
Protecting and 
MANAGING MIGRATORY FISH

Shad
Shad populations have been 

declining in the Hudson since the
1980s. Using studies conducted under
the Estuary Plan, Department of
Environmental Conservation biolo-
gists have traced the decline to over-
fishing on the Atlantic coast.
Information from these studies will
help determine interstate guidelines
for regulating shad fishing. Other
studies have shown that shad also 
may be severely affected by power plants located in areas of the river where fish
spawn (lay eggs). Young shad are drawn into power plants along with the water
used for cooling purposes, and are killed.

Shad do not eat when they are in the river during their two-month spawning run,
which helps them avoid exposure to contaminants. As a result, shad is one of the
few the species of river fish that meets federal guidelines for human 
consumption. 

Shad are born in the Hudson and migrate to the
ocean. When they mature four to five years later,
they return to the river in the spring to spawn.
After spawning, the adults return to the ocean.
Shad eggs need clean, clear water to develop.
Young fish born in the Hudson leave the estuary
after their first summer.

Shad are “anadro-
mous” which means
they spend most of
their lives in the ocean
but return to the fresh
water portion of the
estuary to spawn in late
spring and early sum-
mer (red). Then they
return to the ocean
traveling as far north as
the Canadian
Maritimes in summer
and fall (green) and as
far south as North
Carolina in the fall and
winter (yellow). Their
primary spawning
range in the Hudson is
from Kingston to
Coxsackie.
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Striped Bass
Like shad, striped bass travel back and forth from the ocean to the Hudson River to complete their life cycle. Unlike

shad, striped bass are plentiful. They have traditionally supported both commercial and recreational fisheries. The com-
mercial fishery was closed in 1976 due to polychlorinated biphenyl (PCB) contamination, but the spring run of striped
bass still attracts great numbers of anglers eager to try their luck.

The abundance of striped bass in the Hudson today is the result of coordinated management of populations here and
all along the Atlantic coast. The Estuary Program helped to fund basic, ongoing studies necessary to this effort. Adult
bass are netted in spring to determine if there are plenty of the older fish that produce more eggs. Later in summer, a
survey of the young bass born that year tracks the success of the spawning season. Fisheries biologists have also begun to
study how well striped bass survive being hooked and released in the growing sport fishery.

Striped bass is an extremely popular food and
recreational fish. They can live for as long as
30 years. Striped bass need a water environ-
ment that is rich in oxygen. In spring, when
they are in the Hudson, striped bass eat 
smaller fish, particularly herring, as their 
main food.

Just like shad, striped bass roam widely along the Atlantic coast and up
the coastal estuaries like the Hudson River to spawn in the late spring
and early summer (red).They travel north to Maine in summer (green),
and then to South Carolina in  the fall and winter (yellow). Their pri-
mary spawning range in the Hudson is from Croton Point, Westchester
County, to Catskill, Greene County.
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Conserving the River
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Black Bass
Black bass live in the river year round. There are

two kinds of black bass—largemouth and small-
mouth, and both are popular among sport fisher-
men. The population of black bass has declined
and scientists of the Estuary Program are trying to
determine why. 

Black bass build their nests in the shallow water
of tributaries. In winter, most black bass congre-
gate in a few areas of the river, and if those areas
are not protected, the entire black bass population
is at risk. Consequently, our scientists have focused
some of their studies on black bass habitats, which
are proving to be very important.

MANAGING RESIDENT FISH & BLUE CRABS

Largemouth bass (bottom) and smallmouth bass (top) spawn in the late
spring.

Atlantic Sturgeon
Like shad and striped bass, Atlantic sturgeon are born in the

Hudson River estuary. By the time they are five years old, sturgeon are
“adolescents” and depart for the ocean. Many years later, as mature
adults, they return to the river to spawn. For females this generally
happens around age twenty. Males return to the river earlier, at about
age fifteen. 

Sturgeon used to be plentiful, but since 1996, it has been illegal to
fish for Atlantic sturgeon, because their populations have declined dra-
matically. Off-shore commercial trawlers often catch Atlantic sturgeon
when netting for other fish. Even after they are returned to the water,
some of the sturgeon die. Estuary Plan studies show that accidental
catches may interfere with the ability of the sturgeon population to
rebuild to healthy numbers.

DEC Fisheries biologist weighing an immature
Atlantic sturgeon. The fish will be examined, tagged
(so its future movement can be tracked) and then
returned to the water unharmed.

Sturgeon are ancient fish that have existed
since the age of dinosaurs. The Atlantic
sturgeon is the largest fish in the Hudson.
Adults usually grow from 6 to 8 feet long
but have been known to grow to as much
as 14 feet long. They can live for more
than 60 years.



Blue Crabs
Blue crabs live in the river year round, where they feed on the bot-

tom. Male and immature female blue crabs prefer areas of the estuary
where the water is less salty. However, fertilized eggs require saltwater
to survive, so males
and females move
toward the ocean to
mate. As the young
hatch, they migrate
back upriver to less
salty nursery areas.
New maps of the river
bottom that were com-

missioned by the Estuary Plan will help to locate blue crab nursery areas
that may need to be protected.

Blue crabs grow by molting (shedding their shells). Molting occurs
from spring through fall, when water temperatures are 60 degrees or high-
er. A blue crab molts an average of 26 times before it completely matures.
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Shortnose Sturgeon
Shortnose sturgeon are an endangered species and have been protected since the 1970s. The Hudson River population

of shortnose sturgeon is the largest on the east coast and appears to be increasing. Shortnose sturgeon use the entire
estuary during different stages of their life cycle. Their spawning, wintering and nursery areas all must be conserved.
Shortnose sturgeon spawn in freshwater from Coxsackie to Troy. Unlike their cousins the Atlantic sturgeon, shortnose
sturgeon do not migrate out to the coast. The farthest they are found from the Hudson is Long Island Sound.

Shortnose sturgeon look similar to Atlantic sturgeon but usually only grow to be three feet long.

Commercial and recreational crab harvesting
occurs seasonally on the Hudson. It is illegal to
harvest egg-bearing, female blue crabs.

The normal life span of a blue crab is about
18 - 26 months.
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ELIMINATING CONTAMINANTS
IN FISH & BLUE CRABS

There are contaminants in the water throughout the Hudson River; among them are PCBs, cadmium, mercury, 
polycyclic aromatic hydrocarbons (PAHs), dioxins and dibenzofurans. Some of these contaminants end up in fish and
blue crabs, and people who eat them also may ingest these substances. The Estuary Program is tracking down contami-
nants in order to develop strategies for eventually ridding the Hudson of them. Until the problem of contaminants in
the Hudson is resolved, the public should strictly follow fish consumption advisories. The Estuary Plan has funded test-
ing of the most commonly eaten fish to determine the levels of contaminants found in them. For more on this topic, see
page 24.

A Peaceful River
The wind blows, the river flows.
I imagine I fly away and see two bald eagles.
They soar in the air, so gracefully. 
One swoops down and grabs a fish, takes it to
the other, and they feed.
I imagine flying back to the rocks and listen to
the ice creak.
I love this river.

Keiona Guevara, New Windsor School, 
New Windsor, NY

Hudson River Almanac Vol, V 1998-1999

The Estuary Plan is looking toward a clean future
for the river, a time when signs such as this one can
be removed.



7



8

By comparing accurate maps from different years, it is possible to keep track of changes in the quality and quantity of
habitat types. The Estuary Program is using aerial true color photography and color infrared photography to make digi-
tal images of tidal wetlands as they are today to compare, if possible, to where they were in the past.

The tidal wetlands of the Hudson River Estuary provide crucial
habitat for many species of fish, birds, and mammals, and all are
protected areas. Moving south from Troy to the New York Harbor,
the plants that grow in these wetlands change as the salt content in
the water increases. Brackish tidal wetlands are regularly flooded by
ocean water that has been diluted with fresh water from upstream.
These wetlands are found south of the Hudson Highlands down to
Manhattan. Salt marshes now are rare in New York Harbor, though
at one time there were thousands of acres of this type of habitat
around Manhattan. 

Tidal wetland maps show what is happening to plants above the
water’s surface. But in a river, what is happening below the surface
is just as important. Through a project to map submerged aquatic
vegetation (SAV), the Estuary Plan is building a baseline of valuable
information about habitat. The different kinds of underwater plants
that are able to survive in the river tell us much about what food is
available for fish, waterfowl and crabs. These plants also provide

MAPPING HABITAT

Wetlands are places that are flooded or wet for enough of the year to provide habitat for plants and animals that thrive in watery
conditions.

This infared photo of the northern portion of the 
Piermont tidal marsh is an example of the final product 
of the Lower Hudson Tidal Wetlands Trends Analysis 
project (Tappan Zee bridge to New York City). 
This project will explore vegetative changes in biodiversity 
and the effectiveness of the tidal wetlands regulations.
Purple color indicates species within the marsh 
community.
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young fish with important shelter from predators.
Submerged aquatic vegetation in the Hudson has been
changing due to water quality conditions and damage
from powerboats and personal watercraft.

Benthic or river-bottom mapping uses new technolo-
gy, bouncing sound waves off the bottom of the river.
The pattern of echoes then is translated into a map of
the floor of the Hudson. Benthic maps show the loca-
tion of old oyster beds, sunken ships and sediment
types which may contain contaminants. In addition,
sediment core samples taken from the river bottom are
analyzed. Different layers of sediment give information
from different years, just as tree rings do. Never
before has it been possible to learn so much about the
depth and flow of the river or what makes up its sedi-
ment. The Lamont Doherty Earth Observatory and
SUNY Marine Sciences Research Center are working
with the Estuary Plan on benthic mapping projects. 

New maps will be compared to earlier maps to show how the river bottom changes over time. Both underwater vegeta-
tion maps and benthic maps will teach us more about where fish and blue crabs live, what they eat and what the bottom
of the river looks like. Different types of river bottom (sediment, gravel, bedrock) may be important for the spawning of
key species, and understanding these relationships will help us protect habitat for fish and crabs.

Estuary Plan researchers preparing to collect a sedi-
ment sample from the floor of the Hudson River

This is a map of the river bottom near Cruger Island in Dutchess
County. The maps reveal ten-foot high sand waves which fish may
use as shelter. Red indicates a shallow area, and blue represents a
deep area. Green represents an area of intermediate depth.

Working in cooperation with Cornell University, the
Estuary Plan has access to the information available
from satellite images such as this one. Researchers
can use satellite images to determine which forest
types are found in different parts of the greater
Hudson Valley ecosystem.
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Much river habitat has been destroyed during the last hundred years. When the Hudson’s navigation channel was
dredged, the dredged material was used to fill wetlands and shallows, a common practice until the 1970s. Between the
Cities of  Hudson and Albany, one-third of what used to be river was filled. Railroad construction in the mid-nineteenth
century altered river habitat. Rip-rap walls were built along the riverbanks, and marshes and coves were cut off from the
open river behind the railroad tracks, limiting the flow of water and nutrients and the movement of fish. The Estuary
Program has worked with the Army Corps of Engineers and other organizations to gather information on habitats that
can be restored. The information is being used to design
habitat restoration projects which will be underway soon.

RESTORING HABITAT

(Top) Obsolete industrial dams like this one occur on many tributaries to the Hudson.
These dams, often dating back 100 years or more, present barriers to migratory fish
passage and disrupt the natural flow of nutrients and sediments downstream. 
(Center) This wetland on Schodack Island formed in an area of dredge spoil deposi-
tion as the retaining bulkhead (wood and rock) degraded. A restoration plan aims to
expand this wetland to create more of this valuable and historic habitat. 
(Below) Hylobius transversovittatus is a weevil believed to be a natural predator for
purple loosetrife. Purple loosetrife was brought into the United States from abroad and
has grown so rapidly that it has pushed out many native plants and damaged wetland
habitat. As part of the Estuary Plan, 2,000 Hylobius eggs were released in the hope of
controlling purple loosetrife. Plant inventories and mapping projects will determine the
effectiveness of this strategy.
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