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Tracey:	00:02	Hello and welcome to NC State's Audio Abstract, I'm your host Tracey Peake. We hear a lot about domestic cats and how their hunting affects local ecosystems, but where are they hunting? And how much damage do they do to prey populations compared to other natural predators? We're speaking today with Roland Kays, a zoologist at NC State and the North Carolina Museum of Natural Sciences to find out exactly what impact our pet cats have on their local wildlife. Welcome Roland.
Roland:	00:31	Great. Thanks for having me here.
Tracey:	00:32	I'm glad that you are with us. First of all, what are we talking about numbers wise in terms of how much hunting domestic cats do and what wild populations are really most effected by their hunting?
Roland:	00:45	Well this is kind of a big question because there's so many cats around the world and of course cats are really variable, right? Obviously you've got the inside cats, which we don't worry too much about because they're not really hunting anything, or maybe if you've got a house mouse or a cricket or in your house, they're going after that. We're talking about the outside cats especially... What we were concerned about is the inside, outside house cats, so the pet cats. There's also in some places in the world feral cats and we've sort of left them aside from this study. There are some other estimates... This question has been looked at before from looking at how many prey, for example, cats bring home and counting those up and doing some other estimates people have figured that in North America alone, cats are killing billions, 10 billion, maybe even higher, 30 billion small mammals and birds every year. There's reason to be concerned.
Tracey:	01:37	Right. And so for the purposes of the study that you've just completed, you focused on indoor, outdoor, what we would call a house cat, just sort of a cat that hangs out inside, and then we let him or her out to roam for a bit and then they come back in.
Roland:	01:51	That's right, because these cats are one that we have... And we have a good amount of information about what they bring home. And they were a big part of this estimate of the billions and billions of animals that were killed. But we were kind of left wondering, well so what? Does it actually have an impact? And to do this kind of research, these kinds of experiments typically have seen, oh, does species A effect species B, you have to do a some sort of manipulative experiment, right? Add something... Add cats to a place or take cats away from a place and see how the prey are going to respond. And we didn't really want to do that, so we were looking for an alternative strategy to try to find some way to compare what these cats were doing without doing this kind of manipulative experiment to get an idea of what effect they're having on their prey populations.
Tracey:	02:37	How exactly do you do that without doing weird cat math where you're adding or subtracting cats or animals. How do you go about figuring out how much hunting a cat does per month?
Roland:	02:47	Well, so we realized that there was a key part that hadn't been worked into the kind of the equations in the work that people had been doing and that was the spatial part. We had this estimate that, okay, cats are killing lots of animals but we didn't know over what area is that happening. We launched a project, we call it Cat Tracker where we worked with pet owners to put a little GPS unit on their cat, on a little harness and let it do its thing for a week or so, and then they would send us a data back. We started doing this here in North Carolina, working with Rob Dunn at NC State and a number of NC State undergraduates kind of having this as an undergrad led project. And it was super popular, and before we knew it, we had people from around the world calling and wanting to join the project.
Roland:	03:33	We ended up with collaborators in Australia and New Zealand and the United Kingdom working... Basically setting up their own project, we were sort of kind of joking that it was a franchise. There was Cat Tracker Australia and Cat Tracker New Zealand and Cat Tracker UK and they managed their own projects. These are really fun, cool citizen science projects where the scientists are working with the citizens, loaning out the cat equipment, the Cat Tracking's own GPS units, getting the information back. We all did it in a consistent way. We put all the data in a tracking database called Movebank. Now we have probably one of the biggest animal tracking studies in the world with 925 cats that we tracked across in total six countries.
Tracey:	04:14	So where were these cats going?
Roland:	04:16	Well that was the most surprising part about this study was how small of an area these cats were using. They really on average were not going very far, they were going 3.6 hectares was the average across everything. We only had three cats that moved more than a kilometer squared.
Tracey:	04:35	Okay.
Roland:	04:36	Basically if you look at that on a map in a suburban area or urban area, they're hanging out most of the time in their yard and the surrounding yards and every once in a while going a little bit further but not very often. That was a lot less than I was expecting. I was expecting by the time we track 900 cats we're going to find quite a lot that go further. There were three animals, two New Zealand and one in the UK that went further than that. The one in the UK was kind of funny because you could see he walked down the road to the nearby town... He went between two different towns actually walking down the road back and forth, and so that one had a big range. But on average they moved over a pretty small area and smaller than I was expecting.
Tracey:	05:19	So now you have the data on where they're moving. How did you go about calculating what they were hunting or how much prey they were bringing down?
Roland:	05:28	Yeah. We worked with the citizen scientists to record that information, and what we found was a varied amount. Some cats are active hunters killing maybe 140 prey per year and other cats are hunting less killing maybe on the order of 50 prey per year. And like I said, there's a lot of other studies that had done this around the world and found similar values.
Tracey:	05:51	Okay.
Roland:	05:52	We think that that's a pretty good representation of what cats are killing and we can actually make an adjustment because we know not all cats bring everything home.
Tracey:	05:59	Right.
Roland:	06:00	So they're killing more that are... They're either eating or they're leaving out there in the field somewhere. Based on some other research and other studies, we sort of made an adjustment factor for that. And that allowed us to figure out how many cats per year... How many prey, sorry, per year a cat was killing. And then we could divide that by how much of an area they covered-
Tracey:	06:19	Okay.
Roland:	06:19	... To get an estimate of how many prey per hectare, per area, per year each individual cat was killing. And the cool thing about this is when you start having this measurement per area per cat, now you can start to do comparisons with wild animals and say, okay-
Tracey:	06:33	Right.
Roland:	06:33	... We know wild predators can regulate their prey populations and are playing important roles in ecosystems. We looked for the right candidate and there's some really nice research on an animal called the jungle cat, which is about the same size of the house cat, looks about like a house cat and lives in particular in India was where we found some research and there's some really good work that had looked at how much they eat per day and done some studies with them in the field. And they were able to figure out how many calories and how many prey, and then there was this brand new study by a colleague and his student that did some GPS tracking of the jungle cats.
Roland:	07:16	Now we had the same thing for them. We had how many prey they hunted per year over how much of an area, and now we could put this directly in comparison with our lazy pet cats and our active Hunter pet cat.
Tracey:	07:29	Comparatively, what are we talking about in terms of numbers?
Roland:	07:33	Yeah, so we found that even the lazy cats were killing more prey per hectare, more prey per area than the jungle cats, a little bit more. The general cats, we had at about eight prey per hectare, per year. And the lazy cats were about 14 and the active cats were about 39 prey per hectare per year.
Tracey:	07:58	Wow.
Roland:	07:58	The cats are... They're killing a lot less than the jungle cat, because they have a bowl full of food-
Tracey:	08:05	Right.
Roland:	08:06	... And they don't need to kill for their food, but they're hunting over such a smaller area that ends up getting amplified to be more per individual cat, per area. These cats are having a bigger impact on the prey population, but only in areas relatively close, say 100 meter radius from their own houses.
Tracey:	08:27	Okay. It's more of like a cat concentration issue there?
Roland:	08:32	Exactly. Exactly. And there's a second, there's one more factor that we looked at and that is, so our initial calculation was per cat-
Tracey:	08:38	Mm-hmm (affirmative).
Roland:	08:39	... But some of these areas where there's a lot of people, there's a lot of cats, right?
Tracey:	08:44	Right.
Roland:	08:44	And so their density of cats, the number of individual cats is going to be... We figured... The two studies we could find on cats, they were twice as dense as what you would expect for the maximum density of a wild predator.
Tracey:	09:00	Right.
Roland:	09:00	So they're really... You work this all together then between the lazy cats and the active cats, we think they're having kind of conservative estimate two to 10 times the ecological impact of wild predators on the prey, but sort of concentrated in the areas near their houses.
Tracey:	10:12	Now that we know your pet cat is out there impacting the ecosystem in negative ways, what's our best recommendation for pet owners?
Roland:	10:24	Well yeah, it's really to keep your cats indoors. We find that there's a lot of other lines of evidence for this as well and a lot of other reasons for this as well. You've got safety concerns for cats outdoors in particular in this area, in North Carolina, there's a lot of coyotes and we have done some other work and we found that actually you find very few cats where there's a lot of coyotes. And the coyotes seem to be on the increase just this year we were running camera traps in a forest nearby in Duke Forest, and we got this picture of a coyote with a cat, a dead cat in his mouth right on the camera, and it's like this is happening out there. It is risky and it's not necessarily good for your cat and it certainly isn't good for the wildlife that's around there.
Tracey:	11:12	Right. Well yeah, I live out in the County and I can hear them, I can hear the coyotes at night. Our cats are indoor cats.
Roland:	11:19	Oh yeah. Good.
Tracey:	11:21	Not taking any chances with that.
Roland:	11:23	The other thing to keep in mind is where in the world this could be the biggest problem. Here in Raleigh for example, we don't have a lot of super endangered species that are living near people. Not that it's not... Still some species that are declining, but it's where you find the areas where you have housing developments and endangered small mammals or birds living right in close concentration. Some places that come to mind are along the beaches where you have shorebirds, a number of them are facing a lot of trouble and bunch of cats going out to people's houses and walking the beach would be really problematic. There's some examples from our colleagues in New Zealand and Australia where there's a lot of endangered animals living right near people's, a lot of small Marsupial's that are endemic and live only in that part of Australia. And there are cats nearby.
Roland:	12:13	There's a number of situations where it could be even worse. You say, "Okay, well they're only moving... They're only killing stuff within a couple of hundred meters of their houses." Well sometimes that really matters.
Tracey:	12:25	Right. If you're right where those endangered birds are nesting, your house happens to be next door adjacent, that's a bad, bad idea.
Roland:	12:33	Right, exactly.
Tracey:	12:34	What was the most surprising finding from this study for you?
Roland:	12:37	Yeah, so for me the most surprising finding was how consistently small these home ranges were. That we measured so many animals and they were just coming back consistently, consistently to be these tiny little home ranges that these cats really don't... Most of them were neutered and all of them got food at home and so they don't really need a lot of space to roam around and they weren't using it.
Tracey:	13:02	Yeah. Except for that one guy who might be a cat bigamist.
Roland:	13:04	Yeah.
Tracey:	13:05	I wonder if he had another family in the other town and he was just going back and forth.
Roland:	13:07	Well, there was some of that. And we did see... You could see in the GPS tracking data some... You could see where cats would go to other houses and probably getting some extra snacks there.
Tracey:	13:16	Oh, I'm sure. I'm sure. 
Tracey:	13:22	I am interested in one other related question, you said you did not include feral cats in the study, but we could extrapolate based on feral cat populations that the impacts going to be even worse in areas where feral cats are? I mean, is that unreasonable to think?
Roland:	13:45	So cats live in a lot of different situations and you know how feral is feral is going to make a difference, right? There's a lot of these places where you had these cat colonies where people are putting food out and you can have massive, massive amounts of cats that are living there that are eating the food. But then also certainly killing the local prey nearby, how far they're moving, how much prey they're killing, we really don't know. Then you go in other situations where you might have truly feral cats and I don't think we have those in North Carolina because of the coyotes. You go in a state park, there's not... There's not a population of feral cats just roaming around out there.
Tracey:	14:23	Right.
Roland:	14:23	Sometimes you get this really concentrated colony where someone's feeding them, but otherwise not so much. But other places like Australia and New Zealand where there aren't any other larger predators like coyotes, the cats really are a big problem. I think that's still a bit of an open question about-
Tracey:	14:40	Okay.
Roland:	14:40	... And it's going to be more specific to the exact location of where those feral cats are living.
Tracey:	14:46	Well thank you so much for being here today, Roland.
Roland:	14:48	Sure, thanks for having me.
Tracey:	14:49	It's been great. And I'm definitely keeping my cats inside where they can wreak havoc on the local insect population.
Roland:	14:54	Great.
Tracey:	14:56	We've been speaking today with Roland Kays, a zoologist at NC State and at the North Carolina Museum of Natural Sciences. You can also catch Roland on his own podcast, in titled Wild Animals, which is available wherever podcasts are found. This has been Audio Abstract, I'm your host, Tracey Peake. Thank you so much for listening.
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