	This transcript was exported on Sep 21, 2020 - view latest version here.




Tracey:	00:00	Hello, and welcome to NC State's Audio Abstract. I'm your host, Tracey Peake. If I were to tell you that there were parasites out there that needed protection, would your response be, "But why?" Fortunately, Skylar Hopkins, an assistant professor of Applied Ecology here at NC State, is here to answer that question and talk about all things parasite. Welcome, Skylar.
Skylar:	00:25	Hi, Tracey and listeners. Thanks so much for having me in to chat today.
Tracey:	00:30	I am very happy to have you here because the topic of your research is not one that I had encountered in the past. You focus on helpful parasites. Now, I'm assuming that does not mean head lice, so what types of parasites are we talking about here?
Skylar:	00:46	Parasite is a term that we apply to really any organism that lives on or in another organism, and it gets its resources from that single host organism. And so by that definition, they're actually 15 different animal phyla that contain parasites. That's everything from lice to mites to intestinal worms to parasitoid wasps. In fact, we actually think that about 40% of all animal species in the world might be parasitic during at least one part of their life cycle, and so that's perhaps millions of parasitic animal species.
		A tiny fraction of all of those species impact people or our domesticated species, and another tiny fraction cause wildlife population declines. And we're not advocating for conserving any of those harmful parasite species. In fact, I actually spent a lot of my time researching how to control or eradicate those few parasite species. But all the other parasite species that use wildlife hosts are important parts of global biodiversity and they might play important roles in ecosystems.
Tracey:	01:59	Can you give me one or two examples of a helpful parasite that we might come across in our daily lives?
Skylar:	02:09	Yes. Parasites actually save us a lot of money every year. For example, we know that parasitoid wasps in infect and kill crop pests like caterpillars, and that saves us billions of dollars per year in the agricultural sector that we'd otherwise need to spend on pesticides.
		We also know that parasites are really deeply connected in food webs, such that they really play important roles in energy flow within ecosystems. We're not exactly sure what would happen if we lost a big chunk of the parasite biodiversity from ecosystems, but we do know that food webs would change a lot and we're not really sure what consequences that would have.
Tracey:	02:53	You talked about the extinction of some of these parasite species. How often does this happen? I've never thought about having to worry about a parasite species becoming extinct. Is this a common occurrence?
Skylar:	03:28	Like any other species, parasites can go extinct due to primary drivers of extinction. If they have a free-living aquatic stage and the water body that they live in is polluted or the climate gets too dry or too hot, that parasite species could go extinct. And we actually think that perhaps 10% of parasite species will go extinct by 2070 because of those kinds of primary causes.
		And then parasites can also go extinct if their host species become too rare or if they go extinct, and that's called coextinction. When you add in co extinction, we estimate that perhaps one out of three of all parasite species would go extinct by 2070.
		All of that is modeling predictions, and so it's kind of hypothetical. It's based on data, but we're not exactly sure. But we do know that some parasite species have already gone extinct. For example, from looking at parasite DNA inside fossilized poo from the giant moa, which are these huge flightless birds that went extinct in what's now present-day New Zealand, we know that those moa had parasite species that we don't know from any birds that currently exist in New Zealand today. And that suggested those parasites went coextinct with the moa. Or as I like to put it, moa extinctions cause even moa parasite extinctions.
Tracey:	04:57	Oh, very nice. That's very nice. Yeah, so I was wondering about that. How many species, and you may not have an easy answer to this, but do you know how many species have parasites that are specific to them?
Skylar:	05:17	That's a really great question and it's an area of active research. We know that every animal that we've ever looked at on the planet has parasite species, but sometimes parasite species can use many different host species and sometimes they can only use one host species. And so those latter cases are called specialist parasites.
		And yeah, we're not really sure how many parasite species in the world are specialists, and we're also not really sure how specialist parasites are distributed in host communities. We have this idea that specialist parasites are more likely to exist on really common host species because that resource is so abundant that they can specialize on it. Whereas really rare host species might not be good to specialize on because they might be really hard to find. We kind of has some ideas about where specialist parasite species might exist, but we're not sure how many of them exist total in the world.
Tracey:	06:25	And that leads me to my next question, which is, if we need to protect the helpful parasites, how would you go about doing that? What does that look like?
Skylar:	06:38	We just published this global parasite conservation plan, and we suggest 12 different steps for parasite conservation. That's kind of a lot of steps to go through, so I'll just mention some ways that we think that we could piggyback parasite conservation on most conservation efforts. We get parasite conservation without actually doing a lot more than we're currently already doing for hosts.
		For example, when we're working with endangered host species, like when we translocate them or we bring them into captive breeding programs, we often use medications to remove all of their parasites like their lice and their worms. And in the past, we've actually driven some parasites extinct by doing this. We think that the California condor louse was accidentally eliminated when we brought the last remaining Condors into captivity and removed all of their lice.
		Now, sometimes we do need to remove parasites that are endangering their host species, but in case of the California condor louse, and probably other endangered species, the parasites aren't really harming their hosts. And so we should at least have protocols that allow us to think about parasite conservation. Or at least if we're going to drive the parasite extinct, that we do it on purpose, not accidentally.
Tracey:	08:00	If it were a parasite that actively harms a species you're trying to conserve, get rid of it. If not, let it be. 
Skylar:	08:12	Yes, definitely. Yep, and that can actually be beneficial for conserving the host species too. For example, if we raise a host species in captivity and it never gets exposed to any parasites, and then we try to release it into the wild where that host will encounter parasites for the first time, their immune systems might not be able to handle it, right? And so getting rid of all of the parasites isn't necessarily a good thing for the host and it's definitely not a good thing for the parasites.
Tracey:	08:41	Is that sort of your main focus, making sure that if we're kind of piggybacking on conservation, generally, for these endangered or threatened species and making sure that the parasite is coming along for the ride are also being protected?
Skylar:	09:01	Yeah. We think that's certainly the easiest way to go. It's sort of the path of least resistance because it doesn't require a lot of extra money or resources that we're already doing. Overall, we suggest that there really these four main themes where we need to do better. We need to do better at collecting data about parasite species. A lot of parasite species haven't even been discovered yet or given names, and so that's just something that we need to work on globally.
		We need to do a better job of identifying which parasite species are threatened, so potentially even listing them like on the IUCN Red List, which currently has very, very few parasites, only a tiny handful. We can get better at conservation practice, like adding parasites into these protocols. When we're bringing host species into captivity, we don't immediately get rid of all their parasite species unless we need to.
		And then also just outreach and education. For example, if you look at conservation textbooks which we’re using to educate the next generation of conservationists, there's very little coverage about parasites and all of it is negative, all of it is about all the bad things that parasites do to wildlife species. But again, that's just a very small fraction of all parasite species, and so really we need to educate conservation practitioners more about the good things that parasites do, the important roles that they play within ecosystems.
Tracey:	10:34	Is there a top 10 list of parasites that need protecting?
Skylar:	10:39	Not really. Only a few parasite species have ever been evaluated and placed on the IUCN Red List of endangered species, and those parasite species aren't necessarily the most endangered in the whole world. It's just that they're the ones that we've formally evaluated so far.
Tracey:	10:58	Okay. Are there any that we would be familiar with on there?
Skylar:	11:03	No. Unfortunately, most parasite species don't really have common names. Any parasite species that you probably know the name of is probably a parasite that infects people or dogs and cats or other domesticated species. And so yeah, most wildlife parasites are completely unfamiliar to most people, even most biologists, right? It's a very, very small group of people who know sort of the common names or the scientific names of most parasite species.
Tracey:	11:36	Okay. Well, I guess I'm kind of relieved about that really. I don't think I need familiarity with a lot more parasite species beyond the ones that I have, but I'm glad that there's someone out there looking out for these guys. And finally, do you have a favorite parasite and what is the coolest thing that you know about parasites?
Skylar:	12:00	Well, so following up on parasites not having names, people always ask me what my favorite parasite is and there is one parasite or symbiotic organism that I studied the most, and it has a scientific name it's called Chaetogaster limnaei but it doesn't have it doesn't have a common name so it's really hard for you to talk to people about it because I have to use this name that doesn't really mean anything to anyone. But it's this tiny, transparent worm and it lives on aquatic snails, right on their face. And it's really neat because it eats other parasite species as they try to infect the snail. It can actually be beneficial to the snail now because it's eating those other parasite species.
Tracey:	12:42	Yeah. If you could deal with a worm on your face I guess that's a good thing. 
Skylar:	13:02	We have that for things like birds, there's a committee that decides like, what will we call this bird altogether, but there isn't one for parasite species. I've been thinking maybe I should just give it a name myself and then hope that it sticks, but I haven't done that yet.
Tracey:	13:25	Exactly. Well, yeah, I see the parasite-naming committee formation in your future. I would love to be able to talk to people about the snail face worm-
Skylar:	13:38	Yes.
Tracey:	13:41	... With a pronounceable name. I think that would be great. Well, thank you so much for being here today, Skylar. This has been very eye opening for me and it's helping me think about parasites in kind of a different way, which is good, which is good. They're not all terrible.
Skylar:	14:00	That's true. Actually, most of them aren't terrible. It's just a few that are terrible that's giving the rest of them a bad name.
[bookmark: _GoBack]Tracey:	14:06	We have been speaking today with Skylar Hopkins, an assistant professor of Applied Ecology 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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