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Tracey Peake (00:00):
Hello, and welcome to NC State's Audio Abstract. I'm your host, Tracey Peake. Lampreys. They're weird looking water dwellers that have been around since dinosaurs roamed the Earth. By weird looking, I mean that they've even been described by our next guest as, "Tubes with a freaky circle of teeth." That's definitely enough to get me interested.
(00:21):
Today, we're talking lampreys with Lily Hughes, a research assistant professor at North Carolina State University, and the curator of ichthyology at the North Carolina Museum of Natural Sciences.
(00:32):
Welcome, Lily.
Lily Hughes (00:34):
Hi. Thanks for the invite.
Tracey Peake (00:35):
I'm so excited about lampreys, because they are so weird looking.
Lily Hughes (00:39):
It's true.
Tracey Peake (00:42):
What do we know about lamprey evolution? They've been around since dinosaurs roamed. How long do we think they've been around?
Lily Hughes (00:50):
They've actually been around quite a bit longer than dinosaurs.
Tracey Peake (00:54):
Wow.
Lily Hughes (00:56):
We don't know, we can't pinpoint the exact time that this lineage we call lampreys emerged. But they probably started evolving sometime after what we call the Cambrian explosion. The Cambrian was a time between 538, 485 million years ago, so quite a long time ago. Where a lot of ancestors of the animal phyla that we can recognize today started emerging, so this explosion of multicellular life.
(01:29):
We don't know when the first thing we'd recognize as a lamprey occurred, but we do know that the oldest lamprey fossil was found in the Devonian, which is a time called the Age of Fishes actually.
Tracey Peake (01:43):
Which is right up your alley.
Lily Hughes (01:44):
Right up my alley. Age of Fishes, it sounds like a great time. That was around 360 million years ago. It really does look like a lamprey. It's got this big circular oral disc that we'd recognize. But they probably evolved sometime before that. So between the Cambrian explosion and sometime in the Age of Fishes, this lineage we know as lampreys emerged.
Tracey Peake (02:48):
They've been around ... When you get back into the Devonian, and stuff like that, for the rest of us here in the world, it's just a really long time.
Lily Hughes (02:54):
Really ancient.
Tracey Peake (02:56):
Yes.
Lily Hughes (02:56):
Yeah, very ancient.
Tracey Peake (02:57):
Super ancient.
Lily Hughes (02:57):
Yeah.
Tracey Peake (03:00):
When did sharks evolve? Because sharks are the other thing that we think of as being a really ancient creature.
Lily Hughes (03:06):
Sure. Sharks ... To back up a little bit, sharks and lampreys, they've got teeth and we are scared. But they have this distinction where lampreys are what we call jawless fish. Sharks have jaws.
Tracey Peake (03:25):
Right.
Lily Hughes (03:25):
We can recognize that they have jaws. We have jaws. We are jawed vertebrates. Or gnathostomes is the scientific name. Lampreys are what we call cyclostomes, and they do not have a jaw as we would recognize it. 
(03:57):
Jawed vertebrates all share a common ancestor. They likely evolved in the Devonian as well. The jawless vertebrates, there's only two lineages living today. We have lampreys and hag fishes that are from this really ancient time before the evolution of jaws. In the Devonian, way back when, there were lots of kinds of jawless vertebrates, but they all went extinct. The only ones living today are hag fish and lampreys.
Tracey Peake (04:53):
Which begs the question, how do you eat if you don't have a jaw?
Lily Hughes (04:58):
They still have a mouth.
Tracey Peake (04:59):
Right.
Lily Hughes (04:59):
They still can eat and suction, but it's a different way of eating, for sure.
Tracey Peake (05:07):
Yeah. That's so bizarre.
Lily Hughes (05:09):
I don't know exactly. They certainly can suction with that oral disc.
Tracey Peake (05:15):
Okay. Yeah. Why do they look like they look?
Lily Hughes (05:21):
We don't know exactly when this lifecycle evolved, but many species are parasites. They use that big disc of teeth to latch onto other marine animals, like other fish. Maybe marine porpoises, whales, other marine vertebrates. They suck their blood.
Tracey Peake (05:55):
Okay. They're basically living on blood. Because then you look at the teeth you think, "This is something that is built for tearing stuff to shreds."
Lily Hughes (06:05):
They'll actually attach to other organisms with that disc and suction onto them.

Tracey Peake
Lampreys are ancient.
Lily Hughes (21:21):
Yes.
Tracey Peake (21:22):
Are they relatively unchanged from the fossil record? Did they hit on what they wanted to be, and that's what they were? That's why I was also drawing the shark comparison.
Lily Hughes (21:34):
Right.
Tracey Peake (21:34):
Like, "Hey, this works."
Lily Hughes (21:36):
That's a great question.
Tracey Peake (21:36):
"We'll be this."
Lily Hughes (21:39):
That's a great question. Lampreys are pretty scarce in the fossil record.
Tracey Peake (21:43):
Right.
Lily Hughes (21:44):
We don't have a lot of really good lamprey fossils. We know they've been around for a long time. There's about maybe eight or nine off the top of my head, I'm not sure, but around that number of really good definitive lamprey fossils. They certainly look recognizably like lampreys. That oral disc is something we certainly have seen today. Now, it's possible there are things that didn't really look like that that were related and we're not recognizing them as lampreys. But certainly, that body plan was around as far back as the Devonian.
I would say, even with sharks or things that we think about as relatively unchanged, there can be changes that we're not aware of. Or changes that maybe you need a really specific fossil record to see. The fossil record maybe captures some elements of, yeah, the body plan was similar. But they may have had a totally different ecological role that-
Tracey Peake (23:11):
That we just won't know. Yeah.
Lily Hughes (23:12):
That we don't know about. They were also existing in a very different world, where there were lots of kinds of jawless fish. There were maybe lots of different ecologies. There may have been quite a bit of change, but they certain, the fossils that we have that we know are lamprey fossils, they look very recognizably like lampreys we see today.

Tracey Peake (06:12):
Okay. All right. Where do they live? Are they everywhere? Are they in the ocean? Are they in rivers? Where do they live?
Lily Hughes (06:21):
They live ... A majority of them spend either all or some of their life in freshwater. They are absent from the equator, so they only live in temperate areas of the Northern Hemisphere or the Southern Hemisphere. Many of them will spend their whole life in freshwater. But other species have developed this lifecycle that we call anadromy, where they are born, they hatch out in freshwater, and then they migrate downstream out into the ocean. Many of those are parasitic, so they'll maybe latch onto another fish while they're doing that, or find some food in the ocean. They'll spend a few years in the ocean, feeding, developing. Then when it's time to reproduce, they will come back upstream for reproduction. They usually die after they reproduce.
Tracey Peake (07:10):
Okay. We're not talking about live birth here?
Lily Hughes (07:13):
No. No, no, no.
Tracey Peake (07:14):
Okay.
Lily Hughes (07:14):
They lay eggs. Yeah.
Tracey Peake (07:16):
The eggs are just laid on the stream bed?
Lily Hughes (07:20):
They actually will use that mouth, it's not just for suction feeding, they'll use it to build a nest. They use it to get rocks and build a nest. You can actually find videos of them suctioning rocks up and moving them around together. They work together to build a rock nest, and then they breed on that nest.
Tracey Peake (07:39):
Oh, that's very wholesome. They build a little house.
Lily Hughes (07:43):
It is very wholesome, yes.
Tracey Peake (07:46):
Well, what about in North Carolina? Are there any species of lamprey here?
Lily Hughes (07:49):
Yes, there are. There are actually five species that live in North Carolina. There's the sea lamprey, and that has that anadromous lifecycle where they spend a lot of their life at sea, but they do come into freshwater to breed. We also have the least brook lamprey, the American brook lamprey, the Ohio lamprey, and the mountain brook lamprey. We actually have five different species that live in our state.
Tracey Peake (08:12):
Oh, wow. If we went down to the Cape Fear River, could you find a lamprey there? Or is it more streams and littler tributaries?
Lily Hughes (08:21):
It depends. If the sea lampreys are in the process of migrating back upstream, you might catch them during migration. But not all lampreys spend a lot of their life as adults.
(08:34):
Not all lampreys have that parasitic lifecycle. Some of them are what we call non-parasitic. They spend a lot of their time in their juvenile stage, or larval stage, that we call an ammocoete. They look very different. They're blind. They look like little worms almost. They are buried in the sandy substrate of clear flowing streams. They emerge in the springtime, and metamorphize into their adult form. The non-parasitic ones, they don't even have a fully developed gut. They don't eat at all as adults. They reproduce and they die very shortly after. They're only out in their adult stage for a very short period in the springtime. We actually often don't see them that much as adults. They're elusive in that way.
Tracey Peake (09:24):
Okay. These would not be things that you would necessarily catch?
Lily Hughes (09:27):
No, not all the time, not every day. They're certainly there, but they might be in their juvenile stage, which is just not that visible to use.
Tracey Peake (09:36):
Okay. How big are we talking?
Lily Hughes (09:38):
The sea lampreys can get pretty big, the ones that go out to sea and they're feeding as adults for a couple of years. The non-parasitic lampreys, like maybe the least brook lamprey, they don't get all that big. Maybe eight inches, 10 inches at the biggest. 
Lily Hughes (10:05):
Not very big.
Tracey Peake (10:06):
How big can some of the sea ones, the parasites get?
Lily Hughes (10:09):
The sea ones can get quite a bit bigger, a couple of feet.
Tracey Peake (10:12):
Oh, okay.
Lily Hughes (10:12):
They're really big ones. They're not necessarily going to get that big.
Tracey Peake (10:15):
Right.
Lily Hughes (10:17):
If they're out in the sea for a couple years feeding, they can definitely get pretty large.
Tracey Peake (10:27):
Wow. Okay. With all that said, what role do lampreys play in the ecosystem? The ones in the streams, if they spend most of their time hanging out, what are they doing?
Lily Hughes (10:40):
Most of their lifecycle is spent in this larval or juvenile stage we call an ammocoete. As ammocoetes, they bury down into sandy, salty substrate, and they just filter feed. They filter detritus, they might filter algae, microorganisms. They're not predatory in that way, they're just filter feeding. That can be really important for nutrient cycling in our streams, but they need really clear water. They're sensitive to poor water quality because they're just filtering. If the water quality is really bad, it's not good for them.
(11:15):
As adults, some of them are parasites. Parasites aren't popular, but they are important, they are part of the ecosystem.
Tracey Peake (11:23):
Right.
Lily Hughes (11:23):
There's lots of things that have developed as parasites. But they also can serve as prey for bigger organisms as adults. Other things, other large predators might go after a lamprey.
(11:36):
They do die after they reproduce. So things that are spending a lot of time out in the ocean, and coming back to reproduce in the stream, they're bringing nutrients from the ocean back into the stream. Then when they die, something else will feed on them, too. 
I'm not sure which species is the longest, but I think some of them can spend quite a few years in that stage before they come out as adults.
Some of them do spend a long time under the stream bed, just filter feeding.
Tracey Peake (12:46):
Doing their thing.
Lily Hughes (12:46):
Not latching on anyone.
Tracey Peake (12:49):
Not bothering anything.
Lily Hughes (12:50):
Not bothering anything.
Tracey Peake (12:51):
Not freaking people out with their teeth, none of that. They're just there.
Lily Hughes (12:54):
And then, "Rawr!"
Tracey Peake (12:58):
Rawr! Are any of the species of lamprey endangered? Are there any endangered species?
Lily Hughes (13:03):
That's a great question. I think that in the last century, there was an invasion of the sea lamprey into the Great Lakes. That caused this huge fishery crash. There's a lot of information about sea lamprey control in the Great Lakes, because they're not native and they feed on the native fish in the Great Lakes, and it really screwed up the ecosystem. That is something that people think about, lamprey control.
Tracey Peake (13:32):
Right.
Lily Hughes (13:32):
But actually, we don't think that much about our native lampreys that are in our freshwater streams. They do need this really clear, cool water to complete their lifecycle. They spend a lot of time out of our eye. They spend a lot of time in this substrate, buried. Some of them, again, are only out for the springtime to reproduce, and then they're gone.
(13:56):
I think we actually don't know that much about how our lamprey populations are doing. Certainly, the sea lampreys can be kind of dramatic, and sometimes you'll see them at the aquarium with their big mouth suctioned up at the glass. But some of the smaller species, they're hard to study because they're only out as adults for a very short amount of time. We don't know a lot about how the populations are doing.
(14:23):
They probably are. We know that they don't respond well to habitat degradation, saltation, water quality issues. We certainly have all of that going on in our streams. I don't think any of them are listed as federally endangered under the Endangered Species Act. But I think some of them are considered, at the state level, species of concern or species that we need more information about.
Tracey Peake (14:48):
Okay.
Lily Hughes (14:48):
But because they spend so much of their life buried out of our eye, they can be a real challenge to study.
Tracey Peake (16:36):
I always like to ask folks, what is the coolest or the weirdest fact that you know about the topic that we're addressing. With lampreys, to me, it's all really weird and cool. I enjoy how they look
(17:07):
What is the coolest, weird lamprey fact you know? Or even, what is the coolest thing that you've learned as a curator of ichthyology, which is all the fishes?
Lily Hughes (17:15):
I am really interested in natural history. I think about all kind of fishes as an ichthyologist. But I also just enjoy history history, human history. While not currently we don't eat lampreys that much, some parts of the world, I think they are still part of the diet. But historically, in Medieval Europe certainly, they were considered a delicacy. People at a lot of lampreys. They also ate a lot of eels. People didn't always distinguish between those things.
(17:49):
But one of my favorite cultural historical facts is that King Henry the First of England is purported to have died from eating too many lampreys. He just loved eating lamprey pie and lampreys so much-
Tracey Peake (18:06):
Lamprey pie.
Lily Hughes (18:07):
He ate too many. The historians at the time, or chronicles around the time said that's what killed him. Whether that is actually what killed him, I can't say.
Tracey Peake (18:19):
Wow.
Lily Hughes (18:21):
Historically, they were really part of the diet and part of the culture of Medieval Europe, Western Europe.
Tracey Peake (18:28):
Okay. Well, what is your favorite part of your job as an ichthyologist generally?
Lily Hughes (18:47):
Oh, that's a great question. I really like being able to talk to people about biodiversity, and maybe getting them to appreciate all of the crazy critters that live in our world, and how it came to be. And maybe just get people a little excited about things that they maybe don't get a chance to see that often, or giving people a little sense of wonder about how much biodiversity, how many species and how many adaptations, and just the breadth of things that we share this planet with, I am just wowed by. Getting to share a weird fish, or an interesting fact that gets people's imaginations thinking, and just thinking about all of the animals we have here on our planet, all of the biodiversity we have is really fun.
(19:47):
We have a large collection at the museum of 1.4 million fish specimens that are used for research. Not just my research, many, many, many other people's research. We operate like a dead fish library, where we loan specimens or tissue for DNA analysis to researchers all over the world. All of those specimens have all this data behind them about who collected them, where it was collected, when it was collected. That really gives us a picture of where things live in our planet, but also maybe how things are changing.
(20:25):
Our oldest specimens are from 1850, so our collection goes back a fair amount. It gives us this insight into what fish live where, and when in terms of human observation, when did they live there. It gives a sense of change. But it also lets other researchers just ask their own questions, and borrow a fish, and tell a story about it, and do more research. It's cool to be a steward of this broader collection that serves as a springboard for all this other research that people are doing. Including my own, but not just my own.
Tracey Peake (21:06):
Okay. All right. Well, thank you for coming and talking to me about lampreys. It seems a little off-the-wall, but they're so cool.
Lily Hughes (23:43):
They are.
Tracey Peake (23:44):
We have people here that could just talk about lampreys. I was like, "We must tap this resource." I appreciate your time.
(23:52):
We've been speaking today with Lily Hughes, a research assistant professor at NC State, and the curate of ichthyology at the North Carolina Museum of Natural Sciences. This has been Audio -
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