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A wondrous display of synchronous fireflies at Great Smoky Mountains National Park draws many visitors to the park 
each spring. However, the small viewing area and limited number of days over which this natural event takes place chal-
lenges the National Park Service to prevent associated resource impacts caused by cars parking along the margins of the 
park road (Impacts to soil; Impacts to vegetation) and potential impacts to firefly habitat and behavior (Impacts to wild-
life). Given the demand to see this natural event, there is also great potential for too many people at the event, diminishing 
the quality of the visitor experience (Crowding). The National Park Service has responded to these potential problems 
through two basic strategies: Limiting visitor use and Reducing the impact of use. For example, a required permit and associ-
ated lottery system have been initiated (Rationing/Allocation), visitors must ride a shuttle bus to the viewing area to reduce the 
impacts of parking (Rules/Regulations; Facility development/Site design/ Maintenance), visitors may not catch fireflies (Rules/
Regulations), and visitors have been asked to restrain their use of flashlights (Information/Education).

8 Let There Be Light in Great 
Smoky Mountains

Introduction

Great Smoky Mountains National Park offers one 
of the most unusual and interesting phenomena of 
nature—synchronous fireflies. Most people, espe-
cially children who have grown up in rural areas, 
have known the joy of fireflies or “lighting bugs” as 
they’re often called. Really beetles, they arise from 
the forest after dark to display their short, seem-
ingly random bursts of light. Relatively easy to 
catch, they’re often gathered in Mason jars to 
watch them more closely. There are many fireflies 
in Great Smoky Mountains National Park—at least 
19 species—but Photinus carolinus is the only one 
in which swarms of these fireflies flash in a striking 
synchronous pattern.

The production of light by living organisms is 
called “bioluminescence.” A number of species have 
this capacity, including selected fungi, fish, shrimp, 
jellyfish, plankton, glowworms, snails and spring-
tails. Bioluminescence is a chemical reaction that 
causes the release of light with little or no emission 
of heat. This unusual light is referred to as “cold” 
light; nearly 100% of the energy emitted is light, in 
contrast with an incandescent light bulb, which 
emits 90% heat and only 10% light. Maybe these 
beetles have a lot to teach us!

Entomologists believe that the light fireflies emit 
is part of their mating process. Males fly and emit 
light as a way to attract females on the ground; 

perhaps it’s the brightness or length of the light that 
favors the mating success of the males. But no one 
is quite sure about why (or how) Photinus carolinus 
emit their light in a synchronous pattern. Everyone 
agrees, however, that it is a wonder of nature. These 
fireflies don’t always flash in unison—they may 
flash in waves across hillsides and at other times 
flash randomly; synchrony occurs in short bursts 
that end with abrupt periods of darkness.

At Great Smoky Mountains National Park, these 
fireflies display this behavior for only about two 
weeks in late May to mid-June (Fig. 8.1). The larg-
est populations and most exuberant displays are 
found near the park’s popular Elkmont Campground 
where the habitat is especially conducive to the 
needs of these fireflies. And that’s the problem—
many visitors travel to the park each spring to 
watch this marvel of nature, resulting in them con-
verging at a specific location in a concentrated 
period of time. Without proper management, there 
would be chaos in which the fireflies and their 
habitat might be damaged and there would be 
unacceptable levels of crowding, thereby diminish-
ing the quality of the visitor experience.

Great Smoky Mountains National Park

Great Smoky Mountains National Park was estab-
lished by Congress in 1934 and straddles the ridges of 
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the Appalachian Mountains between North Carolina 
and Tennessee. The park includes 16 mountains that 
are higher than 6000 feet. John D. Rockefeller, Jr., 
made a substantial contribution to help the federal 
government acquire land for the park. The park com-
prises more than half a million acres and is one of the 
largest protected areas in the eastern USA. Primarily 
because of its location near large centers of population, 
the park is perpetually the most visited in the nation.

The park is especially significant for its remarkable 
biological diversity. It includes more than 200 species 
of birds, over 100 species of trees, more than 1400 
species of flowering plants, 66 species of mammals 
including a thriving black bear population, 50 species 
of fish, 39 species of reptiles and 43 species of amphib-
ians. The park is 95% forested, including large areas 
of old-growth forests. This biodiversity is largely the 
result of a variety of elevations, abundant rainfall, high 
humidity, and the old-growth forests. Moreover, 
plants and animals common in the southern USA 
occupy the lowlands of the park, whereas species in 
the northeastern USA find an appropriate habitat at 

the park’s higher elevations. Scientists estimate that 
there may be an astounding 30,000–80,000 species in 
the park, most of them as yet uncatalogued.

The park also has a rich human history, begin-
ning with occupation by the Cherokee Indians. 
Cade’s Cove is an especially popular visitor attrac-
tion with a cluster of restored buildings—including 
log cabins, barns, a grain mill, and churches— 
representative of white settler communities in the 
18th and 19th centuries.

Today, the park is a great recreation attraction 
for many visitors. There are 850 miles of trails and 
unpaved roads for hiking, including 70 miles of the 
Appalachian Trail. A short trail leads to the summit 
of Clingman’s Dome, where there are spectacular 
views of the park and surrounding mountains.

Managing the Viewing of  
Synchronous Fireflies

As this phenomenon of synchronous fireflies has 
grown in popularity, the National Park Service has 

Fig. 8.1. The magical phenomenon of synchronous fireflies at Great Smoky Mountains National Park draws in an 
over-abundance of visitors each spring. (NPS Photo by Radium Schreiber.)
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developed a suite of management actions to protect 
firefly habitat and provide the opportunity for visi-
tors to experience this event in a way that is in 
keeping with the naturalness of the park whilst 
allowing a high-quality viewing experience. The 
agency has adopted two primary management 
strategies: limit the amount of use and reduce the 
impact of use.

Limiting the amount of use is based primarily on 
available parking at the nearby Sugarlands Visitor 
Center. Here, visitors must leave their cars and 
board a shuttle bus for transport to the viewing 
area; this is the only way to access the viewing area 
(Fig. 8.2). Visitors can receive parking permits 
through a lottery system managed on a government 
website (www.recreation.gov/) that handles most 
National Park Service reservations for campsites 
and other services. A lottery system is used because 
the demand for parking permits far exceeds capac-
ity, and a lottery helps ensure that all visitors have 
an equal chance of receiving a permit. Visitors 
should read the Firefly Event webpage at the web-
site noted above. The website is available each 

spring as soon as the National Park Service 
announces what they believe will be the eight peak 
viewing nights (the peak period of synchronous 
firefly activity varies a little each year, depending 
on the environmental conditions). A parking pass 
covers a maximum of six people per car, although 
a few parking passes are available for larger vehi-
cles with more passengers. There is a nominal fee 
for parking permits and riding on the shuttle bus. 
This permit, lottery and shuttle bus system elimi-
nates roadside parking at the viewing area and the 
damage this inevitably causes to soil and vegetation 
along the margins of the park road. It also 
addresses the visitor safety concerns associated 
with driving and parking large numbers of cars in 
close proximity to one another, especially after 
dark. And, of course, it also limits the number of 
visitors at the viewing area in a way that offers a 
high-quality viewing experience.

The National Park Service is also trying to reduce 
the impacts of use through an aggressive informa-
tion and education campaign and a set of rules and 
regulations. This information is presented on the 

Fig. 8.2. Visitors are required to ride a shuttle bus to see the synchronous firefly displays as a way to limit their impact. 
(Photo by NPS staff.)
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website where visitors can apply for the parking 
permit, and by rangers at the Visitor Center and the 
viewing site. To help protect the fireflies, visitors are 
not allowed to catch fireflies, and are required to 
stay on maintained trails at all times and to pack up 
and take away their trash. To enhance the quality of 
firefly viewing, the park has developed a “light show 
etiquette” that it asks visitors to abide by so fireflies 
are not disrupted and visitors’ night vision is not 
impaired. These behaviors include covering flash-
lights with red or blue cellophane, using flashlights 
only when walking to the viewing site, turning off 
flashlights after reaching the viewing site, and point-
ing flashlights down (at the ground) when walking.
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