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SIGHTINGS IN THE SWAMP

YOU SAY CRAWFISH, I SAY CRAYFISH
By Paul Andrews

rayfish, crawfish, mudbugs, crawdads, yabbies,

mountain lobsters, ditch bugs, and crawpappies are
all names for these fascinating freshwater crustaceans,
depending on where you live. No, they are not fish and,
no, they do not sing - so don’t go looking for a place where
they do! The word crayfish comes from the Old French
‘escrevisse’ which morphed over time into the similarly-
sounding, anglicized crayfish.

Crayfish are members of the infraorder Astracidea,
which includes clawed lobsters. They are decapods (ten
legs) with the front 3 pairs of legs used for walking and
the back 2 pairs used for swimming. The front pair form
into claws. There are over 600 species of crayfish
globally and 12 that live in The Great Swamp. The
Tasmanian giant freshwater crayfish has been reported to
grow to be over 10 pounds, reach 31 inches, and live to be
60 years old!

Crayfish breathe through feather-like gills and can
spend significant amounts of time on land as long as their
gills remain wet. Some species are found in brooks,
streams, and creeks where fresh water is flowing, while
others thrive in swamps, ponds, ditches, and paddy fields.
Most crayfish cannot tolerate polluted water. When you
see them, they are great indicators of excellent water
quality.

All crayfish have a similar 4-stage life cycle. The
female sheds eggs from the base of the second pair of
walking legs and holds them in a brood pouch in her tail
with her last two pairs of swimming legs (pleopods or
swimmerets). Insemination is external and after mating
the eggs are carried by the female for 3 to 8 weeks.
Crayfish do not have a larval stage — the hatchlings are
tiny copies of the adult and attach themselves to the
mother with specialized hooks on the ends of their legs
(see photo). They remain with the mama for several
weeks. The mother secretes maternal pheromones that
signal her to protect the young and prevent cannibalism.
Once these pheromones wear off, it is time for the baby
crayfish to hightail it (ha-ha) out of there. The babies
grow fast and soon reach the juvenile stage. All crayfish
need to molt and shed their exoskeleton as they grow.
After several months to years (in larger species), the
juveniles mature into adults at which point they can
reproduce and repeat the life cycle.

Crayfish are opportunistic scavengers with the ability
to filter and process.... mud! Crayfish obtain most of
their food at the sediment/water interface in ponds, lakes,
swamps, or burrows. Most of the contents of their gut is
fine particulate organic matter with mixed particles of
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lignin and cellulose (roots, leaves, bark, wood), otherwise
known as black organic mud. Some animal material can
also be identified in the mud, but this contributes only a
small portion of their diet by volume. They are also
known to eat other crayfish.

Crayfish are prey for many predators including fish
(bass, trout, pike, catfish), mammals (mink, otters,
raccoons, muskrats, humans!), birds (herons, egrets,
loons), reptiles (snapping turtles, snakes), and amphibians
(bull frogs). It’s a tough life when everything wants to eat
you.

Crayfish possess a remarkable ability to regenerate lost
limbs, including claws. This regeneration process
typically occurs during molting, where the crayfish sheds
its exoskeleton and grows a new one, including the
regenerated limb. Crayfish have extremely good eyesight
and can move their eyes independently of one another.
Crayfish walk forward, but swim backward.

Next time you’re rambling in the wetlands of The
Great Swamp, keep an eye out for these amazing
creatures.

Photo by Vicki Andrﬂls

Crayfish found on the road in the Patterson Environmental Park in
March. Note the missing rear leg and hatchlings in the tail!



A RARE BEE IN THE SWAMP

By Maggie Faloon

hen we think of bees, most of us can name

honeybees, bumblebees, yellow jackets,
white-faced hornets, mason bees, and paper wasps.
However, there are so many more bee species than
those, with over 400 species in New York state, over
4,000 in the US, and over 20,000 bee species
globally. Bees play an incredibly important role in
ecosystems, from pollinators to parasitic wasps that
keep insect pests under control. You may be surprised
to learn that only 10% of native bees are social, living
in nests; the remainder are solitary and usually build
their nests in the ground. We need a diverse
landscape to support our native bees. This means
more than just lawns, fields, and meadows, but other
ecosystems like woodlands, marshes, bogs, fens, and
shrubby thickets.

In the fall of 2021, Max McCarthy, a graduate
student in the Department of Ecology, Evolution and
Natural Resources at Rutgers University, conducted
extensive research on the rare bee species called the
parnassia miner (Andrena parnassiae). His work
included surveys on the calcareous fen owned by
FrOGS where he was able to document the third
occurrence of the parnassia miner in New York State.
The purpose of his research about this little-known
species will shed light on an urgent and complex
issue — pollinator decline. Most research and
information about bees pertains to the more populous
species, such as the common bumblebee (Bombus
impatiens). It is important that research begins to
include more species, especially as pollinators
become more endangered.

The parnassia miner
is a specialist species,
meaning they pollinate
specific plants and are
primarily found only in
certain areas. This
specific bee population
is always found around
the grass of Parnassus,
which they pollinate and
which only grows in
alkaline fens. His research was a slow process as he
had to catch the bees by hand. After catching one, he
would then mark it with a blue, yellow, and white dot,
in order to keep track and to record their numbers.
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Parnassia miner (Andrena
parnassiae), a rare bee found around
the grass of Parnassus in fens.

McCarthy’s research adviser, Dr. Rachael Winfree,
explained that “[bee] identification is just wicked
hard” and that in order to track their movement and
count their population size, bees must be monitored
individually. Research about rare bee species is thus
difficult to conduct and report. McCarthy hopes that
his research will result in a better understanding of:
1) how this bee species moves between fens, and 2)
the resilience of parnassia miner bees in the face of
habitat destruction. It is important to know which bee
populations are decreasing and why in order to
understand better how we can mitigate their decline.

Bees offer an abundance of ecosystem services
and play a significant role in ecosystem health,
especially in The Great Swamp. The different bee
species, including the parnassia miner, are important
to maintaining our local ecosystem and supporting
the various plant species native to The Great Swamp
Watershed.

Research about bees, including McCarthy’s,
demonstrates how we can learn from wildlife to
ensure that we protect it and their habitats. The
ecological integrity of our local fens is very important
as they host a wide range of rare organisms, like the
parnassia miner. Furthermore, there are many things
we can do to protect our various local bee species and
populations. Creating pollinator gardens, planting
native flowers, reducing lawn size, and refusing to
use neonicotinoid insecticides are some ways we can
support our native bee populations. Let us take
McCarthy’s research as a step forward in learning
more about unique pollinators and why we need to
protect them and their habitats.
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Bicolored striped sweat bee (Agapostemon virescens). One of
hundreds of bee species in The Great Swamp.
Photo by Vicki Andrews.



GUARDIANS OF THE GREAT SWAMP

By Hunter Nigey

Nestled in a rolling landscape, The Great Swamp is
one of New York’s largest and most ecologically
significant freshwater wetlands. It filters drinking
water for millions, provides a sanctuary for wildlife,
and offers a peaceful escape for nearby residents. But
without the tireless work of the Friends of the Great
Swamp (FrOGS), this natural treasure would face far
greater threats. FrOGS is more than just an
environmental organization. It is a deeply rooted
coalition of local advocates, educators, and
conservationists who have made it their mission to
preserve and protect The Great Swamp. Since its
founding in the wake of a proposed toxic waste
dumping ground in 1987, FrOGS has demonstrated
how activism can empower communities.

The story begins with Edie Keasbey, a determined
resident who saw the looming threat of pollution and
rallied her community to stop it. As she mobilized
neighbors and educated local leaders about the dangers
the dumping ground posed to local water supplies and
wetlands, she planted the seeds of what would become
FrOGS. Her legacy is one of action, persistence, and a
deep belief that ordinary citizens can make a
difference. Today, that legacy lives on through the
many environmental activists in The Great Swamp
Watershed, whether volunteers or leaders in local
conservation organizations like FrOGS.

FrOGS supports the connection between scientific
research and the emotional connection to nature in
countless ways: through hosting nature walks and
paddles, showcasing local artwork in its annual art
show, organizing road cleanups, publishing this
newsletter, and working behind the scenes to hold
government officials accountable. Every trail
maintained, every test of the swamp's water, and every
letter sent to lawmakers speaks to the group’s
unwavering commitment to stewardship. But perhaps
the most powerful impact of FrOGS is how it nurtures
the next generation of environmental leaders. One
such example is a young artist who once displayed a
drawing of a Great Blue Heron in the FrOGS Art
Show. Though she didn’t win a prize, Edie Keasbey
took the time to compliment her, encouraging her to
keep creating and keep caring. Years later, that young
artist is now a dedicated FrOGS volunteer, inspired by
Keasbey’s words and example. In a world where
environmental challenges can feel overwhelming, the
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work of FrOGS is a testament to what’s possible when
a community comes together. Through education,
advocacy, and a deep love for their local landscape,
FrOGS has become both a shield and a beacon by
protecting the Great Swamp while showing others how
to do the same.

In Memoriam: Joseph Arthur Apuzzo

On behalf of Friends of the Great Swamp, we
offer our sincere condolences to all the family and
friends of Joseph Apuzzo. We were touched to
hear that The Great Swamp was such an
inspiration to Joe, and have received many
donations in his memory. He truly embodied
what it means to be a friend of The Great Swamp:
often wearing his FrOGS hat, being out on the
water with his mother sharing the wonder of flora
and fauna, hiking the trails with friends, and a
guide and protector to many as a member of the
Outdoor Education department at Green
Chimneys on the banks of The Great Swamp.

Joe was an outdoorsman, musician, swordsman,
and craftsman amongst many other things. A true
renaissance man, as described by his close
friends. He stood for the importance of enjoying
and protecting the environment. He shared his
love and knowledge, including that of The Great
Swamp, with everyone. We are honored to be a
part of Joseph Apuzzo’s legacy.




As we step out from the winter thaw into our backyards
and communities again, we are joined by the joyful
signs of life. While we stop to admire the blooming
flowers alongside buzzing bees, we must also be aware of
another organism moving among us and eager to hitch a
ride — ticks!

As an ancient parasite, ticks have existed for millions
of years and predate humanity. The DNA of a 5,300 year
old mummified man revealed the bacteria responsible for
Lyme disease. Despite this extensive history, knowledge
of ticks and the serious diseases for which they are vectors
continues to emerge, with Lyme disease only relatively
recently discovered in the 1970s and the associated
bacteria, Borrelia burgdorferi, identified in 1981. Today,
Lyme disease is the most common vector-borne disease in
the United States. The present epidemic of Lyme disease
has been associated with both climate change (milder
winters), which caused an expansion of tick ranges, and
human behavior such as living closer to tick habitats and
pushing out natural predators of deer.

Ticks are arachnids, related to spiders and mites. They
are a food source within the ecosystem (e.g., opossum,
turkeys, lizards) and also play a role in population control
(e.g., winter infestations of over 30,000 ticks can cause
mortality in moose calves). Ticks require a blood meal
from a host to move through each life stage from six-
legged larva to eight-legged nymph, adult, and to finally
lay eggs before dying. Hosts range from birds and small
mammals such as white-footed mice to large mammals
including white-tailed deer and humans. The hosts are
detected via a specialized organ (Haller’s organ) on their
forelegs, which are highly sensitive to carbon dioxide in
breath, body heat, and body odors (lactic acid). Some
ticks can also sense vibrations and perceive shadows. The
spring is typically the most active period for nymphs with
activity for the small black-legged tick nymph peaking in
early June. The life cycle for ticks ranges from several
months for dog ticks to two to three years for other types.
As such, they are active throughout the year and may quest
for hosts in weather as low as 40° F

New York and Connecticut are home to three primary
types of ticks: the deer tick, also known as the black-
legged tick (transmitting Lyme disease, anaplasmosis,
babesiosis, Powassan virus, ehrlichiosis, and Borrelia
miyamotoi disease), the American dog tick (transmitting
Rocky Mountain spotted fever, tularemia, and tick
paralysis), and the lone star tick (causing alpha-gal
syndrome and transmitting ehrlichiosis, bourbon virus
disease, heartland virus disease, southern tick-associated
rash illness, and tularemia). Many of these pathogens can
cause life-threatening infections. Rarer are the groundhog
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tick (Powassan virus) and the invasive Asian longhorn
tick, which can reproduce without a mate and transmit
diseases that threaten livestock. The wide-ranging signs
and symptoms of transmitted diseases vary from bullseye
rash, flu-like symptoms, red-meat allergy, to death. The
seriousness of many of these diseases highlights the
importance of preventing tick bites as the primary method
of mitigating risk (see box below).

Ticks inject their host with
substances that impair the host’s .
immune response, leaving them
undetected and free to feed for
multiple days while disease-
causing microbes enter the body.
Feedings typically occur in less 'S : :
visible areas of the body such as behind the ears, in the
scalp, armpits, and along clothing straps and bands. Lyme
disease is transmitted after 24 hours of attachment but
other diseases can be transmitted in less time. Ticks can
gorge themselves to become 200 to 300 times their
original weight and will change color by the completion
of a feed.

As you enjoy the many wonders of The Great Swamp,
please take ample precautions to avoid tick bites.

What You Can Do to Minimize Risk:

e Avoid overgrown brushy or grassy trails

o Apply repellents (DEET, picaridin, or essential oils)

e Conduct daily body checks

o Take a bath or shower within 2 hours of returning indoors

o Dry outdoor clothing and gear on high heat for 10 minutes

o Wear light-colored pants tucked into socks (ticks do not fly,
jump or hop; they crawl upwards off of vegetation)

o Consider permethrin-treated clothing, especially socks

e Treat outdoor pets year round

e Maintain your backyard
o Visit www.spraysafeplaysafe.org for education on

balancing lawn pesticide use (Children ages 5-9

account for the most cases of Lyme disease)

Remove invasive Japanese barberry

Maintain grass height below 3 inches

Consider thinning pachysandra and other ground cover

Use wood chips and/or gravel to create borders

between woods and lawn

e |f you have been bit, use sharp tweezers to hold the tick as
close to your skin as possible and pull perpendicularly
without twisting. Other methods such as burning and using
alcohol may increase microbe transmission. Any feeding
tube left behind will work out like a splinter.

e For pathogen testing, send removed ticks to:

www.ticknology.org/new-york-tick-testing
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LIKIN’ LICHENS

By Paul Andrews

hat the heck is a lichen? Most people can’t tell you.

Is it a plant or a fungus? Well, let me enlichen you.
A lichen is actually a composite organism that results from
a symbiotic relationship between a fungus and either an
alga or a cyanobacterium (a bacterium that has acquired
the ability to photosynthesize). The two species are
embedded in a "skin" that may also contain yeasts and
other bacteria. The fungus in a lichen is called the
mycobiont and the photosynthetic partner is called a
photobiont. This partnership is mutually beneficial, with
the mycobiont providing protection and structure, and the
photobiont providing carbohydrates for food through
photosynthesis.

Lichens grow in a
wide range of shapes and
forms. The shape of a
lichen is usually deter-
mined by the organizat-
ion of the fungal
filaments. = The non-
reproductive tissues, or
vegetative body parts,
are called the thallus.
Lichens are grouped by
thallus type, since this is
usually the most
noticeable part of the
lichen. Thallus growth
forms typically corresp-
ond to a few basic internal structure types. Some common
growth forms are fruticose (growing like a tuft or branched
leafless mini-shrub), foliose (growing in a flat leaf-like
form), and crustose (crust-like, adhering tightly to a
surface). They grow on rocks and tree bark and even sand.

Reindeer moss (Cladonia evansii) seen
in the Ice Pond Conservation Area.
Example of a fruticose lichen (not moss!).

There are about 20,000 identified lichen species, which
are classified according to their fungal component. They
grow very slowly, typically 1 to 2 mm per year. Lichens
may be long-lived, with some considered to be among the
oldest living organisms. Some specimens have been
estimated to be 9,500 to 11,500 years old. They can
survive severe dehydration and have survived the vacuum
of space for 15 days with its extreme temperature
variations and exposure to cosmic rays.

Lichens grow on a wide range of substrates and
habitats, including some of the most extreme conditions
on earth. They grow in tropical rain forests, arctic tundra,
hot deserts, and toxic slag heaps. Lichens are pioneer
species that are among the first living things to grow on
bare rock or in areas denuded of life by a disaster. Lichens
are often the first to settle in places lacking soil. They
break down raw stone, both by physical mechanisms by

growing into minute cracks and fragmenting the stone, and
by exuding chemicals that attack the stone, creating new
minerals. Over time, this activity creates new fertile soil
from rock.

Lichens are eaten by arctic mammals (reindeer,
rodents, musk oxen), insects, slugs, spruce grouse, and
humans in many cultures. However, lichen
polysaccharides are generally indigestible to humans.
Lichens also usually contain mildly toxic compounds that
should be removed before eating, and they are very low in
proteins. Iceland moss (Cetraria islandica) was an
important source of food for humans in northern Europe,
and was cooked as a bread, porridge, pudding, soup, or
salad. Rock tripe is a lichen that has frequently been used
as an emergency food in North America, and one species,
iwa-take (Umbilicaria esculenta), is used in a variety of
traditional Korean and Japanese foods (yum!).

Lichens are a fascinating lifeform and the interesting
facts about their natural history and roles in ecosystems
goes on and on. Next time you’re out rambling in The
Great Swamp Watershed, stop and appreciate their beauty
and weirdness. What’s not to like?
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Shooth rock tripé (Umbilicaria mammulata) seen inthé Ice
Pond Conservation area. Example of a foliose lichen.
Rock tripe is edible (when you are starving!).

American rosette lichen (Physcia
americana) on a rock along the
Appalachian Trail. Example of a foliose
lichen that looks like a crustose lichen.

Examples of crustose lichens.
Photo by Larry St. Clair.



THE BELTED KINGFISHER

By Frank Matheis

One of the most exciting and acrobatic avian
inhabitants of the Great Swamp ecosystem is the
agile Belted Kingfisher — truly a "Master of Water and
Sky." Often seen perched high on limbs or prominent
perches along the swamp’s edge, this striking bird keeps
watch over the waters for its next meal: small fish,
amphibians (especially frogs), and crustaceans.

While kayaking through the Swamp you're more likely
to catch a glimpse of these elusive birds flitting by, as
they’re easily spooked by movement. Their presence is
often first betrayed by their loud, rattling, screech-like
call. Once spotted, the best way to observe a Belted
Kingfisher is with binoculars, from a distance, settling
quietly in one spot to let the show unfold.

Oh, what a show it is. Kingfishers are superb hunters.
After locating prey in shallow water, they hover mid-air
with rapid wingbeats, keeping their heads perfectly still,
eyes locked on the target below. Then, in a flash, they
dive headfirst, often from surprising heights, and snatch
their meal with precision. Once caught, the prey is
brought back to a perch, where the kingfisher beats it
against a branch before flipping it into the air and
swallowing it whole, headfirst.

These pigeon-sized birds are easily identified by their
bushy, “punk rocker” crest and large, straight, dagger-like
bill. Their short bodies and oversized heads give them a
top-heavy appearance. Interestingly, females are more
colorful than males, a rare trait among birds. Males sport
a blue-gray breast band, while females add a chestnut
belly band to their ensemble.

Instead of nesting in trees, all kingfishers burrow into
soft, eroded sandbanks along the water’s edge creating

'FrOGS Needs Your Help!

' JOIN ~ VOLUNTEER ~ DONATE

The generosity of our members and supporters extends FrOGS' reach and effectiveness.

Please fill out and return this form or visit frogs-ny.org

tunnels that can run several feet deep and provide safety
from predators. The Great Swamp, with its many suitable
nesting sites, is an ideal habitat for them. If you spot a
hole in a sandy bank along the shoreline, it could well be
an active Belted Kingfisher nest.

Belted Kingfishers migrate south for the winter,
perhaps to the tropical forests of Costa Rica, Panama, or
Nicaragua. They return in spring, typically around April
or May, and can be found across much of North America
from Florida to Alaska. They are solitary except now, in
the springtime during mating season.

Whether you
are an avid birder
or a casual nature
lover, catching a
glimpse of a Belted
Kingfisher at work
is a highlight of
any journey
through The Great
Swamp.

Belted Kingfisher. Photo by rankMétHéis.
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Friends of the Great Swamp is an organization
dedicated to preserving The Great Swamp
educational programs, scientific

through
research, conservation, and by making all aware
of this wonderful resource in our midst.

Remember your donations are tax deductible! Send yours to:

So we know whom to thank...
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CALENDAR OF EVENTS

FrOGS Plein Air Dates

* May 22, Thursday (from 9:00 am) Patterson
Environmental Park Boardwalk Contact: Donna
Castelluccio 845-416-6942

* May 28, Wednesday (10:00 am)

1 Cart Road, Dover Plains, NY 12522 with optional
Introduction to Plein Air Painting by Doreen
Contact: Doreen O'Connor 914-588-4182

* June 3, Tuesday, (from 9:00 am)

Native Landscapes and AT Boardwalk entry.
Contact: Donna Castelluccio 845-416-6942

* June 12, Thursday (from 9:00 am)

meet at the Gazebo, Veterans Park, Brewster, NY
Contact: Sharon Nakazato 845-612-1046

* June 18, Wednesday (from 9:00 am)

Rick Gilsted's Place, 3610 Pleasant Ridge Road,
Wingdale 12594

Contact: Doreen O'Connor  914-588-4182

* June 24, Tuesday (from 9:00 am) Great Hollow
Nature Preserve, New Fairfield, CT

Contact: Sharon Nakazato 845-612-1046

+ June 30, Monday (from 4:30 pm)

meet at the Gazebo, Veterans Park, Brewster, NY
Contact: Sharon Nakazato 845-612-1046

Great Hollow Nature Preserve
May 16-18, Juried Art Show

Green Chimneys Paddle on the East Branch

Trinity-Pawling School Gardiner Theater, 700 NY-
22, Pawling, NY 12564

Paddle on the North Flow

Croton River.
May 17, Saturday and May 18, Sunday Launch
times at 8:00 and 10:00 am

We will explore the Great Swamp on the East Branch
Croton River upstream from Green Chimneys.
Paddle duration will be about 2 hours. Equipment
will be supplied or bring your own. The Green
Chimneys launch site is across from the school at
400 Doansburg Rd, Brewster, NY. Children must be
6 or older.

InterArts & FrOGS Art Show

Submission deadline May 23!

On display June 1 to July 30

June 21, Saturday, 3:00 - 7:00 pm: summer solstice
reception with live music and refreshments

July 27, Sunday, 1:00 — 4:00 pm Closing Reception
40 Jon Barrett Rd, Patterson, NY 12563

Tom Wessels Talk

June 1, Sunday (2:00 pm)

Terrestrial ecologist Tom Wessels will interpret
photos sent in by the audience of anything they
have encountered in the woods.
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June 8, Sunday (10:00 am)

We will depart from the DEC launch site on Wheeler
Road in Wingdale. We will paddle up river (south) on
the Swamp River and then back north to visit the
great blue heron rookery. No children under 16
allowed. Bring your own kayak or use our canoes.
Paddle is dependent on weather and a good water
level.

Birds are Migrating
May through June, Birds are migrating, Turn off your

outdoor lights!

Audubon Deer Pond Hikes (Sherman)

May 17, Saturday, Spring Bird Walk (8:00 — 10:00
am)

For details, see: https.//www.ctaudubon.org/deer-

pond-farm-programs-classes/

For all FrOGS hiking/paddling events, please contact
Ken Luhman at frogspaddle22@gmail.com. Paddling
events require registration and have fees. For all
Plein Air events, please register with the contact
person.



