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Goal: To Protect and Defend Our Waters and Wild Shores  
in a Time of Rapid Change

by Patrick Lynch

INTRODUCTION

Long Island Sound is an estuary, an arm of the sea 
where salt and freshwater mix. Estuaries are uniquely 
productive environments, a habitat for most of our 

major shellfish, food fish, and sport fish species throughout their 
lives or during their juvenile years before moving into deeper 
waters. By most measures the Sound is vibrantly healthy. 
Thousands of species live in or near it, and hundreds more travel 
into it from the ocean. Although its shores contain some of the 
most valuable and densely-populated real estate in the country, it 
is also critical habitat for hundreds of species of migrating birds 
and insects like the monarch butterfly and common green darner 
dragonfly.

The Sound is an unusual estuary in that it is open at both 
ends, in the west at the East River tidal inlet to New York Harbor 
and the Hudson River and in the east at The Race, a swift-flowing 
channel that opens to Block Island Sound and the Atlantic Ocean. 
Ocean water enters from the east and mixes with freshwater that 
enters primarily from four major Connecticut rivers, the 
Housatonic, Quinnipiac, Connecticut, and Thames, which 
contribute about 90 percent of the Sound’s freshwater. About 70 
percent of that combined flow comes solely from the Connecticut 
River. Thus the interior waters of New England are intimately 
connected to the Sound’s health and fate.

The Sound is 110 miles long from New York City’s East River 
to the Race inlet between Fishers Island and Little Gull Island, 
and it is about 21 miles across at its widest point, between New 
Haven and Shoreham. It encompasses about 1,320 square miles of 
open water and about 600 miles of coastline—bays, island 
shorelines, and major river mouths.

However, as a wild habitat surrounded by over 10 
million people, it also has unique challenges. Nitrogen 
from sewage systems, urban run-off, and drainage 
from suburban lawn fertilizers causes oxygen-poor 

waters and fish kills in the late summer and damages the 
biodiversity of the western half of the Sound. The Sound has also 
been changed by the warming environment, and every year it 
becomes a little more like Chesapeake Bay and less like the chilly 
lobster-filled waters we used to know.

For many people in the region the Sound is also difficult to 
reach. Only five to seven percent of its Connecticut shoreline is 
accessible to the general public at affordable day rates. Public 
access is even more restricted on Long Island’s North Shore. This 
lack of access is particularly painful for summer recreation, but it’s 
also a year-round obstacle for birders, naturalists, hikers, kayakers, 
and others who might form a more active constituency to protect 
the Sound’s health.

The twin challenges of climate change and sea level rise will 
affect all of the world’s coastlines, and will cause major changes in 
the Sound and its human infrastructure. As the following pages 
will show, it is critical that we understand the Sound’s natural 
environments if we are to protect and defend our wild shores in a 
time of rapid change.
 
 
Patrick Lynch is a member of the Board of Directors of the 
Connecticut Audubon Society and is the author and illustrator 
of A Field Guide to Long Island Sound (Yale University Press), 
from which the map below was adapted, and many other books.

*            *             *             *
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Snowy Egret populations have declined.
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Compliments of a rich geologic his-
tory, Connecticut has 253 miles 
of amazing coastline dotted with 

rocky off-shore islands, barrier islands, 
coastal beaches and saltmarshes, and the 
biologically rich confluences of several ma-
jor rivers reaching Long Island Sound. It is 
hard to imagine a day at the coast without 
also thinking about the sights and sounds 
of birds. At least 25 different species of 
waterbirds nest in colonies along our coast. 
Efforts to better understand these special 
places and the birds that rely on them re-
main an important conservation action 
with a rich history. 

In the late 1800s, many bird species 
that nested colonially were decimated by 
the demand for showy breeding plumes—
or sometimes entire birds—for the milli-
nery trade and by the hobby of egg col-
lecting, as well as for market consumption. 
Fortunately, passage of federal laws, in-
cluding the Migratory Bird Treaty Act of 
1918, allowed breeding populations to 
recover. 

But without a systematic way to survey 
populations, it was difficult to see how suc-
cessful the recovery was. Efforts to com-
pare newer bird counts with historic de-
scriptions often raised more questions than 
answers. There was no standard process for 
counting densely-packed birds at the few 
traditional colonies in Connecticut that 
were regularly visited, and increases or de-
clines were often readily explained by bird 
behavior. In particular, some variation in 
heron and egret rookeries is not unusual 
because the birds will shift their annual 
nesting areas, and colonies can include 
small numbers of non-nesting adults.  

In Connecticut, early surveys in 1974 
and 1975 looked more closely at year-
round shorebird use of key areas. Unsur-
prisingly, the most productive and im-
portant-for-conservation site was Sandy 
Point-New Haven Harbor, and the top five 

Habitats Change, Coastal 
Wading Birds Come and Go
by Jenny Dickson
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are still birding favorites: Savin Rock to 
Sandy Point in West Haven, Nell’s Island 
to Charles Island in Milford, Oyster Riv-
er to Bradley Rocks in Milford and West 
Haven, and Milford Gulf. The off-shore 
nesting areas used by colonial waterbirds, 
however, remained poorly surveyed.

In 1977, the U.S. Fish and Wildlife 
Service proposed a standardized triennial 
survey of all colonial waterbird colonies 
from Maine to Virginia. The idea was well-
received, but many eastern states lacked 
the resources to complete it. Fortunately, 
with help from the Connecticut Audubon 
Society and Yale University, Connecticut 
was able to complete a baseline survey 
that documented 20 nesting pairs of Great 
Egrets, 400 pairs of Black-crowned Night-
Herons, and 50 pairs of Snowy Egrets on 
Chimon Island in Norwalk (now part of 
the Stewart B. McKinney National Wild-
life Refuge). Up and down the east coast, 
this initial effort surveyed 512 colonies and 
tallied an impressive 240,982 nesting pairs 
across all species. The most abundant sea-

birds were Herring Gulls, Laughing Gulls, 
and Common Terns. The most abundant 
wading birds were Snowy Egrets, Black-
crowned Night-Herons, and Cattle Egrets, 
a species that has expanded and contracted 
over time at the edges of its range.

The story of Chimon Island under-
scores how valuable this type of survey can 
be to conservation. The largest of the Nor-
walk Islands, it was a mix of woodlands 
and fields that had evolved into a tangle 
of sumac, honeysuckle, and hackberry be-
neath a canopy of red maple, cherry, oak, 
and sassafras—perfect to accommodate the 
nesting height preferences of many species 
of long-legged wading birds. There are re-
ports from the late 1960s of a handful of 
Black-crowned Night-Herons, a few dozen 
Snowy Egrets, a half dozen Great Egrets, 
and the occasional pair of Little Blue Her-
ons. As the habitat matured and old fields 
became young woodlands, the numbers 
steadily increased. In 1981, the Connecti-
cut Audubon Society leased the island and 
began to manage for the birds, and by the 

Great Egrets, Little Blue Herons, and Black-crowned Night Herons nested on Chimon Island in Norwalk. Raccoons destroyed the 
colony in the early 1990s.

mid-1980s it was one of the largest rooker-
ies in the state, with birds seeming to drip 
from the trees and the gurgling calls of an 
active colony filling the air. During the 
1988 breeding season, 1,247 total nesting 
pairs representing four species were occu-
pying the island. Monitoring continued as 
the island was added to the national wild-
life refuge system. 

In 1991, however, when Fish and 
Wildlife Service staff reported increased 
numbers of raccoons eating gull eggs and 
chicks on the beach, Great Black-backed 
and Herring Gulls were soon wiped out, 
and heron and egret numbers also began 
to plummet. By 1993, no wading birds re-
mained on the island. The decline is not 
reflective of poor stewardship. The Fish 
and Wildlife Service worked to control 
the raccoons and used decoys to draw the 
birds back, but the disturbance had been 
too great and to this day herons and egrets 
have not returned to Chimon to nest.

Around the same time, the rookery 
at Charles Island in Milford began to ex-

Many of Connecticut’s off-shore islands have thick, 
shrubby habitat that is ideal for heron and egret nesting.
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pand and likely became home for 
some of the birds abandoning Chi-
mon. Much like Chimon, it had a 
thick understory beneath a canopy 
of non-native trees. By the trien-
nial survey in 1998, the colony 
had grown to include 125 Black-
crowned Night-Heron nests, 27 
Great Egret nests, and 66 Snowy 
Egret nests. The understory was 
dark and humid and the tell-tale 
odor of fish filled the air in this 
highly active colony. The survey 
also helped document changes to 
the colony—the addition of new 
species such as Glossy Ibis and 
Little Blue Heron, but also signs of 
predation, and more importantly 
deer that moved in and began to 
reduce the understory preferred 
by the ibis and Snowy Egrets. This 
standardized data allowed manag-
ers to look at population trends 
and plan a conservation strategy to 
try to avoid the fate that befell the 
birds on Chimon. 

For a while, it worked. Surveys 
in 2001 saw an increase in Black-

Protection for the Future
by Mark Tedesco

The Long Island Sound Study’s Comprehensive Conservation and Management Plan, 
revised in 2015, emphasizes thriving habitats and abundant wildlife, setting a goal to 

restore and protect the Sound’s ecological balance in a healthy, productive, and resilient 
state to benefit both people and the natural environment. 

To drive progress toward this goal, the plan sets ambitious but achievable ecosystem 
targets, including restoring 12 types of coastal habitats: beaches and dunes, cliffs and 
bluffs, estuarine embayments, coastal and island forests, freshwater wetlands, coastal 
grasslands, intertidal flats, rocky intertidal zones, riverine migratory corridors, submerged 
aquatic vegetation beds, shellfish reefs, and tidal wetlands.

 The LISS partnership restored and protected 37 acres of coastal habitat in 2018 
alone, thus achieving a major milestone by surpassing the goal of restoring 2,000 acres 
by 2020. This included a 7.25-acre freshwater wetland restored by the Connecticut De-
partment of Energy and Environmental Protection at the Bond Property in Greenwich. 
In 2018, 9.2 acres of tidal wetlands were restored, contributing to the goal of restoring 
at least 515 acres by 2035. Ongoing work includes the Connecticut Audubon project to 
restore 36 acres at H. Smith Richardson Wildlife Preserve in Westport to a native coastal 
forest habitat. 

To meet the 2035 goal of opening 200 additional miles of river to fish migration, an 
average of 10 stream miles per year need to be reconnected to Long Island Sound by 
building fish ladders, improving culverts, and removing dams. In 2018, 33.1 stream miles 

crowned Night-Heron nests to 303, Snowy 
Egrets increased to 78, and Great Egrets 
stayed stable at 27. Unfortunately, a com-
bination of invasive vines and a soil fungus 
weakened the canopy. The deer browse, 
although eliminated, had left the mid-
canopy open and exposed. Both factors left 
the island unable to withstand the back-
to-back impacts of Hurricane Irene and 
Superstorm Sandy. Much of the nesting 
habitat was decimated and other invasive 
plants moved in. Work is still underway to 
restore nesting habitat at Charles Island, 
and fortunately the birds are hanging on, 
although not surprisingly in 2019 the lack 
of understory caused the number of Snowy 
Egret nests to drop to six. Black-crowned 
Night-Herons nests dropped to four, but 
Great Egrets, who prefer the higher canopy 
for nesting, remained stable at 28.

Since 1977, a team from state and 
federal agencies and conservation organi-
zations has braved ticks, poison ivy, dense 
vegetation, and the weather to complete 
the standardized triennial colonial water-
bird survey, which now includes every rock 
and island—and even navigational struc-
tures—serving as home to colonial water-

On Charles Island, deer ate the understory preferred 
by Glossy Ibis.





As the Seas Rise, the Sound’s Marshes 
Will Change. The Question Is: How Much?

Saltmarshes, those broad green expanses of alternating wet 
and dry areas at the margin of land and sea flooded by the 
tides, are Connecticut’s most productive ecosystems, and the 

most susceptible to the effects of sea level rise. Here, largely within 
embayments sheltered from waves and strong currents, a few 
species of grass and other salt-tolerant plants grow, providing 
important nesting, feeding, and resting habitat for resident and 
migrating birds. 

Recent computer modeling shows that over the next 80 years 
dramatic changes may be coming to Long Island Sound’s coastal 
marshes. To give one example, with six feet of sea level rise, the 
Nells Island Marsh at Connecticut Audubon’s Milford Point 
Coastal Center could potentially lose half of its 650 acres, with the 
remaining 325 acres consisting solely of low marsh, which arguably 
has less ecological value than high marsh. Considering the 
importance of marshes in providing basic fish and wildlife food 
sources, storing carbon, and removing nitrogen from the water, 

the changes to the larger estuarine ecosystem could be significant.
About 3,000 years ago, when sea-level rise slowed rapidly 

following the last deglaciation, coastal marshes formed at the 
deltas of glacial stream valleys along Connecticut’s shoreline. 
Since then, most marshes have kept pace with sea level rise, which 
lately has averaged 2.5 to 3.0 millimeters per year. Until recently, 
little has been known about how tidal marshes might respond to 
future rises. In 2016, the Connecticut Department of Energy and 
Environmental Protection, along with other agencies and advisors, 
contracted to use computer modeling—called the Sea Level 
Affecting Marshes Model, or SLAMM—to determine how 
Connecticut’s saltmarshes and brackish marshes might respond to 
a range of sea level rise rates forecast by the end of the century. 
(The state also has freshwater tidal marshes but they weren’t 
included in the modeling; note that we use the phrases tidal 
marshes, coastal marshes, and saltmarshes interchangeably to 
refer to the salt and brackish marshes.) 

by David Kozak and Min Huang
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Falkner Island sits unassumingly in 
central Long Island Sound.  
From the Guilford shoreline, this 

crescent-moon-shaped land mass is a mere 
dot in a vast body of blue. A white lighthouse in the 
middle, the second oldest in the state, was  commissioned by 
President Thomas Jefferson in 1802.

As you approach the 2.87-acre island in summer, the 
surrounding skies support a cloud of terns swooping, diving, and 
making their classic keeur or ki-rik calls. The island is closed to the 
public, but a visit to the Falkner Island Tern webcam offers views of 
terns, American Oystercatchers, and, in the winter, harbor seals. 
To the Common and Roseate Terns of Connecticut, this 
recognized Important Bird Area is a crucial nesting ground with 
ideal access to a food source the terns rely on to survive and raise 
their young—forage fish.

Shad, river herring, and sand lance are examples of the small 
fish at the base of the aquatic food web known as forage fish. 

They are the main pathway 
for energy to flow from phyto- 

and zooplankton to higher level 
predators, including larger fish, seals, 

sharks, whales, and seabirds. Forage fish 
species that are anadromous (migrate up rivers 

to spawn) also connect marine and riverine 
ecosystems, serving as a food source for freshwater 

fish, egrets, kingfishers, and river otters.   
Fluctuations in forage fish populations can result 

in significant changes in marine communities and 
ecosystems, in turn affecting wildlife populations and 

local economies. In Long Island Sound, their populations 
can wax and wane in cycles depending on factors like water 

temperature, salinity levels, hypoxia, or disease. They are also 
susceptible to unregulated harvest, as when forage fish are caught in 
the nets of ocean-going fishing boats targeting other larger, 
regulated species.  

If Fish are Healthy and Plentiful,  
So are the Birds
by Ana Paula Tavares 
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efforts, have resulted in population recoveries in the Northeast. 
Protected nesting areas are essential. Thanks to stewardship by 

the United States Fish and Wildlife Service, Falkner Island is a 
safe nesting area for terns. Great Gull has been managed effectively 
for decades by the American Museum of Natural History’s Great 
Gull Island Project. But protected nesting areas are not enough by 
themselves. 

The terns of Falkner Island, among other common Long 
Island Sound-based birds such as Osprey, Northern Gannets, 
loons, gulls, and cormorants, depend on forage fish to survive and 
raise their young. Falkner Island supports over 95 percent (over 
3,000 pairs) of the nesting Common Tern population in 
Connecticut, a state species of special concern. It also hosts a 
breeding population of Roseate Terns (about 50 pairs), a federally 
and state endangered species. Along with Great Gull Island on the 
New York side of the Sound, these two nesting colonies make up 
48 percent of the Atlantic Coast Roseate Tern population. 
Without an ample supply of small fish to eat nearby, birds will 
have to fly farther to find food, which results in longer periods of 
time between meals for chicks and, in the saddest cases, chick 
mortality. The delay and increased level of effort to find food 
ultimately reduces the nesting success of this already-endangered 
species.  

The scientific consensus is that shifting ocean temperatures 
and increasing acidification, both the result of climate change, 
will alter the distribution of fish species. Movement of forage fish 
to deeper or cooler waters outside the Sound equates to an 
uncertain future for our birds—terns especially. 

With proper forage fish management that takes birds and 
other predators in the food chain into account—and research to 
better understand shifts in fish populations—we may be able to 
circumvent an irreversible food source loss for seabirds that depend 
on the Sound. 

The annual success of seabird breeding-colonies is not always 
guaranteed. In the late 1800s, for example, terns were over-
collected on their nesting grounds for use in the fashion industry 
and for market sales. Thankfully, the Endangered Species Act and 
the Migratory Bird Treaty Act, as well as other conservation 
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Roseate Terns need a plentiful supply of forage fish nearby to successfully raise their young.

A Common Tern hatchling.
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We must take additional steps to help protect our birds from 
the effects of a shifting marine ecosystem. When regional fishery 
councils are making management decisions, they need to consider 
best practices for maintaining forage fish population abundance, 
diversity, and distribution. But before making such decisions, 
fisheries managers also need to know how they will affect existing 
fisheries and fishing communities. Then they need to develop 
management plans that will ensure enough forage fish to support 
both a fishery and that species’ ecosystem. 

We know it works. A comprehensive management plan has 
contributed to the renewed health of the menhaden population, 
which in turn has helped spur the recent boom of the Osprey 
population around the Sound and along the East Coast. 

By putting similar fishery management plans in place for 
forage fish species, we may be able to help safeguard other birds 
that depend on the Sound’s vibrant ecosystems. State, federal, and 
interstate management agencies such as the Atlantic States Marine 
Fisheries Commission and the New England Fisheries 
Management Council have the opportunity to ensure that forage 
fish—and the terns that rely on them—have a fighting chance.

The changing climate is the number one risk to birds and 
people today. Both on land and in the Sound, species are shifting 
and relationships between predators and prey that have developed 
over thousands of years are strained. If we ignore these risks—
ocean acidification and warming water temperatures among 
them—we threaten forage fish and therefore the health of seabirds 

4.8 mg/l. And things get worse when lower levels of oxygen last days 
on end: one week of living in low-oxygen waters is worse for fish than 
one day. 

The result is clear: a big difference in fish biomass—the total weight 
of fish caught in monthly research trawls—when oxygen falls to 4.8 mg/l. 
Less healthy habitat means fewer fish. 

That’s bad news for nesting, foraging, and migratory birds.

Head to Long Island Sound and you’ll find striped bass, sea 
turtles, diamond-backed terrapins, and dolphins foraging in its 
waters and among long stretches of sand, glacial boulders, and 

wetlands. The Sound region is also one of the most densely populated 
areas of the country. With nearly nine million people living on its coasts 
and the lands that drain to it, pollution impacts abound. Excess nitrogen 
from sewage and fertilizers pours into the Sound at an alarming rate. 
This pollution creates habitat loss for fisheries and, in turn, impacts 
foraging waterfowl and migratory shorebirds.  

When nitrogen enters the Sound, it does what it does best: fuels 
plant growth. This fertilizer spurs algae blooms, which use up dissolved 
oxygen as they die and decompose. The impact on wildlife can range 
from negligible to life-threatening. High nutrient levels can lead to fish 
die-offs, loss of coastal marsh habitat, and increased ocean acidification 
that hurts shellfish.

Over the past decade we’ve seen improvements to Long Island 
Sound’s water quality, largely from sewage treatment plant upgrades to 
remove nutrients and efforts to curb stormwater runoff. Improvements 
are most noticeable in the part of the Sound from Bridgeport west to City 
Island, the Bronx. The narrow strip farther west, between Queens and the 
Bronx, remains stressed, disadvantaged by both the heavy development 
of New York City and limited tidal exchange with the Atlantic. 

Low dissolved oxygen is a proxy for habitat degradation.  
Though hypoxia occurs when oxygen levels are below 3 milligrams 
per liter of water, fish and wildlife start feeling negative effects below  

How’s The Water? by Leah Lopez Schmalz

Soaring Osprey numbers indicate that fish are numerous.

Abundant dissolved oxygen means abundant fish.
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and other aquatic creatures. There are economic costs as well: 
Forage fish are an important commodity for both commercial and 
recreational fisheries, which in Connecticut generated $817 
million in sales and supported 6,280 jobs in 2016. Fishery 
management and switching to renewable energy sources are just a 
few of the measures we can take to protect the region’s natural 
resources into the future. 

Long Island Sound is a complex and interconnected ecosystem, 
from its birds and seals down to its small forage fish. We face a 
vital task in protecting the Sound’s organisms, and the birds that 

we care so much about can serve as a starting point. Falkner Island 
may be home to the second oldest lighthouse in the state, but 
without its terns, it is an empty nest.

Ana Paula Tavares is the executive director of Audubon Connecticut 
and Audubon New York and senior advisor to Audubon’s  
International Alliances Program. 

*            *             *             *

According to the Department of Energy and Environmental 
Protection’s season summary, hypoxia lasted about 35 days in 2018, 
below the 31-year average of 55 days. However, nearly all western 
Sound monitoring stations still experienced hypoxic conditions (though 
a few indicate improvement). And at its worst, nearly 52 of the Sound’s 
1,400 square miles were hypoxic. 

While 2018 and early data from the summer of 2019 are good 
news, climate change has been driving overall weather conditions on 
the Sound in the wrong direction—hotter, stiller summers that deplete 
more oxygen. Stronger storms associated with climate change can also 
wash more nitrogen-laden sewage into the Sound. 

Reducing nitrogen pollution is a critical part of bringing back 
clearer waters, vast schools of fish, and acres of eelgrass habitat 
critical to spawning even more crabs, fish, and other wildlife. We must 
therefore continue the enormously challenging effort to restore the 
Sound’s ecosystem to a healthy balance. That’s why Save the Sound 
is spearheading a campaign to stop excess nitrogen from finding its 
way into Long Island Sound. Learn more about the Sound’s health at 
soundhealthexplorer.org and longislandsound.ecoreportcard.org.

 
 
Leah Lopez Schmalz is chief program officer for Connecticut Fund 
for the Environment/Save the Sound.

*            *             *             *
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Small fish are essential to the breeding success of Least Terns. Northern Gannets are among the birds that rely on forage fish.

Even relatively mild hypoxia reduces fish abundance.Abundant dissolved oxygen means abundant fish.

CONNECTICUT STATE OF THE BIRDS 2019 13



CONNECTICUT STATE OF THE BIRDS 201914

Counting Old Lyme’s Tree Swallows 
For Insights Beyond the Sound
by David Winkler

Just as autumn starts 
negotiating with 
summer, as the first 

heirloom apples appear 
at farmers’ markets, the 
swallows of North Amer-
ica, their populations 
swollen by the recently 
fledged young, begin their 
migrations south. Swal-
lows spend their lives in 
the air where the availabil-
ity of food changes with 
each breath of wind. The 
air is so ephemeral that 
no full-time aerial insecti-
vores try to defend a patch 
of airspace for their exclu-
sive use. Thus swallows, 
unlike most migratory 
songbirds, have no rea-
son to rush south for the 
winter to reach the best 

Research on Goose Island may lead to important insights about Tree Swallow 
populations nationwide.
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patches of ground. They can take their 
time, enjoying good foraging in the skies 
of late summer and early fall. While most 
migrating songbirds fly at night, when it is 
cooler and there are fewer predators, swal-
lows migrate during the day, eating as nec-
essary to fuel their journeys and stopping 
each night in large roosts of their kind. 
Depending on foraging conditions and 
overall progress, they may linger near the 
same roost for days. 

Gathering together in roosts is most 
likely an adaptation to reduce the risk of 
mortality. Swallows are loath to approach 
the ground to rest, where a predator might 
be hiding in every crevice in the reeds, and 
they can reduce their risk of predation by 
aggregating in the largest possible num-
bers. Though predators may take dozens 
of prey, the risk is negligible for a given 
individual among tens or hundreds of 
thousands. 

Most Connecticut birders have by 
now heard of or seen the large Tree Swal-
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low roost that occurs almost every fall eve-
ning on Goose Island near the mouth of 
the Connecticut River. Touted by Roger 
Tory Peterson, who lived next door in Old 
Lyme, it is one of the finest wildlife spec-
tacles North America has to offer. If you 
approach this island soon after sunset as 
the light fades and colors grow more in-
tense, you may see what seem like little 
specks of pepper across great swathes of 
sky. Those are the swallows! Soon you can 
see that those specks are moving. As you 
watch, the movements may grow synchro-
nized, the birds coalescing to form streaks 
and swirls, only to dissipate again into the 
background. Gradually, the birds move 
closer to the marsh and become recogniz-
able as individual swallows, each with its 
distinctive graceful form. The swirls are 
often now repeated, with squadrons of the 
skilled flyers streaming as one, low over 
the marsh, then retreating again to the 
open sky. This approach and retreat can go 
on for 10 minutes or so, but eventually the 
birds coalesce into a huge teeming cloud, 

Gathering in roosts is most likely an adaptation to reduce the risk of mortality.
PHOTO: PAUL J. FUSCO

from the bottom of which streams of birds 
spill toward the marsh. Then, within mo-
ments, an enormous river of birds will cas-
cade down into the marsh and disappear 
for the night. A vibrant and teeming sky 
converted in a moment to stillness.

Much of this behavior again appears to 
be driven by the risk of predation. Swal-
lows feel safest in the sky, where their 
options for escaping predators are maxi-
mized. But when they are ready to land, 
each hesitates to be the first to commit; 
each fears to take this risk all alone. Hence 
the repeated aggregating and dissolving, 
the rapid motions low across the marsh, 
and the momentary transition from being 
all in the sky to all in the marsh. Safety in 
numbers is supreme. The birds are decid-
ing where to settle by a rough democracy 
of the flock, and they may choose different 
settling places across the 70 acres of Goose 
Island each night. But because Goose Is-
land is an oasis of Phragmites reeds in 
an area dominated by the open waters 
and the low vegetation of salt marsh, no 

matter where the birds choose to land in 
Goose Island they will be visible to observ-
ers nearby. The same cannot be said in ar-
eas with more extensive marshes. In such 
habitats, observers sometimes totally miss 
the twilight show if the evening’s earliest 
aggregations cause the flock to drift from 
the previous night’s site. 

When the birds leave the roost the 
next morning, they show none of the hesi-
tation they showed in landing, for they are 
transitioning from a risky confining habi-
tat to the familiar safety of the open sky. 
They leave in large flocks, geysering out 
of the marsh in unison and flying upward 
at a steep angle until they reach several 
thousand feet, from which they disperse 
and begin the day’s foraging. It is because 
these flocks depart so steeply and to such 
high altitudes that they leave a distinctive 
“roost-ring echo” on weather radar records 
around sunrise across the country. 

Observers have long opined that there 
must be hundreds of thousands of swal-
lows there. But counting them has been 
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a challenge. The local volunteers who cre-
ated the Connecticut Audubon Society’s 
Roger Tory Peterson Estuary Center con-
tacted me in 2018 and we began working 
with a photographer and scientists from 
the University of Massachusetts to gather 
and analyze images from Goose Island 
to accurately count for the first time the 
numbers of swallows using the roost site. 

Since roost-leaving is much more 
predictable in bird behavior and light-
ing conditions than roost-joining, dawn 
images taken with high-end prosumer 
cameras can capture entire departing 
flocks, with the form of each bird recog-
nizable. These images can then be read 
by a computer, which can count all the 
swallows against the dawn sky. Small 
complications arise in crowded portions 
of the flock when two swallow images 
are superimposed in one pixel, but we 
hope a UMass graduate student will be 
able to refine the program and solve this 
problem. Summing the counts from all 
the roost-leaving flocks in one morning 

will give us the first precise estimate of 
the numbers of birds at Goose Island in 
one night. Repeating this process over 
many days will tell us how the numbers 
of swallows roosting at Goose Island vary 
across the season and from year to year. 
This sort of system could inform manag-
ers and concerned residents on the health 
of the Goose Island swallow population, 
and provide data for evaluating the ef-
fects of weather changes and habitat al-
terations on swallows both locally and 
regionally. 

There are likely dozens of swallow 
roosts across the country that are bigger 
than Goose Island. With these swallow 
counts, the weather radar system could 
become a valuable conservation tool for 
all of them. We know that bigger roosts 
show denser roost rings, and they radi-
ate out into bigger circles in successive 
scans of the radar until the birds disperse 
to such low densities that they no longer 
register in the radar image. The miss-
ing piece has always been accurate roost 

counts. The Goose Island data could be 
used to relate daily and seasonal varia-
tions in roost counts to variations in the 
roost-ring echoes for the same days. This 
would allow the first-ever bird calibration 
of the radar, turning the national weather 
radar system into a nationwide Tree Swal-
low censusing system throughout the non-
breeding season. The potential for reliable 
estimates of the daily variations in num-
bers and distribution of any species across 
the U.S. raises mind-boggling possibilities 
for increased understanding of the effects 
of weather and environmental disturbance 
on bird populations.

	 *	 *	 *	 *	 *
David Winkler is a professor in the 
Department of Ecology and Evolutionary 
Biology at Cornell University. He is also the 
faculty curator of ornithology at Cornell’s 
Museum of Vertebrates. 

“You may see what seems like little specks of pepper ... Those are the swallows.
PHOTO: PAUL J. FUSCO
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A New Reserve
by Jamie Vaudrey

From the burbling trill of a male Red-winged 
Blackbird to the wavering chirps of an 

Osprey, birds audibly announce their presence 
along the coasts of Long Island Sound. Salt 
marshes, coastal bluffs, shallow bays, and 
sandy beaches provide habitat and food for a 
large variety of birds, both year-round residents 
and those migrating to their seasonal homes. 
But how can we better understand and 
manage these habitats to support wildlife? 

A new initiative seeks to designate 
critical coastal lands and underwater 
habitats in Connecticut as part of the 
National Estuarine Research Reserve 
(NERR) System, a National Oceanic and Atmospheric 
Administration (NOAA) program currently comprising 29 
coastal sites in the U.S. These reserves were established 
for long-term research, education, and coastal stewardship. 
Connecticut’s proposed Reserve is a partnership between 

NOAA, Connecticut Department of Energy 

and Environmental Protection (CT DEEP), Connecticut Sea Grant, and the 
University of Connecticut. Involvement of additional organizations, including 
the Connecticut Audubon Society, will greatly strengthen Connecticut’s 
reserve. NOAA is reviewing the Connecticut proposal now. When accepted, 
it will undergo a formal environmental review and planning process before 
being officially designated as the Nation’s 30th reserve.

A healthy and productive Long Island Sound is our greatest natural 
resource, contributing an estimated $7 billion annually to the regional 
economy. The Sound, like other coastal areas around the country, is 
constantly threatened by development, pollution, invasive species, 
and the effects of climate change—to name just a few. These and other 
threats underscore the need for science-based information to guide critical 
management decisions affecting our coastal resources. Establishment of 
a Connecticut reserve complements and expands the activities of existing 
programs through the addition of funding, resources, and expertise. 

The lands proposed for inclusion in the reserve are located in the 
lower Connecticut River Valley and along the coast extending east of the 
Connecticut River mouth, including Lord’s Cove Wildlife Management 
Area, Great Island Wildlife Management Area, Bluff Point State Park and 
Coastal Reserve and Natural Area Preserve, Haley Farm State Park, and 

the public trust portions of waterbodies extending from these areas to 
the Connecticut State border in Long Island Sound (see CT DEEP’s 
NERR website for exact locations). The reserve will draw researchers, 
increasing our understanding of these habitats. Educational programs 
will bring students, teachers, and other adults into these natural areas, 
exposing more people to the diversity of life and underscoring the 
importance of encouraging interactions between humans and the 

environment that support healthy ecosystems. While all of these areas 
are currently managed to support birds and other wildlife, the reserve will 

highlight critical habitats and provide support for stewardship by supplying 
personnel and funds, and by helping make the public more aware of their 
ecological importance.

	 *	 *	 *	 *	 *	 *
Jamie Vaudrey, Ph.D., is a faculty member in the Department of Marine 
Sciences, University of Connecticut.
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A Giant Drainage Basin with an Outsized 
Influence on Long Island Sound
by Kim Lutz

As the nation’s second largest estuary, Long Island Sound pro-
vides economic and recreational benefits to millions of 
people while also providing habitat for more than 1,200 

invertebrates, 170 species of fish, and scores of species of migratory 
birds. Like all estuaries, the Sound is one of the most productive 
ecosystems on earth, and freshwater inflows are the single most im-
portant determinant of this productivity. The major rivers that feed 
the Sound—the Housatonic, Connecticut, and Thames—together 
provide 90 percent of its freshwater. Freshwater inflows are impor-
tant because they lower the salinity critical for sustaining juvenile 
fish and invertebrates such as clams; provide the nutrients and phy-
toplankton that form the base of the food web; flush pollutants 
from embayments; sustain a variety of habitats, from saltmarshes 
to seagrass beds to oyster bars; and signal fish to spawn or move to 
different habitat.

A watershed is an area of land that contains a common set of 
streams and rivers that drain into a single larger body of water. The 
Sound’s watershed is vast. It covers over 11 million acres across six 
states and Quebec. Because of the diversity of habitats and the spe-
cies they support, it’s been an area of active land protection. Four 
National Wildlife Refuges are contained within it: the Stewart B. 
McKinney, in coastal Connecticut; the Silvio O. Conte, along the 

Connecticut River throughout New Hampshire, Vermont, Mas-
sachusetts, and Connecticut (it’s the only multi-state, watershed-
wide refuge in the National Wildlife Refuge system); and Oyster 
Bay and Target Rock on Long Island. In addition, the outstanding 
work of the land trust community and state agencies has led to the 
protection of even more land within the watershed.

Of the many connections between the Sound and its water-
shed, I’d like to look more deeply at the Connecticut River, which 
holds a special place for me because I had the pleasure to focus all 
my time and attention there for more than a decade. The region’s 
longest and largest water course, draining a basin of nearly 12,000 
square miles, the river rises in a few solitary, picturesque ponds near 
the Canadian border, where moose graze and the eerily beautiful 
song of the loon is heard. The river curves westward briefly through 
northern New Hampshire and Vermont, then, gathering momen-
tum, turns and plunges south toward its destination, Long Island 
Sound, more than 400 miles away.

Fed by 44 tributaries—most of them short, swift streams cas-
cading through narrow mountain valleys—it flows past dark woods 
and sunny meadows, over rapids where eagles swoop to fish, and 
through tidal marshes teeming with marine life and millions of 
birds. Finally, it broadens into a majestic, mile-wide estuary. Here, 
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Birding on the tidal 
flats can sometimes 
turn up rare or 
unusual birds.
PHOTO: PAUL J. FUSCO
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it has long been blessed by a fluke of nature: a great sandbar so 
impeding to deep draft shipping that no significant industrial de-
velopment has ever occurred.

The river also provided for the many people that have lived 
along its banks. Indeed, evidence exists of Paleo-Indian settlement 
in the Connecticut River Valley 12,000 years ago. Thousands of 
native peoples used the river for travel and extension of trading 
routes, as it provided for abundant hunting and farming. The first 
Europeans, the Dutch, arrived in 1612 and quickly developed 
trade relations among indigenous groups. Industrialization upriver 
in the 1800s introduced a new array of influences that reshaped 
how people used the river. Farming, logging, and the rapid growth 
of industries that diverted its flow to generate power resulted in 
the construction of more than 2,500 dams watershed-wide, and in 
some cases generated wastes from these industries that damaged or 
destroyed fragile habitats downstream.

After decades of insult, the 1960s and ‘70s began to bring 
new hope. In a 1965 documentary, The Long Tidal River, narra-
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Hurricane Irene in 2011 washed vast amounts of sediment from 
interior New England down the Connecticut River.
NASA EARTH OBSERVATORY IMAGE BY ROBERT SIMMON

In 1989, Bald Eagles nested on the Connecticut River for the 
first time in more than a century.

tor Katharine Hepburn called the Connecticut “the world’s most 
beautifully landscaped cesspool.” This film drew attention to the 
river and, coupled with the 1972 Clean Water Act and the work of 
dedicated citizens, local non-profits, and federal and state agencies, 
slowly brought the river back to life. Indeed, in 1989, Bald Eagles 
nested on it for the first time in over a century.

Since the late 1960’s there have been many successes. The lower 
Connecticut River has the most extensive fresh and brackish tidal 
wetlands in the Northeast and one of the most pristine large-river 

Songbirds as well as waterfowl use the river as a corridor during 
migration.
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tidal marsh systems in the nation. The watershed also boasts one of 
the highest concentrations of Bald Eagle nesting sites on the east 
coast. A Smith College study found that nearly half of all song-
birds observed over three spring migrations were using or passing 
through sites along the river’s main stem, confirming it as a major 
migratory pathway. Neotropical birds such as warblers, vireos, and 
thrushes, as well as waterfowl like American Black Duck, Common 
Merganser, and Wood Duck all use the river corridor as a pathway 
to northern breeding grounds.

Nonetheless there is still work to be done. I’ll focus on two 
issues here with clear connections to the Sound. The forests that 
once bordered and buffered the river are considered to be among 
the rarest and most threatened, with the major river floodplain for-
ests largely relegated to a few sites along the Housatonic and Con-
necticut rivers, including Great Meadows in Whethersfield. Flood-
plains are natural water-storage areas for the snow melt, spring 
rains, and—increasingly—severe storms that cause the river and its 
tributaries to overflow their banks. They also act as natural filters, 
trapping sediment, nutrients, and pollutants before they reach riv-
ers and coastal seas. The satellite image of the aftermath of Hurri-
cane Irene in 2011 left little doubt that whatever happens upstream 
ultimately affects the Sound. While weather this extreme occurs 
only rarely, it caused an estimated 10-40 times the typical amount 
of sediment to be washed down from the uplands in the watershed.

The Nature Conservancy, in collaboration with U.S. Fish and 
Wildlife Service, Friends of Fannie Stebbins, and the U.S. Depart-
ment of Agriculture’s Natural Resources Conservation Service, is 

Lower Connecticut River looking north
PHOTO: PAUL J. FUSCO

carrying out a floodplain forest restoration on the Fannie Stebbins 
Memorial Wildlife Refuge, part of the Conte Refuge in Massa-
chusetts. It includes planting floodplain forest species, controlling 
invasive plants, and restoring the natural hydrology of the system. 
Once restored, the Fannie Stebbins Unit will be the largest unfrag-
mented area of natural floodplain vegetation in the Connecticut 
River watershed. 

Restoring the connection between the Sound and its rivers is 
another work in progress. With more than 2.500 dams, most of 
which are relics of our industrial past, rivers and streams are inac-
cessible to fish moving within river systems and from the Sound 
into freshwater systems. Through efforts of organizations such as 
the American Rivers, the Connecticut River Conservancy, The Na-
ture Conservancy, and Trout Unlimited and state agencies, more 
than 40 such barriers have been removed, greatly improving the 
health of those rivers and providing access to vital habitat for feed-
ing and spawning. Access to cooler headwater reaches will be par-
ticularly important as climate warms these streams.

“All water has a perfect memory and is forever trying to get back 
to where it was,” Toni Morrison wrote. We will continue to work 
tirelessly to make sure healthy rivers keep flowing to the Sound. 

	 *	 *	 *	 *	 *	 *
Kim Lutz is the assistant state director for The Nature Conservancy 
in Massachussetts. She was previously the Connecticut River Program 
director.



RECOMMENDATIONS

The ecological problems caused by climate change are 
obviously not limited to Long Island Sound, but those 
problems manifest themselves in dramatic, easy-to-see 

ways on the Sound. Rising sea levels will transform and inundate 
salt marshes. Warmer water will change the composition of the 
Sound’s fish species. Increasingly intense storms will damage and 
destroy shoreline and island habitats. Some of those changes are 
already inevitable, but the worst impacts are not. There is still 
time. Everything possible must be done—by the federal, state, 
and local governments, private business, environmental and 
conservation organizations, and individuals—to slow and adapt 
to the effects of this climate crisis. 

As sea level rises, the 14,500 acres of salt marsh in Connecticut 
are in peril. Estuaries are among the planet’s most biologically 
productive ecosystems, and salt marshes are at the heart of their 
productivity. But as the water rises, salt marsh vegetation will 
change. Many areas now inundated at high tide only a few times 
a month, at intervals long enough to allow Saltmarsh Sparrows 
and other birds to nest, will become covered every day. Ecological 
and flood control benefits will diminish. The salt marsh detritus 
that fuels the health of the Sound will be less abundant.  
Unless there is room for marshes to migrate, much will be lost 
(see page 6 ).

Plan For Marsh Migration
Local communities with significant salt marshes should work with 
the State Department of Energy and Environmental Protection to 
identify adjacent lands that might be likely places for salt marshes to 
migrate to as waters rise. Identifying them is the first step. Waterfront 
communities, the state, and local land trusts should collaborate to 
protect those lands from development. Land purchases, conservation 
easements, purchase of development rights, and better land use 
planning and regulations should all be employed.

Fund Habitat Protection and Improvement
Congress must pass the Recovering America’s Wildlife Act. Funds 
from the act would help implement states’ Wildlife Action Plans, 
which are mandated by the federal government. Among other uses 
along the Sound, the money can help stabilize and restore the 
island habitats where colonial waterbirds nest. It’s also essential to 
pass the Land and Water Conservation Fund, which would 
guarantee annual funding (see page 4).

Protect Fish
The Forage Fish Conservation Act, H.R. 2236, must be passed 
and signed. This bipartisan bill will help boost seabird prey. Forage 
fish are schooling fish like anchovies that transfer energy from 
plankton to predators such as seabirds, marine mammals, and 
larger fish. The Forage Fish Conservation Act highlights forage 
fish as prey and directs fisheries managers to account for predator 
needs when making decisions about how many forage fish can be 
caught.  It is critical to maintain recent limits on Atlantic and river 
herring harvest and to continue to fund fish passage restorations
(see page 10).

Miscellaneous Priorities
Continuing funding the federal Partners for Fish and Wildlife 
program, which allows the U.S. Fish and Wildlife Service to work 
with landowners; and the U.S. Department of Agriculture 
conservation programs, administered by the Natural Resource 
Conservation Service. 

•	 The Connecticut General Assembly must pass the Long Island 
Sound Blue Plan (see page 8). 

•	 Full federal funding must continue for the Long Island Sound 
Study (see page 4).

Pass Laws, Increase Funding, Approve Plans,  
Do Everything Possible and Involve Everyone
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We share Connecticut Audubon’s commitment to bird conservation. Oak Lawn’s 100 acres include over 40 
acres of preserved woodlands and wetlands that provide support for all wildlife.

We recently partnered with the state Department of Energy and Environmental Protection to eradicate 
invasive plants that had consumed over 6 acres on our grounds. We planted native trees and a carefully 
designed pollinator garden. This work has transformed a once forbidding landscape into a haven for birds, 
pollinators and other wildlife.

We continue to selectively add specimen trees to our accredited arboretum. Connecticut Audubon leads a 
yearly bird walk on the grounds and self-guided walking tree tours are available to the public. Oak Lawn also 
maintains an apiary managed by members of the Fairfield Garden Club.

While maintaining our sacred grounds to honor the past, we are constantly striving to create a natural 
sanctuary to help ensure the future of our local wildlife.

Oak Lawn Cemetery and Arboretum
1530 Bronson Road, Fairfield, CT 06824

www.oaklawnct.com

Oak Lawn Cemetery and Arboretum is honored to sponsor the  
Connecticut Audubon Society’s annual State of the Birds report.

314 Unquowa Road, Fairfield, CT 06824




