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Silent Sparks: The Wondrous World of Fireflies
Sara Lewis
In these tumultuous times, following nature’s rhythms can offer
both entertainment and solace. With summer approaching,
many of us are looking forward to the magical glimmer of fireflies returning to our fields, forests, and wetlands. World Firefly
Day 2020 falls on July 4-5, with “Hope Rising” as the theme for
this pandemic-afflicted year. So, now’s a great time to lean in
and learn more about these beloved harbingers of brighter
times ahead!
In spite of their name, fireflies are actually
beetles, a famously diverse and successful
insect clan. Fireflies all belong to one beetle
family known as the Lampyridae, which
evolved from a common ancestor about 150
million years ago. There are now about 2,200
different firefly species sprinkled across the
globe, with over 160 species in North America
(and about a dozen in New Hampshire).
Lifestyles of the Stars
Like all beetles, fireflies undergo complete metamorphosis, drastically changing their form and
habits as they move from egg to larva to pupa
and, finally, the familiar adult. The larval stage
makes up the longest portion of the firefly life
cycle, although we seldom see them in North
America because they spend up to 3 years
living underground. These larvae are voracious
predators of earthworms, snails, and other softbodied invertebrates.
All firefly larvae can light up, even though this ability is lost in
many species once they become adults. Their bioluminescence
arises from a carefully regulated chemical reaction that happens within the firefly lantern. But why do juvenile fireflies need
to light up? They’re much too young to be looking for love! The
answer lies in the fact that potent chemical defenses make
these larvae toxic to birds and other insectivores. Lots of poisonous insects, like Monarch butterflies, advertise their toxicity
to predators using bright colors, typically yellow-orange-red
contrasting against black. But even the brightest colors would
be invisible at night, which is when firefly larvae are most active.
So, it seems that fireflies’ bright lights first evolved as a warning
to ward off predators, conspicuously blazing out into the night
“I’m toxic - stay away!”
Once it is fully grown, the firefly larva will pupate in moist soil or
decaying wood (though one of our local fireflies, Pyractomena
borealis, has the unusual habit of pupating on tree trunks). A
few weeks later, the adult firefly will emerge to start searching
for a mate.
Courtship Diversity
Fireflies have evolved remarkably diverse ways to find and attract their mates. For convenience, these insects can be divided
into three groups based on these different courtship behaviors.
In the first group, the daytime dark fireflies, adults fly during the

daytime and they don’t light up – instead, they rely on chemical
cues to find mates. Daytime dark fireflies are found coast to coast
across North America, and include two species commonly seen
in New Hampshire. Adults of the winter firefly, Ellychnia corrusca,
overwinter on tree trunks and can be seen flying in wooded areas
beginning in mid-April. Lucidota atra is another day-flyer, and can
be seen slowly zig-zagging over the ground in early summer. In
ancestral fireflies, adults most likely also lacked lights and so
probably relied on chemical cues for mate-finding.
Best known, and possibly most beloved, are the
charismatic lightningbug fireflies. Co-opting that
ancient larval bioluminescence, these fireflies
learned how to precisely regulate their bright
lights to carry on elaborate courtship conversations with prospective mates. There are three
major genera of lightningbugs in North America,
all of which occur in New Hampshire: Photinus,
Photuris, and Pyractomena.
Among our North American lightningbugs, one
subset of Photuris fireflies has evolved a most
peculiar lifestyle. Most fireflies eat little or nothing once they become adults, devoting themselves solely to reproduction. Yet females of
certain Photuris species have fashioned their
bright lights into deceitful lures, using aggressive mimicry to target the males of other firefly
species. These so-called femmes fatales are
able to mimic the flash patterns normally given
by females of their target prey, allowing them to
lure in unsuspecting males. Predatory Photuris also obtain prey
by attacking flying males and by stealing wrapped fireflies out of
spider webs. By consuming other fireflies, Photuris females gain
toxins to protect themselves and their eggs.
The last group is the glow-worm fireflies. (The bioluminescent
larvae of some fungus gnats also happen to be called glowworms, but they aren’t the same thing at all.) These wingless
females give off long-lasting glows to attract the flying males.
Worldwide, nearly one-quarter of all lampyrid species are glowworms. The best-known glow-worms in the United States are the
California pink glow-worm Microphotus angustus, and the blue
ghost Phausis reticulata.
Conserving Fireflies
Fortunately, we have plenty of places in North America where
fireflies still thrive. Yet anecdotal reports of declining populations
abound. As we work to document and protect vulnerable species,
the main threats to fireflies have already been identified. The top
three culprits are habitat degradation and loss, light pollution, and
overuse of pesticides.
Many fireflies are habitat specialists, and almost all need to complete their life cycle in moist environments, including forests,
fields, and wetlands. Throughout North America, increasing
(Continued on page 4)
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Books We’re Reading at the Bog

Gino Infascelli

Forest and Crag, 30th Anniversary Edition

“There is something infinitely healing in the repeated refrains of nature the assurance that dawn comes after night, and spring after winter.”
- Rachel Carson

This spring has been an unsettling time for all of us as we navigate a new way of being during this COVID-19 pandemic. It appears there has been a significant increase in visitors to the Bog
this spring, probably as a result of the recent need for home
schooling and the need to be in nature.
As I have worked and walked, I have witnessed individuals and
families enjoying the respite and rejuvenation the Bog provides
each of us while “physically distancing” as these times ask of us.
There is a sense of community that keeps us together and cognizant of others as in recognizing the need to still be six feet apart.
Now elbows are aimed toward one another in a respectful gesture that has become as common as a hand wave when we pass
each other on the trail.
Gratefully, Mother Nature cycles into spring with the budding and
blooming of flowers, shrubs, and trees. Migrating birds, as well as
our year-round residents, comfort me with their calls and songs.
Recently, powder blue skies have changed into brilliant starry
nights that I usually associate with late August when cooler temperatures arrive again after some of the summer humidity dissipates. This may extend way beyond our region because of the
reduction of air and auto travel.
As Memorial Day passes with thoughts of our heroes, we add to
the list other essential workers who are now part of the front lines
keeping us safe. Thank you for your support and for using our
properties as part of your educational and recreational experiences. Stay safe and continue to be considerate of others.
Gino Infascelli, Board President and member of the Pemi-Baker Land Trust Committee, brings a love of the land as he fights the good fight against invasive species.

A review submitted by Mark Runquist

Recently reissued 30 years after its original publication, Forest
and Crag, an 886-page tome, chronicles the history of 300 years
of hiking in the northeastern United States. The authors, Laura
and Guy Waterman, wrote this book with a long, historical view in
mind. Its content is arranged into five sections and themes, starting with “Mountains as daunting terrible – Before 1930” and concluding with “Mountains as places for recreation – 1950-.” I’d
been snacking on this book since last fall, but the late winter/
early spring stay-at-home time gave me a chance to finish it.
Geographically, the exploration spans the major ranges of New
England, including—but not limited to—the White Mountains in
NH and Maine, Mt. Katahdin in Maine, the Green Mountains in
Vermont, and the Catskills and Adirondacks in New York.
Along the way, readers are introduced to many of the characters
responsible for first ascents, trail building and maintenance, forming and maintaining hiking organizations and clubs, and the
changing characteristics of those tramping, bushwhacking, and
hiking these mountains. For example, one interesting contrast is
in perspectives on trail building in the Presidential Range. J.
Rayner Edmands believed a trail should be a pleasant stroll, well
graded and never too steep. The Edmands path on Mt. Eisenhower is a prime example, as is the Gulfside trail. Contrast that to
the trails of Warren Hart, steep and to the summit: trails that reflect the ruggedness of the wilderness itself.
As a casual reader, rather than a researcher or historian, my only
criticism of the book is the exhaustive detail, such as enumerating many “minor” individuals who were part of a particular hiking
club or trail-building adventure. Likewise, the wide geographical
scope of the book and differing development timeframes (for
example the relatively early exploration and trail-building in the
White Mountains versus the later start in the Adirondacks) require a reader with an interest beyond any particular mountain
range. Nevertheless, the Watermans have provided us an incredible resource of stories of the enduring Northeastern peaks, and
they offer us insights into the human history of hiking, trail blazing
and adventure in this place we call home. We are better for understanding the push and pull of previous generations that have
loved and explored the Northeastern mountains.
This is Mark Runquist’s second book review for the newsletter. Mark also serves
the Bog as Chair of the Communications Committee.

Feel inspired to support Quincy Bog?
Head on over to www.quincybog.org
where you can now donate online!

A new, elevated section of the trail is visible in the background of this photograph.
Remnants of the old trail, seen in the foreground, are currently being removed.

Trail Update
Over the winter, frames for boardwalk sections were prefabricated near the Nature Center. The frames, decking, and hardware
were skidded across the ice and stockpiled for use this spring, to
rebuild 500 linear feet of the trail. The longest crossing uses 4 in.
x 4 in. posts to elevate the trail and reduce the amount of material sitting on the soil across the wetlands. Visitors will be pleased
with the stability and quality of the new trail construction. Moving
forward there are many sections of the trail and boardwalk that
still need to be replaced or repaired by the end of the year.

Revised Trail Guide and New Tree Checklist
Marguerite Crowell & Betty Jo Taffe
Non-profit organizations like ours work hard to stay current in
order to best serve the community and provide important information. As a result, we have recently revised our Trail Guide to
include more photos, a bioinventory, and an index of key features
of the Bog. The Guide also includes an updated GIS map of the
Bog created by a board member and her young daughter as
a home school service project. In addition, we acknowledge the
grantors who have funded our trail improvements. Our partnerships are important to us and our sustainability! We are also happy to announce that we have a new illustrated Tree Checklist to
help visitors identify and locate examples of the 25 species found
at the Bog, supplementing information in the revised Trail Guide.
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Junior Naturalist Corner
Marguerite Crowell

These awesome insects are beetles, and more
than 2,000 different species exist in the
world—they are found on every continent except for Antarctica! Unfortunately, their numbers are decreasing. Here are the main reasons why:

Fireflies

Cool Fact—“Dark” fireflies don’t flash— they use
airborne odors, chemicals like pheromones, to communicate with each other.

Top threat: Habitat loss
Researchers found that as cities increase in
size, the amount of natural area or habitat for
fireflies becomes much smaller.
Cool Fact—Adults may live only a couple of weeks,
and most do not eat during this time—they just
mate, lay eggs, and die. Fireflies flash to communicate. It’s their love language!
Second leading threat: Skyglow
Light pollution makes the night environment too

bright. It makes it difficult for fireflies to see
each other’s lantern signals (the light on their
abdomen).

Third leading threat: Pesticides
Fireflies spend most of their life (about two
years) on or underground as larvae, eating
slugs, snails, and earthworms. There, they may
be exposed to chemicals called pesticides.

If you love fireflies, here’s a
great book with cool photos
and stories!

Cool Fact—Some of the fireflies you see in your
backyard this summer were born two years ago, in
2018. They will be the parents of fireflies that you
will not see flashing until 2022!

Marguerite Crowell is an enthusiastic contributor to the Junior Naturalist program and youth education; look for more of her creativity in the new Quincy Bog trail guide.

Land Trusts 101
Widge Kent

Consider this narrative: say a family has lived in the Pemi-Baker
region for generations. The family homestead consists of an
1800’s farmhouse, a barn, and some outbuildings on 70+ acres
of old meadow and forest. At one time the property was farmed
and the forest managed for timber. There was a sugaring operation in the late winter. The current descendants raised their children on the property, but to their disappointment, none of the
heirs are interested in retaining ownership. As the agricultural
use of the property waned, the family has been generous in
allowing their friends and neighbors use of the land. They allow
public access to walkers and a snow machine club on the old
logging road. Since some of their acreage abuts the White
Mountain National Forest, they allow hunting.
Despite the fact that the family heirs now live across the country,
they love the land where they were raised. They have fond
memories of building hideaways in the woods, playing in the
stream that runs through the property, and boiling maple syrup
each spring. The family has talked extensively about the future
of the homestead, and they can’t abide the thought of the property being subdivided and developed.
A conservation easement held by a local land trust is an easy
solution for the future care of the property that the family envisions. The easement would protect the property in perpetuity.
Future owners could enjoy use of the property but would be held
to the conditions of the easement. The land trust and the landowners would negotiate an easement document to delineate
future allowable uses on the property. The area around the
buildings or other portions of the land, for instance, might be
“reserved” (not included in the easement). A decision might be
made to continue allowing public access for snow machines,
walkers, and hunters. Would the easement allow management
of the timber for current and future owners? In that case a timber management plan could be added to the easement.

In order to protect their property in this
manner, there are costs to the owners.
They probably would want to seek legal
assistance to review the easement documents. In addition, an up-to-date land
survey would be needed, and, possibly,
inspection for hazardous waste or other
hazard-causing conditions, and a timber
management plan. If any physical problems exist on the land, like a large number of abandoned car or truck tires, the waste may have to be
removed before a land trust would accept an easement.
At the time the easement is finalized and signed, the owners
would be responsible for a one-time fee into the land trust’s stewardship fund. This fee would fund monitoring that the land trust
would be obligated to conduct each year, in perpetuity. Although
the family would incur some expenses, they would also be eligible for tax savings benefits.
The responsibility of the land trust begins with evaluating the
conservation value of the property. The acreage would be studied and rated for features (such as water frontage, wildlife or
plant diversity, endangered plants, watersheds, scenic vistas,
historical structures, absence of hazardous waste, etc.) before an
easement would be accepted on the property. Once the terms of
the easement are negotiated and the legal work is completed, the
land trust’s primary responsibility would be to ensure that the
conditions of the easement are upheld. The trust would work with
current and future owners to maintain the wishes of the family.
Most land trusts, the Pemi-Baker Land Trust (PBLT) included,
are members of a national organization, The Land Trust Alliance.
Membership in the Alliance demands best practices to guide the
performance of land trusts. Land trusts have an ongoing duty to
protect or enforce an easement. Occasionally it becomes necessary to use the legal system to protect an easement and most
land trusts, including PBLT, carry insurance to fund such a defense.
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urban and suburban development has encroached on areas that
once supported robust firefly populations. Many documented
populations have been vanquished by new housing developments, roads, and shopping malls. Because of their poor dispersal ability, fireflies are unlikely to relocate once their habitat has
been degraded or destroyed.
Light pollution presents a unique threat to those fireflies that rely
on bioluminescent courtship signals. Studies have shown that
bright lights at night can disrupt the courtship rituals of many
lightningbugs and glow-worms, diminishing their reproductive
success by preventing them from finding mates.
Pesticides also pose perils for fireflies, especially for the larvae
which spend such a long time developing underground. Broadspectrum insecticides, including neonicotinoids and organophosphates like malathion and diazinon, are used to kill pests but also
harm beneficial insects like bees, butterflies, and beetles. Pesticides can also indirectly impact fireflies by killing or increasing
the toxicity of their larval prey, including snails and earthworms.
What can we do to help protect fireflies? Acting globally, we can
work together to advocate for their conservation and to protect
the wild places where fireflies still thrive. Acting locally, you can
help by creating a firefly sanctuary in your own backyard. Let
your lawn grow longer or plant a meadow to hold more moisture,
and leave some leaf litter and woody debris to help attract firefly
adults and larvae. Minimize your outdoor lighting, choosing lowintensity, firefly-friendly fixtures. Try turning off your outdoor lights
during firefly season, or put lights on timers. You can also protect

fireflies and other beneficial insects by avoiding the use of broadspectrum insecticides on your lawn or garden. Let your friends
and neighbors know, too!
Remember, you don’t need to travel to remote wilderness to
enjoy these wondrous creatures. This summer, do yourself a
favor – step out into the night, and get recharged by some natural magic!
Sara Lewis teaches at Tufts University and is the author of Silent Sparks: The
Wondrous World of Fireflies (Princeton, 2016). She works with Fireflyers International Network and the IUCN Firefly Specialist Group to conserve fireflies for future
generations to enjoy.
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The PBLT is a part of the umbrella organization that manages
the Quincy Bog Natural Area. The PBLT has set the watersheds
of the Baker and upper Pemigewasset Rivers as its catchment
area. The Trust is most interested in riparian properties (those
with river and stream frontage) and those that abut other protected properties such as the National Forest. Connected and protected properties provide wildlife corridors for animals with large
home ranges and a refuge for migrating birds, other animals, and
rare plants and trees. If you would like to learn more about the
easements that are held by PBLT, please access our website by
searching for “Pemi Baker Land Trust.” If you have an interest in
protecting property in your ownership, you may contact the PBLT
via the website.
Widge Kent serves as Chair of the Land Transaction Committee for the PemiBaker Land Trust.

