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Conservation Biologist

Firefly Atlas coordinator

Firefly 
Sanctuaries: 
conservation, 
learning, and 
engagement



Workshop Overview

ÅOverview of Xerces Society, Fireflies 101, & Firefly Conservation 
ÅFirefly sanctuaries
ÅCase studies
ÅA Firefly Sanctuary from scratch : Dwelly Farm Conservation Area
ÅCore action areas: Learn, Protect, Share

ÅDiscuss and dream : What would your firefly sanctuary look like?



Founded in 1971, the Xerces Society for 
Invertebrate Conservation is an international 

nonprofit organization that protects the natural 
world through the conservation of 

invertebrates and their habitats.

Named for the Xerces blue butterfly, last seen 
flying in 1943.

The Xerces Society for Invertebrate 
Conservation
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Photo: Carin Rhoden, Flickr (CC BY-NC-ND 2.0)

Xerces Society is a 501(c)(3) nonprofit and 
contributions are tax -deductible. 

xerces.org/join

The work we do depends on 
everyone. Make a difference 
for the invertebrates that 
you love by becoming a 
Xerces member today!  

Join the Movement

https://xerces.org/join


The Xerces Society:
Our Approach

Status assessments, 
surveys, management 
impacts

Workshops, 
publications, 
community science, 
and technical guidance

Advocate for policies 
that encourage 
invertebrate 
conservation

Habitat restoration, 
management 
actions

Scientific 
Research

Education & 
Outreach

Policy & 
Advocacy

Restoration & 
Applied 
Conservation



Program Areas

ÅSpecies Conservation
ÅPollinators & Agricultural 

Biodiversity
ÅPesticide Reduction
ÅCommunity Engagement
ÅConservation Policy

Photos (clockwise from top left): Richard Joyce/Xerces; Katie 
Lamke; Karin Jokela; Sarah Foltz Jordan 



Xerces Publications Library

Images: The Xerces Society, https://xerces.org/publications

https://xerces.org/publications


Fireflies 101



Fireflies are beetles!

Head shield 
(pronotum)

Modified front wings
Hind wings

Photos: Mike Quinn (left) and Terry Priest (right)



Fireflies are widespread 

Photos: Candace Fallon/Xerces Society

178 species in 
the US & Canada

Sharptown, MD

Everglades City, FLTucson, AZ

Bayfield, CO



Photinus hatchi by Candace Fallon

32 species in the US & Canada

Daytime dark

California pink glow -worm by Ken-ichi 
Ueda/Flickr.

28 species in the US & Canada

Glow -worms

Flashing firefly by Radim Schreiber, 
fireflyexperience.org

118 species in the US & Canada

Flashing fireflies

Not all fireflies flash!



Flash patterns: luminous love songs



The firefly life cycle

Life stages
ÅEggs: several weeks
ÅLarvae: up to 2 years
ÅPupae: weeks to months
ÅAdults: 2-4 weeks

Fireflies spend the 
majority of their lives (up 
to two years) as larvae!



Firefly larvae

Photos clockwise from top left: Robby Deans; Xerces Society/R. Joyce; Xerces Society/R. Joyce; rowanny ; Richard Hasegawa; 
Robin Gwen; James Bailey; Ted MacRae



Larvae and pupae also glow! 

Photos: Richard Joyce/Xerces Society; Anita Gould/iNaturalist CC BY -NC



Fireflies as predators 
(and scavengers)

ÅPhotos: Will Kuhn, iNaturalist; Gray Catanzaro, iNaturalist; Paul Marek, iNaturalist
Photos: Will Kuhn, iNaturalist CC BY-NC; Gray Catanzaro, iNaturalist CC BY-NC; Paul Marek, iNaturalist CC BY-NC



Fireflies as prey?

Photos: Amanda Bennett; Lily M (CC BY -NC, iNaturalist)



Are fireflies pollinators?

Big dipper firefly on milkweed Winter firefly on spicebushWinter firefly on aster

Photos: Thomas Schultz CC BY-NC; Bernie Paquette CC BY; Ansel Oommen CC BY -NC



Conservation status and 
threats



Mounting concern about fireflies



Å132 firefly species and 
subspecies assessed

ÅAt least 14% are threatened with 
extinction

ÅOver half are Data Deficient

ÅNearly a third of species in the 
US & Canada may be 
threatened based on these 
results

Are fireflies in 
trouble?



Fireflies face many threats

ÅHabitat degradation and loss

ÅLight pollution

ÅPesticide use

ÅClimate change (including 
drought and sea level rise)

Å Invasive plant and animal species

ÅPoorly managed firefly tourism can 
also negatively impact sensitive 
species and their habitats

Image: The Xerces Society



Firefly Species of Connecticut

12

5

2

Species by Red List 
Category

Least Concern
(12)

Data Deficient
(5)

Not evaluated
(2)

Å~19 species
Å15 flashing species
Å4 daytime dark 

species 



Firefly sanctuaries:
simple, but powerful é



A firefly sanctuary is a protected area that is managed 
specifically to safeguard native wild fireflies and their habitats. 

Criteria vary, but typically include actions such as using firefly -
friendly lighting, eliminating the use of pesticides, mowing 
minimally, and adopting sustainable tourism practices.

What is a firefly sanctuary?



Marvin, Massarella , & Friends Firefly Sanctuary
New Canaan Land Trust, CT

ÅFirst dedicated firefly 
sanctuary in the US (~2015)
Å6.5 acres
ÅSuburban setting
ÅHigh school student interns



Coler Firefly Sanctuary
Bentonville, AR

ÅOwned by Peel Compton 
Foundation
ÅPrimary use of property as a 

whole is mountain biking
ÅSanctuary initiated by 

Northwest Arksansas
Master Naturalists



Coler Firefly Sanctuary
Bentonville, AR

ÅCreative educational 
component
ÅFirefly surveys by Master 

Naturalists to identify the 
species found at the sanctuary

Firefly walk instructors at 
Coler Mountain Preserve 
Firefly Sanctuary in AR (Pam 
Morgan)



Starting from scratch with a land 
trust in Massachusetts

Emily Merlino ,
Director of Land Programs 



Dwelly Farm Conservation Area
Templeton, MA

Å68 acres
ÅFormer dairy farm
ÅMix of fields and forest
ÅHiking trails
ÅOngoing invasive plant 

management (glossy 
buck thorn)
ÅFocus on biodiversity



Share (wonder, knowledge, & inspiration to conserve)

Protect (reduce threats and manage habitat)

Learn (community science, research)

Three core action areas



Get to know your firefly species and their natural history, 
phenology and 

Learn



Learn: Collect and share firefly data

(www.fireflyatlas.org)



Map image from www.fireflyatlas.org

Firefly Atlas: Help us light up the map!

Firefly Atlas collects data 
on any firefly species that 
occurs across the US and 
Canada. While we have 
some focal areas 
highlighted on our 
website, we want data 
from every corner of the 
map!

http://www.fireflyatlas.org/


Firefly survey equipment

Insect net t

Camera

Thermometer

Red filtered headlamp

Data sheet

Clear petri dishes or 
sandwich bags



Learn: firefly surveys at Dwelly Farm



ÅRecord pattern details
ÅSingle, double, multi -pulse
ÅTime intervals between flashes
ÅAir temperature (the metronome that sets 

the tempo)

Learn: document flash patterns

Tip: Use a 
voice memo 
app to record 
flash patterns



Catch, photograph, release
ÅUse a petri dish or clear 

sandwich bag
ÅBack (dorsal) and belly 

(ventral)
ÅShow size in millimeters

Learn: photograph your fireflies



Dwelly Farm ôs fireflies: 
connecting flashes with 

faces é



Dusk double flashers 
Photinus jamesi



Dusk double flashers 
Photinus jamesi

Last segment is visible Dorsal view

~9-10 millimeters long

Head shield

scutellum
Lanterns
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