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Tracey Peake (00:01):
Hello and welcome to NC State's Audio Abstract. I'm your host Tracey Peake. It's summer, and one of the things I associate the most with this time of year is the appearance every evening of fireflies or lightning bugs if you're from around here. So we're speaking today with Clyde Sorensen, Alumni Association distinguished undergraduate professor of entomology about all things firefly or lightning bug. Welcome, Clyde.
Clyde Sorenson (00:29):
I'm glad to be here.
Tracey Peake (00:30):
I'm glad you're here. So first of all, let's set the record straight about fireflies. What are they, because they're not flies. They're called fireflies, but they're not flies.
Clyde Sorenson (00:41):
No, they're not. Fireflies aren't flies and lightning bugs aren't bugs. They're actually beetles, and they are a little bit different from most other beetles in that most of them have fairly soft front wings. The front wings on beetles we call elytra, but they're true beetles and they have the same kinds of complete metamorphic life cycles that other beetles have.
Tracey Peake (01:09):
Okay. And along those same lines, what are we talking about with the life cycle of lightning bug or firefly?
Clyde Sorenson (01:15):
So fireflies start off as eggs. Those eggs, depending on the species, the group that you're looking at, those eggs take maybe a couple of weeks to a couple of months to hatch. I think it's probably more towards a couple of weeks end of the spectrum. And what hatches out of that egg is a larva that looks nothing like an adult beetle. So in fact, most firefly larvae look like little miniature, maybe alligators. And they're really vigorous predators on other animals that live in the soil and leaf litter habitats that the firefly larvae live in.
Tracey Peake (02:03):
So are they on top of the ground or do they burrow?
Clyde Sorenson (02:06):
It depends on the species. Some species we think spend most of their larval lifespan in the soil. Many live at that interface between the leaf litter and the soil surface. But virtually all of them are really aggressive predators on other little animals. In fact, many of them specialize in things like slugs and snails and earthworms. And they have hollow venomous mandibles. So when they find a prey item, they grab it with their mandibles and they basically poison it. And then they may take a long time to eat an individual animal. And so you may have a very small firefly larvae eating a pretty sizable snail or something like that.
Tracey Peake (03:00):
Yeah. How big are they?
Clyde Sorenson (03:02):
Well, so the biggest species, the larvae around here... But bear in mind there are lots of species all around the world, but in North Carolina, our largest species as adults aren't quite an inch long. And the larvae will get about a little over an inch long. So they're not huge, but they are kind of aggressive little rascals. And so they spend most of their lifespan as a predaceous larva, depending on the species in the soil or under the leaf litter or prowling through the vegetation. And then they go into another stage called the pupal stage where everything that used to be larva kind of turns to soup and reorganizes itself as an adult beetle. And in most of the species, the pupal stage will last two, three, four weeks, and then the adults emerge. And in the vast majority of species, the adult's sole mission in life is to disperse and to mate. And so many of them don't feed at all as adults. They may drink dew and things like that, but many of them don't even have functional mouth parts as adults,
Tracey Peake (04:28):
Really?
Clyde Sorenson (04:28):
And there are some really cool exceptions. So if you want to put it into perspective, fireflies actually are a little predaceous beasts that spend a very short part of their life as adults looking for love.
Tracey Peake (04:46):
Okay. And they're so pretty when they're doing it too. But I guess you don't want to run into one of your slug when they're in the larval stage,
Clyde Sorenson (04:54):
Yeah, the larvae are really cool little critters. And for many of the species, we still don't have real good fixes on exactly what their whole life cycle is really like.
Tracey Peake (05:05):
So if you're just out in your backyard scuffing around through the leaf litter, would you be able to recognize one of these larvae? What do they kind of look like? I know we're on a podcast but what do they look like?
Clyde Sorenson (05:14):
Yeah. So most of them are kind of dorsal ventrally flattened. Most of them are kind of elongate, so they're more long than they are wide. And many of them have processes along their abdominal segments that kind of extend the sides of their abdomen. And then they have relatively small heads with really prominent little sharp mandibles. And one of the other cool things about them is in most species of fireflies the eggs glow, the larvae glow and the pupae glow,
Tracey Peake (05:55):
Everything glows.
Clyde Sorenson (05:56):
Yeah. So that actually gets kind of to the origin of light production in fireflies, we think it actually evolved. In fact, one of my colleagues here at the university, Gareth Powell, was an author of one of the papers that documented this. We think that the light production systems actually evolved initially in larval fireflies as aposematic warnings to predators that they're nasty to eat.
Tracey Peake (06:32):
Oh, okay.
Clyde Sorenson (06:33):
And then about many millions of years later, that system was co-opted by the adults for sexual communication.
Tracey Peake (06:44):
For signaling like, hey, I'm here. Come date me. So all right. Again, if you're out in your, let's just say you're out in the yard, do they lay the eggs back down in the leaf litter again once they have mated?
Clyde Sorenson (07:02):
So different species have different habitat requirements. And most of them are more associated with woodland habitats. There are some grassland species, there are some species that are associated with wetlands. And so most of the time, once those females mate and some species they may mate multiple times, once they mate they produce one batch of eggs. And they often do that in a cell in the earth. So they'll burrow down into the earth or they'll be right under the leaf litter and they'll lay one batch of eggs and then they die. And then those eggs hatch sometime later. So finding the eggs can be pretty challenging. If you've got a really heavy population of fireflies in your property though, you might not have as much difficulty finding larvae. And I've found larvae under logs and under rocks and places like that in the past. If you go up where the synchronous fireflies are really thick at night, you can see firefly larvae crawling around-
Tracey Peake (08:16):
Oh wow.
Clyde Sorenson (08:17):
Abundantly, yeah.
Tracey Peake (08:18):
Okay. So are they just pale in color? If you saw them during the day-
Clyde Sorenson (08:23):
So most of the larvae are actually going to be... It depends on the species. Some of them are going to be pale, but many of them are pigmented. And during the day they would look maybe kind of reddish or brownish or tan. You wouldn't notice any glowing in the daytime, of course, because the light's not bright enough to compete with sunlight.
Tracey Peake (08:54):
Would they nibble on a person? Okay-
Clyde Sorenson (09:00):
No, they're not going to bother you.
Tracey Peake (09:00):
I was just wondering because the little venom pinchers, that seems like that would sting.
Clyde Sorenson (09:03):
No, I've held hundreds of them in my hand and they just kind of wander around looking for a way out.
Tracey Peake (09:09):
This is not an earthworm.
Clyde Sorenson (09:10):
They're completely harmless, yeah.
Tracey Peake (09:14):
Okay. And then when they're in the pupal stage, do they try to go up on a tree to pupate or they just hang out in the dirt and then they fly?
Clyde Sorenson (09:20):
Most of them pupate in a soil cell. So they pupate in a protected little cavity that they construct because most pupal insects, they're pretty defenseless. Apart from the fact that many of them are chemically protected, they really don't have any other mechanisms for discouraging a predator apart from maybe making a bad taste in their mouth.
Tracey Peake (09:50):
Yeah. And by the time the predators figured out it tastes bad, it's kind of too late for you.
Clyde Sorenson (09:54):
Yeah, the predators learn but you're probably-
Tracey Peake (09:56):
You're done, your neighbor's okay.
Clyde Sorenson (10:00):
Sacrificed yourself for the species sake.
Tracey Peake (10:01):
Oh gosh, okay. And then is it true that different species of fireflies have different patterns to their light when they're flying around in their final stage?
Clyde Sorenson (10:11):
So that's absolutely true. So in North Carolina we have somewhere between 30 and 40 species of fireflies that we know of, and probably some unidentified species. In fact, we have at least one for sure that we're working on trying to figure out exactly who it is. But in North Carolina we have 30 to 40 species in about seven or eight different genera. And one important thing to know is that about a quarter or more of firefly species don't have lights as adults. They're day active. And the cool thing about that is it appears most of those, what we call dark fireflies that fly during the daytime and use pheromones instead of light to communicate evolved from ancestors that had lights, but they reverted to a diurnal activity to avoid nighttime predators like bats. But anyway, that's a different story.
Tracey Peake (11:20):
That's wild though. Do they look like normal fireflies? They just don't light up.
Clyde Sorenson (11:26):
Well, they look sort of like normal fireflies. Of course they're different genera, so they do look quite different in some respects from the ones that you're familiar with at night. But to get back to the lighted firefly species, in North Carolina we have four genera that are really prominent in terms of having species that use light communication. And those genera are photinus, that's probably the most familiar to most people. The most common firefly in North Carolina, at least in suburban kind of habitats is a photinus. We call it the Big Dipper. And this is the one that starts flying at dusk and makes the kind of J-stroke light. And so there's photinus, there's photuris, and some of those have some really interesting behaviors we can get into if you want to a little bit. And then there's pyractomena, which are some of the earliest species to fly in the spring.
(12:37):
In fact, one of those species is done already. It started flying in March and it's pretty much done now. And then there's another genus called faustus, which are really cool, little teeny tiny guys that we call ghost fireflies. And we can talk about them more a bit later.
Tracey Peake (12:57):
Yeah, tell me about the little ghost fireflies.
Clyde Sorenson (12:58):
Yeah, so ghost fireflies are different in that the species in that genus that use lights, the females in all the species in that genus, the females are larva form. So they look like a larva. They have no wings, they can't disperse any further than they can crawl. And the females all have lights, little tiny light organs in their abdomens. But only a couple of the species have males that have lights. And the cool thing about the ghost fireflies is that they don't flash, they just fly around with their light on. And so you see the most familiar of these is the blue ghost, Phausis reticulata, which we see up in the mountains. And in a really heavy population of them, there may be hundreds of these little blue trails going through the forest about two feet off the ground.
Tracey Peake (13:52):
Oh, that's cool.
Clyde Sorenson (13:52):
Really magical. Really it's just a spectacular thing to see.
Tracey Peake (13:56):
That is really cool.
Clyde Sorenson (13:57):
But in most of the other fireflies that use light for communication, of course in this part of the world, the way it works is the males engage in the risky behavior of flying around and advertising themselves. And the females sit in relative safety somewhere in the vegetation, depending on a species could be on the ground or could be high up in a treetop. And so the males are flying around advertising their species specific signal to females which are watching. And if a female sees a male make her species signal just right, she'll flash back at him her species specific female signal. And then if the male sees it, and most males have massive eyes so they don't miss that, if the male sees that, he'll flash back at the right interval with the right signal and approach her until he gets close enough to land wherever she is. And then he'll run over and they'll shake hands, and if everything's cool they'll mate. And then in many fireflies, they stay coupled for hours.
Tracey Peake (15:15):
Oh wow.
Clyde Sorenson (15:16):
Sometimes 12 hours.
Tracey Peake (15:18):
Good grief.
Clyde Sorenson (15:19):
And the reason they do that is because in those species, the males are provisioning the female with what's called a nuptial gift, which is actually a big slug of toxins that she can use to protect herself and her eggs.
Tracey Peake (15:33):
Okay, here's a whole bunch of poison for you.
Clyde Sorenson (15:36):
So yes, they're really cool.
Tracey Peake (15:40):
They are really cool.
Clyde Sorenson (15:41):
They're really cool and they're really charismatic. And if you go to the trouble, you can learn to identify fireflies by recognizing their flash signals.
Tracey Peake (15:53):
So yeah, that's kind of another question that I wanted to clarify a little bit. So these different species around, okay, let's just say central North Carolina, because that's where we are right now, several species would be all together in your backyard?/
Clyde Sorenson (16:08):
So right now I have at least three, possibly four different species in my backyard signaling right now.
Tracey Peake (16:14):
Okay.
Clyde Sorenson (16:14):
Now each one of those species has a preferred part of the night where it wants to display. They have specific habitats that they want to exploit, and they have their species specific signals. So in my backyard right now at dusk, before it actually gets dark, Photinus pylaris, the big dipper is out running around in the yard because they like open areas, making its little J-stroke signal every four seconds or so. But when it gets full dark, I've got another species of photinus that's just now starting to become active. And its signal is a double flash followed by about four seconds of darkness and then a double flash. And it likes to be right on the edge of the woods. And then about that same time, I've got a photuris species that's fairly high up in the trees making a little comet-like display. So basically they turn their light on and fly about four or five feet and it crescendos. So it starts off dim and then it blows up and then it goes off.
(17:33):
And so right now I've got at least three and possibly, I think there's another photuris out there that's signaling as well. photuris can get aggravating because some species have multiple flash patterns. We can talk about that in a minute. But right now in my backyard, I've got at least three different species calling. And that's going to increase over the next couple of weeks because we're actually getting into the meat of the firefly season, if you will. The most species are most active in late May, June and into July. And so now is the time if you're interested in learning about fireflies to start spending a little bit of time in the dark.
Tracey Peake (18:18):
Yeah, I'll have to do that because I just noticed on my walks I've seen a few flashing. There's a couple of places where it's wooded and you can see them kind of boop, boop down in the woods. And then not so many in my backyard, which was what I was going to ask you about. I feel like, and this is completely anecdotal, so anecdote is not data, but I don't feel like I see as many now as I used to when I was a kid. Is there anything to this?
Clyde Sorenson (18:51):
There are a number of issues that compromise the ability of these really cool little animals to succeed that we do. And one of the most important things that we do is we put a lot of extraneous light into the environment at night. And that is something that's been documented to have been increasing over the last couple of decades. So we're talking about animals that require dark so that they can sexually communicate, if it's not dark that messes them up. And on top of that, many of these things are just as confused by artificial lights as moths are. And so if I leave my back porch light on, I'll have several in the evening, they'll have several big dippers hanging around my porch light. Well, if they're hanging around my porch light, they're not off looking for mates. So extraneous nighttime illumination is bad. Artificial light is bad for fireflies. Another thing that we do that can... Especially in suburban habitats, where the big dipper is probably the most common firefly, if you're having your yard sprayed for mosquitoes, insecticides depending on which insecticide it is can have pretty negative impacts on fireflies as well.
(20:26):
Especially on the adults that are out and exposed if you're doing like an area spray. So insecticides can be another issue. Habitat fragmentation is another issue. And if you've got an environment that was really dark years ago because there was a big woodlot behind your house, and now there's another neighborhood back there, there's all that habitat's lost, at least for the species that require woodland habitat. Now, the big dipper I keep mentioning, Photinus pyralis, it's almost like the starling of the firefly world. It can succeed almost any place. And as long as you're not doing some of those kind of really profound kinds of things, you'll probably have them. Insecticides are bad for them, but they're dusk flyers. So they don't really care about extra light. They're already flying when it's not dark yet anyway. But those species that require dark, dark are definitely going to be compromised by extraneous light.
Tracey Peake (22:00):
But are there things that you can do to sort of actively encourage. Let's say you've got flower beds or something like that, is there a particular kind of mulch or substrate that they like that you can put down?
Clyde Sorenson (22:12):
So one thing that you can do is not disturb the mulch that's already there. So if you have woodland patches, leave the leaves. And for that matter, the more area you can devote to being covered by that natural mulch, the better. So if in your yard you've got a landscaped bed in your front yard that's got several trees coming up in it, instead of taking a blower and blowing the leaves out of that and then bagging them up and putting them on the curb for somebody else to deal with, leave them there because that's habitat not only for fireflies, but for a whole host of other little critters that kind of help make this world keep spinning. So as far as generating habitat, that's a little bit more challenging if you don't already have the habitat. It takes a long time, for instance, to grow a woodlot that's going to be appealing to some of the woodland species.
(23:26):
But if you already have that woodlot trying to maintain it, keep it undisturbed, keep the invasive plants out of it, all of that can be helpful. 
Clyde Sorenson (26:02):
I think the biggest thing that you can do for your own property would be one, try and maintain leaf litter cover. Two, try and reduce extraneous light, and then three, limit the use of insecticides as much as you possibly can. Those would all be good things to do for your own property.
Tracey Peake (27:45):
Well, and I could sit here and talk about fireflies all day because this is a lot of fun. And having spoken with you, this may be a harder question for you to answer than I thought it would be originally. But this is the question that I ask everyone at the end, which is, what is the coolest thing that you know about fireflies? You know, so many cool things. What is your favorite firefly fact?
Clyde Sorenson (28:10):
Well, one really cool firefly story involves some of the photuris species I was talking about earlier. And a lot of photuris, they tend to be some of our largest fireflies and they tend to have really long legs. And they've got this really, some species not all of them, but some of the species in that genus, the females when they're virgins, haven't mated it yet, they behave themselves. They sit in their appropriate habitat looking for their males to make their appropriate signals. And they call in a male photuris and they mate and all's right with the world. On subsequent nights though, now that they've mated, those same females will maybe get into a slightly different habitat and look for males of photinus species to signal. And so they'll watch for that photinus and they'll mimic the female photinus signal and call that male photinus down to wherever they're sitting. And then that little male photinus thinks he's going to get lucky, and he runs over to where the photuris female is and she grabs him and eats him.
Tracey Peake (29:35):
Wow. Okay. It's hard out here for a lightning bug.
Clyde Sorenson (29:41):
We call those species, collectively we call them the femme fatale fireflies. And the reason they're doing this is just as cool. Photuris fireflies don't make the toxins that photinus fireflies make, that they use to give of that big nuptial gift to their females. And so the female photuris harvest males so they can gather those toxins to protect their own eggs. And so they're actually preying on those males to get protection for their offspring.
Tracey Peake (30:18):
That's amazing. There is so much happening in your backyard at night. I don't even know.
Clyde Sorenson (30:23):
I've seen it. I've got pictures that I've taken at my back porch light of a female photuris eating a male photinus right there for the whole world to see.
Tracey Peake (30:38):
They're not going to firefly jail.
Clyde Sorenson (30:40):
There's so many other cool things like that. And we didn't even get a chance to talk about synchronous fireflies, which 30 years ago we thought were restricted to Southeast Asia. Well, North Carolina has at least two synchronous species of fireflies, one that's really well known up in the mountains, and one that is becoming more known in the coastal plain.
Tracey Peake (31:05):
And what do we mean by synchronous?
Clyde Sorenson (31:07):
The males flash together and they go dark together and they flash together. And so this is really well known up at Elkmont in Great Smoky, but it's also a phenomenon that goes all the way up into Pennsylvania and down into Georgia in the mountains. In North Carolina you can also see them displaying in large numbers at Grandfather Mountain. And there's several other places I know about in the mountains, but I don't tend to advertise them because we don't want them to be overrun without somebody there to help make sure the fireflies are considered right. So the synchronous firefly up in the mountains is called the Photinus carolinus. It's the Carolina Firefly. And then we have another species in the coastal plain which I have in my backyard, but which probably reaches the peak of its display at Congaree National Park down in South Carolina.
(32:07):
And that's a species of Photuris frontalis. And in that species, the males flash about every second. And if they can see each other, they flash in perfect unison. And so you might in Congaree see thousands of fireflies flashing in perfect unison because they're looking at the ones that are closest to them. It's almost like a wave.
Tracey Peake (32:32):
Oh, that's really cool. What's the reason for that though? Does it make it easier for the females to find them?
Clyde Sorenson (32:39):
So we think they synchronize so that they actually get a chance to look for females and the females can respond to males. When you've got thousands of fireflies dancing around at one time, if everybody was on their own schedule, nobody would be able to perceive the signals
Tracey Peake (32:55):
Just too much noise.
Clyde Sorenson (32:56):
It would be too much noise. So we think they synchronize just to expedite sexual communication, make it easier for the females to see the males and the males to see the females. But that's largely speculation.
Tracey Peake (33:12):
Right. And it's not like you can interview a firefly, "So why are you doing this?" Yeah, that is really cool. So are there any good online fun resources for folks?
Clyde Sorenson (33:24):
So actually, if you go, the Xerces Society has a very extensive, well, they actually have a citizen science project on fireflies. In particular, they're interested in gathering data on several species of fireflies nationally that are endangered in one way or another. Many firefly species are declining. We have a couple that are actually listed as official endangered or threatened species. And so if you go to the Xerces Society webpages, you can find their Firefly project online. In North Carolina we have a little citizen science project that I and a couple of colleagues down at the Museum of Natural Sciences downtown, Jerry Reynolds and Chris Goforth and I put together looking for data on an unidentified and undescribed species of ghost firefly that we have right here in the Piedmont that we didn't know we had six years ago, seven years ago. And so we call it the Carolina Ghost Hunt, and you can Google that. But unfortunately for us right now, the season as far as we know is over.
(34:48):
But this is an undescribed species, we don't know what else to expect. So there's no problem with people looking for them, and if they find them that would be brilliant. But there's also a really good field guide to fireflies by a lady named Lynn Faust, F-A-U-S-T, I think it's called Fireflies Lightning Bugs and Glow Worms. And she was instrumental in popularizing the synchronous firefly show up at Elkmont. And so it's a great resource and it's not that expensive and you can find it very easily on Amazon or whatever. But yeah, there are some resources. I would encourage folks to visit the Xerces.
Tracey Peake (35:41):
And that's Xerces, X-E-R-X-E-S?
Clyde Sorenson (35:46):
Exactly. X-E-R-C-E-S
Tracey Peake (35:49):
Oh, X-E-R-C-E-S. There we go.
Clyde Sorenson (35:52):
Yeah.
Tracey Peake (35:52):
All right.
Clyde Sorenson (35:52):
And yeah, their Firefly project is, I think, really important and it's an opportunity for folks to engage in Citizen Science and to contribute real data to real problems.
Tracey Peake (36:05):
Well, that's exciting. So now I want to go sit outside in my backyard and see if I can see femme fatale fireflies, and all the craziness going on out there.
Clyde Sorenson (36:13):
Yeah, firefly watching is an easy hobby.
Tracey Peake (36:18):
Well, thank you so much for being here today, Clyde, and talking to us a little bit about your wealth of knowledge of fireflies.
Clyde Sorenson (36:26):
Well, I enjoyed it a great deal.
Tracey Peake (36:28):
Well, thanks. So we've been speaking today with Clyde Sorensen, Alumni Association, distinguished undergraduate professor of entomology here at NC State. This has been Audio Abstract. I'm your host, Tracey Peake. Thank you so much for listening.
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