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The Wondrous Dance 
of the Synchronous Fireflies  

Another Watoga wonder revealed. 
WRITTEN BY JOHN DEAN
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P itch blackness enveloped four people who 
had gathered in Watoga State Park on a 
warm, overcast June night in 2020 for a 
very specific reason. They stood near a 
mountain stream lined with wild ferns and 
rhododendrons. They couldn’t see each 

other, even though they were standing just feet apart.  
The group included Ken Springer, a volunteer with 

the Watoga State Park Foundation, Tiffany Beachy, a 
biologist with the U.S. Department of Agriculture and 
the West Virginia Division of Natural Resources, Sam 
Parker, with Droop Mountain Battlefield State Park, and 
Mary Dawson, with the Watoga Dark Sky Project. They 
didn’t have to wait long before the dazzling display began.

“It was jaw-dropping to view. We were oohing and 
awing so much, I don’t remember any intellectual 
discourse,” recalls Springer. “They lit up the woods like a 
Christmas tree.”

Beachy, an invited guest for her expertise on the 
synchronous firef lies, briefed the others on f light 
patterns, f lashes, and other intricacies of the wondrous 
insect. She had plenty of experience to draw from, since 
she’d provided these same services during an eight-year 
stint in the Great Smoky Mountains.

“I have the same feelings and emotions every time I 
see them. I felt elated, awed, humbled, and mystified,” 
she says. “The rhythmic f lashing seeps into you almost 
like music, yet all you hear is the trickling of a stream and 
rustling night noises.”

It’s been a year since that group gathered in the Watoga 
woods for its first glimpse of the park’s newly discovered 
colony, and the location in those woods remains a well-
kept secret for good reason. LY
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The Photinus Carolinus 
Phenomenon
Fireflies are neither f lies nor bugs. They are 
beetles—think of lady bugs or June bugs—with a 
protective wing case. They have a second set of wings 
beneath the wing case that unfurls and allows them 
to f ly so majestically. The synchronous variety—
Photinus carolinus and its specific, genetically 
programmed f lash pattern—was first described by 
John W. Green in 1956. Interestingly, one of the 
specimens used in this original description was 
collected from the mouth of Brush Creek in West 
Virginia by J.G. Needham. Species of synchronous 
firef lies—and non-synchronous ones, too—exist on 
all continents except Antarctica. Worldwide, more 
than 2,000 species have been identified.

“Males f lash a Morse code of love messages to the 
females, hoping for an answer,” says Lynn Frierson 
Faust, a world-renowned firef ly expert and the 
author of Fireflies, Glow-worms, and Lightning Bugs. 
“The f lashing is so the correct species of female 
will answer the f lashing of the correct species of 

Synchronous firefly larvae change by shedding outer layers 
periodically: grey and fuzzy on week one, smoothing out by week 
six, and colorful and wormlike by week 47.
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male. For each species, the male has a specific f lash 
pattern and the female answers with a different, but 
also species-specific, f lash answer and time. It’s all 
about sex.”

The insects undergo a four-stage metamorphosis, 
transforming from egg to larva to pupa to adult in 
one to two years. Firef lies in the eastern U.S. live 
one to three years, with 95 percent of their lives spent 
underground as larvae. As larvae, they “are voracious 
predators on other invertebrates, like worms and 
snails,” explains Mack Frantz, a DNR zoologist. “In 
general, firef lies tend to stay in one area year ’round, 
whether in leaf litter, underground, or wintering on 
the side of a tree depending on the species.” After 
appearing from the soil, adult firef lies, like most 
species, do not eat.

In the early 1990s, Faust proved to scientists that 
synchronous firef lies did in fact exist in the Western 
Hemisphere, specifically at Elkmont, Tennessee, a 
former logging town. Now, thousands f lock to the 
Great Smoky Mountains National Park each year 
to see this bioluminescent beetle’s show-stopping, 
virtuoso performance.

Last year, Frantz, with input from Faust, began a 
statewide citizen science initiative in West Virginia 
to gather information about firef ly sightings. They’ve 
found evidence of synchronous firef lies and many 
other types, too. Preliminary results from that survey LY
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and museum records suggest West Virginia may 
be home to 23 firef ly species and potentially 
many more.

Specifically, Frantz’s team is finding 
synchronous fireflies in moist, high-elevation 
forests near water sources, relatively undisturbed 
areas without thick underbrush.

“They fly horizontally about three to seven 
feet off the forest floor and flash rapidly with a 
yellow repeating flash train for three seconds—
four to eleven flashes—followed by six seconds of 
darkness, depending on temperature.” Faust says. 
The higher the density, the better the show. 

They inspire one another, and female presence 
matters. Males, who emerge as much as 10 days 
to two weeks prior to females, flash more times in 
a row when females are present; males try harder 
when the girls have emerged and are watching. 
Females, seldom seen and hidden in the leaf litter, 
answer midway through the male dark phase with 
one or more doublet, or two-beat, paler flashes,” 
says Faust. “The flashing is a courtship dialogue 
that is well-proven. During the synchrony of 
carolinus, it is believed the six seconds of dark 
allows the males to see the female answer during 
this time. We have determined that flashing is a 
communication dialogue or a love song in light 
between the males and females.”

A synchronous 
firefly male has 
two lanterns, a 
completely dark 
abdomen, and a 
narrowly rounded 
dark final segment, 
while the female 
has one dimpled 
half-moon-
shaped lantern 
on an otherwise 
completely dark 
abdomen. 
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There have been very few reports by entomologists 
and naturalists of the synchronous variety at Watoga 
or in the Mountain State up until now. In fact, the 
specimens that the group witnessed last summer 
are now the first state-recognized colony of this 
enchanting insect.

Watoga will soon join a select list of public areas 
in the U.S. where synchronous firef lies can be 
viewed, including the two most popular spots: Great 
Smoky Mountains National Park and the Allegheny 
National Forest in Pennsylvania.

“Firef lies draw people back into nature, help 
people understand the interconnectedness of it all, 
and bring joy and wonder,” Faust says.

 
Shhh! It is Still a Secret
The DNR’s main priority for 2021 is creating 
a conservation management plan to ensure the 
preservation of the synchronous firef lies’ habitat in 
West Virginia. Thus the need to keep their location 
confidential—for now.

“We will do a quantitative assessment to 
determine the overall size,” Frantz explains. 
“However, where we plan to offer wildlife viewing 
appears to be the largest known population at 
Watoga so far.”

At first, only small groups will be allowed to view 
the synchronous firef lies here, and the schedule is 
yet to be announced. All lighting instruments will 

have to have red filters built in, and any f lashlights will 
have to have red cellophane taped over them, because 
darkness is critical for firef lies.

“Fireflies just won’t flash if it’s not dark enough, 
which means no reproduction is occurring,” says Frantz. 
“Depending on elevation and phenology (think nature’s 
calendar), start looking for displays sometimes as early 
as May up until mid-July. But it is site-dependent, with 
only a few ‘peak’ display nights. Flashing usually starts 
about 45 minutes after sunset, and the best flashing lasts 
for about 90 minutes, with a lesser display continuing 
sometimes through midnight.” 

More Fireflies Than Anywhere Else?
Safeguarding synchronous firef lies is a priority for 
park management at Watoga and for DNR officials. 
Park Superintendent Jody Spencer says the measures 
that are put in place will be f lexible, but the main 
concern is protecting the park’s firef ly population. 
“We’ll learn and grow as we go,” he says. 

It is unclear how many firef ly fans will visit the 
state’s largest park in the future, although park 
officials do expect an increase in visitors.

“We have been disseminating our observations and 
ideas, as it is possible that the state may have more 
synchronous firef ly populations than any other state,” 
he says. “If we can prove that’s so, I’d love to see the 
synchronous firef ly become associated with wild and 
wonderful West Virginia.” w

Lynn Frierson 
Faust at a cabin in 
Elkmont, Tennessee, 
during a television 
shoot with Discovery 
Channel.
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