make them especially vulnerable to predators. Other crustaceans, as well as mollusks and small fish, also find refuge from larger predators among the grasses. 
· Bay grasses serve as protective nurseries for young crabs and fish, including menhaden, herring, shad, spot, croaker, weakfish and white perch. Bay scientists have found 30 times more juvenile blue crabs in bay grass beds than in areas with no grasses. 
· Barnacles, sponges, sea slugs, sea squirts and other tiny crustaceans feed on and attach themselves to bay grasses. 
· Many bay grass species are a valuable food source for migrating and resident waterfowl. 
· Microscopic zooplankton feed on decaying grasses. In turn, zooplankton serve as food for larger organisms. 
· Minnows graze on tiny organisms that grow on the stems and leaves of bay grasses. 
· Improve water quality
· In addition to providing food and habitat, healthy bay grass beds also help keep the Bay healthy by: 
· Adding oxygen to the water during photosynthesis. 
· Trapping and anchoring sediment that would otherwise cloud the water and bury bottom-dwelling species. 
· Softening wave action that can erode shorelines. 
· Absorbing excess nutrients. 
Where do bay grasses grow?
Salinity is the main factor that determines where a particular bay grass species can grow. For example: 
· Eelgrass and widgeon grass prefer the high-salinity waters of the lower Bay. 
· Redhead grass and sago pondweed grow in the fresh and brackish waters of the upper Bay. 
How do bay grasses grow?
Just like plants on earth, underwater grasses go through photosynthesis. Sunlight must be able to pass through the water to reach bay grasses at the bottom, or the grasses cannot produce enough food and energy to grow. In recent decades, bay grass growth has been hindered by polluted runoff containing nutrients and sediment. 
· Excess suspended sediment clouds the water, preventing sunlight from reaching bay grasses. 
· Excess nutrients can cause increased algae growth, which also blocks sunlight from penetrating through the water. 
· Unusual weather events, including extreme drought or very wet summers with intense storm activity, can also affect bay grasses. 
While bay grasses are quite sensitive to pollution, they respond fairly quickly to improvements in water quality, making them an excellent barometer of the Bay's overall health. 
Sediment Pollution
Sediment is made up of loose particles of clay, silt and sand. It is a natural part of the Bay, created by the weathering of rocks and soil. However, in excess, sediment can have a negative effect on water quality in the Bay and its tributaries. 
Where does sediment come from?
There are two major sources of sediment in the Bay: 
· Watershed sources, due to the erosion of land and stream banks and corridors. Watershed erosion is accelerated when land is cleared of vegetation for agriculture and development. Scientists estimate that watershed sources contribute the majority of the sediment that goes into the Bay. 
· Tidal sources, from the erosion of shoreline and nearshore areas, and resuspension of previously eroded sediments. Tidal erosion is also accelerated by the removal of shoreline vegetation and a lack of underwater bay grasses, which soften wave action. 
Approximately 8.5 million metric tons—or more than 18.7 billion pounds—of sediment are believed to enter the Bay each year.
How are sediments a pressure on the Bay?
Excess suspended sediment is one of the largest contributors to the Bay's impaired water quality. The culprits are the tiny clay- and silt-sized fractions of sediment. These particles are frequently suspended in the water because of their size and can be carried long distances during storms. In excess, these smaller grains of sediment cloud the water, reducing the amount of sunlight that reaches bay grasses. Without enough sunlight, these underwater grasses are not able to grow and provide habitat for young fish and blue crabs.
Large amounts of sediment can have other harmful effects on the Bay's ecosystem.
· Nutrients and chemical contaminants can be carried with sediment, impacting fish and other living things in the Bay, as well as humans and animals that swim in it. 
· Oysters and other bottom-dwelling species can be smothered when sediment settles to the bottom. 
· Sediment can accumulate in ports and channels, which affects commercial shipping and recreational boating. 
· Sediment is the primary cause of degraded habitat in many of the Bay watershed's streams. 
Bernie Fowler’s Toes
In the 1940s a young boy named Bernie spent many summer days swimming, crabbing, and fishing in the Patuxent River.  Bernie lived near the mouth of the river where it empties into the Chesapeake Bay.  One of Bernie’s favorite activities was wading into the water to catch delicious soft crabs that liked to hide in the beds of underwater grasses.  As Bernie got older, he noticed changes occurring in the river.  Besides catching less crabs, Bernie made another observation.  It seemed like each year it became more difficult to see his toes underwater.  He began to keep records on how deep he could wade into the river before his toes disappeared from sight.  At the same time, scientists were performing many experiments on the Bay documenting the changes that were taking place.  One of the things that the scientists kept record of was the growth of SAVs in the Patuxent River during this time period. Below are the tables showing Bernie’s data as well as the scientists.  

How far can Bernie see is toes?
	Year
	Visibility

	1960
	57”

	1970
	35”

	1980
	20”

	1988
	10”

	1989
	8”

	1990
	16”

	1991
	16”

	1992
	18”



Scientist’s Data on SAV Growth in the Patuxent:
	Year
	Patuxent River Acres of SAVs

	1960
	Estimate 2500

	1970
	Estimate 700

	1978
	84

	1984
	22

	1985
	109

	1986
	47

	1987
	101

	1989
	7

	1990
	0

	1991
	50




During this time, many changes were occurring throughout the Bay and its watershed.  Some of the forests and wetlands were being cleared for houses, shopping centers, and roads.  Other activities of humans were also adding to the problems of the Bay and watershed.  Below is a table that shows the human population in the Patuxant River area.
	Year
	Patuxent River Watershed Human Population

	1950
	160,400

	1960
	497,200

	1970
	497,200

	1980
	566,900

	1985
	532,915

	1990
	Estimate 604,135

	2000
	Estimate 651,855



Today, Bernie continues his ritual, wading into his beloved river hoping to go a little bit deeper before his toes disappear.
