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Hi, thank you for coming to listen to me this morning. My name’s Jillian and I’m a zoo-archaeologist which means that I’m interested in animals and the role that they play in archaeology and in particular I’m interested in Australian native animals and their role in Australian archaeology. Fauna can come in a variety of forms, it can come in a form of teeth and bones but it can also be represented by shell and hair and fur and so on. And fauna can tell us many things about the past, it can tell us about what kind of animals people used to like to eat in the past and what body parts they selected and how they went about cooking their food, it can also tell us about what secondary products they used so such as bones for tools and so on, and it’s also really important is it can tell us about past environments so the fauna that we find in sites can tell us about what the vegetation was like in the past.
And while I’m interested in the past and zoo-archaeology I think that the Australian fauna has real potential in our modern lives and in particular in looking at our modern diets and so that’s the big fat idea I want to share with you today, the Australian paleo diet which has been 40,000 years in the making. And while I’m not a fan of fad diets and so on and I’m sure most of you have heard of the paleo diet ... it also goes by the name of caveman, stoneman and hunter-gatherer diet ... and it’s where people are encouraged to eat natural game and fish and also vegetables and fruit so things that are essentially unprocessed and in a natural state. And while I don’t necessarily agree with fad diets I think that there’s real merit in considering an Australian form of the paleo diet and this would include things that people ate in the past like kangaroos and emus and shellfish and may also have included the extinct megafauna so the giant ancestors of our living animals today. And we know that this diet has been followed for a very long time and it has really good health benefits but another benefit that we need to consider is an environmental one as well. And to understand what people ate in the past we need to look at what Aboriginals were eating in the past and in particular which body parts they selected from these animals and also how they went about butchering and cooking them.

So how can we get this information? It can come from several sources, number one, it can come from the archaeology so direct from the record, we can look at what modern indigenous people are eating today and what native animals they are selecting, we are looking at ethnography so the early accounts of explorers and settlers to Australia and look at their photos and also their drawings, and we can also turn to experimental archaeology so modern butchery and so on of animals. So when we look at all these different components what kind of animal should we consider in a modern paleo diet? First of all we need to consider our largest living herbivore, the macropod, and this includes kangaroos and wallabies, it features heavily in ethnographic records so we know that people were eating it in the past when Europeans first arrived on the continent, we know that modern indigenous people today still favour the kangaroo a lot in their diets, and we know in the archaeological record that it’s very prominent so we find lots of kangaroos. And the best example we have for butchery and cooking of macropods comes from the late Pleistocene of southwest Tasmania. 

So like Pleistocene southwest Tasmania has very, very large zoo-archaeological record of tens of thousands of bones, these come from several caves and rock shelters and these accumulated somewhere between 10 to 38,000 years ago. And from looking at analysis of all the bones that we find in the caves we can see that people heavily chose the Bennett’s wallaby that’s shown in the picture here today, it’s a medium size wallaby, it weighs between 12 and 15 kilos and what we find when we look at the archaeological record is people were selecting these animals and ignoring other potential prey such as wombats but what they were doing is when we find these bones in the archaeological record we’re not usually finding entire wallabies, we’re actually usually only finding their long bones so their feet and their limbs, especially their lower limbs. And we expect that this is because this is where a lot of the meat is and if you think about how a kangaroo or wallaby moves around, obviously it hopes so we’re going to expect most of the meat to be on this part of the animal so that’s not that unexpected.
But the ... one of the surprising or interesting things about the zoo-archaeological record from Tasmania is that these long bones, so the femur or the thigh bone and the tibia or the shin bone are always cracked open to expose their marrow cavity and so often are the feet as well. Some of the records ... and just to show, there’s a skeleton up on the screen and this is to show that over 60% of the bones that we find in these southwest sites actually consist of these limb bones. So ... and so this is what some of the cracked bones look like, they’re always split open so we have some long bones represented here and also some of the feet bones so high processing of marrow. And so to try and understand why we see these patterns in the archaeological record I undertook a modern experiment so economic utility and this is where you look at a ratio of the meat and the fur and the marrow on each part of the wallaby to gain an understanding of what do you actually find? And what we found is that the majority of the meat as you expect is found on this lower region of the wallaby but we also were trying to wonder why are the bones being cracked open?

We know that kangaroo meat is very, very lean and if you are just going to concentrate on macropod meat you would actually suffer from protein poisoning because you need other things in your diet so it was hypothesised that people were breaking into the long bones of these animals to access the highly nutritious fatty acids in their bone marrow and in particular unsaturated fatty acids, oleic acid in particular that isn’t readily found in other sources, and this was to avoid this protein poisoning. So to look at this I also did nutritional studies so looking at what is available in the meat and in the marrow.

As expected, found the meat was very lean and very, very low in these essential fatty acids. The marrow alternatively had a very high percentage of unsaturated fatty acids and in particular ... so that’s a cracked bone, I’ve got the leg bone so I’ve got the upper femur and then working way down into the tibia so the shin bone towards the feet and as you can see a lot of marrow is provided in these bones. But one of the interesting aspects was in the femur so closer towards the heart and the upper body we actually find that the bone marrow is red and it actually changes as you move down the animal towards the feet and it becomes white. This is actually where the highest concentration of oleic or the unsaturated fatty acids are and I’ve also been told, and I haven’t tried it, that it’s actually the more palatable or tastier part of the marrow and it’s more like butter in consistency, so this therefore supports our idea that people were eating the marrow to supplement that really lean kangaroo meat. 
So now that we’ve looked at the kangaroo I want to move on to another large potential prey animal in the Australian archaeology and that’s the emu. It’s the second-largest flightless bird in the world, obviously largest in Australia, it once did fly, of course, though. It belongs to the ratite family which is only found in the southern hemisphere so they’re animals such as the African ostrich, the South American rhea, the kiwi in New Zealand and the cassowary and emu in Australia. It’s ... however it’s not actually often found in archaeological deposits, it’s actually quite rare animal to find however we know from ethnography that indigenous people were still readily hunting and cooking for emu when Europeans first came to Australia, and we know today that indigenous people still really like to eat emu.

One of the interesting things about the emu ... and I’ll just show you some of their bones so this is the lower leg bone of an emu so that’s just to compare it to a wallaby and this is the femur so this is the thigh bone. And one of the interesting things is when we do find these bones in the archaeological record we usually find these lower limb bones and we ... but the interesting thing is these bones aren’t cracked open like they are in the kangaroo and the wallaby. And there were several hypotheses for this and one of them was that bird bones became or evolved to become very lightweight because birds flew and the emu once flew in the past however for extra support inside of their bones they actually developed their crisscross structures, also known as spicules, for extra support and these could be a potential choking hazard so it was thought that perhaps indigenous people didn’t access the bone marrow because they wanted to avoid being choked, that makes sense.

So colleagues and myself decided to undertake some experiments to see if this was true, similar to what I did with the wallaby and what we found is that the emu has a lot of fat available on the carcass and that’s shown here in the pictures with the yellow and it’s very, very easily accessible and I was told that this animal’s actually very lean and didn’t have a lot of fat on it so very different straight away to the macropod. Also found that one emu that weighed about 50 kilos, so emus weigh an average between 35 and 50 kilos, easily gave us 14 kilos of meat so a lot of meat, very readily. So then we wanted to have a look at the fatty acid nutrients analysis so we looked at the meat and we looked at the marrow and what we found is that the meat is lean but it’s associated with a lot of fat that gives it overall a very high fatty acid content and the marrow when we looked in it and we wanted to look for spicules, is we actually found something quite interesting.

In the upper leg so in the thigh bone or the femur we found that there were spicules and they’re arrowed here so as thought they would have been a potential choking hazard but when we looked in the lower leg bone, the tibia tarsus, in a bird we actually found that it doesn’t have spicules in it. It has them at the top and the bottom but the inside is actually empty. Well it’s an empty cavity with the bone marrow and this looks very much like mammal marrow so then we thought well it’s got a lot of marrow obviously, obtainable, why didn’t people try and process this? And our hypothesis was that they didn’t need to because they already had enough fat associated with the meat so they didn’t have to break into the leg bones. And our other hypothesis for why we don’t we find so many emu bones in the record is that if you got so much meat off them so easily then perhaps you didn’t have to drag their bones back to caves or to sites and because you weren’t going to use the bone marrow as well.

So now that we have these analogies of some our large modern prey what about thinking about extinct megafauna in the past. Now some of you might not be aware that before about last hundred thousand years or so ago Australia had a large number of extinct or large megafauna. We had things such as giant kangaroos and wallabies, some that grew up to 3m tall, we had giant goannas similar or larger than the komodo dragon today, large snakes, we also had a large diprotodont and that’s the guy in the background here, he grew to about a ton and is similar to a modern-day wallaby, and we also had this giant bird, he’s known as geneornis and he isn’t a ratite like the emu, he’s actually related to ducks so he’s like a big giant duck. And there’s actually a lot of debate going about what happened to these megafauna, they disappeared some time in the last hundred thousand years ago, the debate centres around whether or not perhaps it was people coming to Australia that killed them off, perhaps it was climate or perhaps it was a combination of both.

And one of our really big issues is that we don’t have an archaeological record that shows us what happened. The only site where we have an overlap between people and extinct megafauna is at a site called Cutty Springs in western New South Wales. Here we find an archaeological record between 27 and 35,000 years ago where humans and megafauna interacted or were at least in the same place at the same time however on the extinct megafauna bones that are found we actually have no evidence of direct hunting or butchering so they’re together but it doesn’t ... but we don’t know whether those animals and people overlapped. So to try and work out analogies perhaps we can look at our modern fauna so if we were to find big giant kangaroos in the archaeological record what would we expect them to look like if humans had hunted them? We’d probably expect to find the lower limb bones like we do with the wallabies and kangaroos and we probably expect their bones to be split open.

We don’t know for sure but it’s highly likely that big giant kangaroos wouldn’t have had much fat on them either. What about the giant bird, geniornis? Well if we use our emu as analogy what we could surmise, that if you’re going to geniornis in the archaeological record then he’s most likely going to be represented by his big lower leg bones which are bigger than this one however would they be split open to access marrow? Probably not because if an emu can give us so much fat, and this emu weighed about 50 kilo and gave us 14 kilos of meat, he had a lot of fat on him, we can surmise that geniornis would have done the same thing. And if this bird weighed somewhere between 200 and 250 kilos we estimate he could have provided 60 to 80 kilos of meat, and that’s a lot. So that’s what we think happened to these big giant birds in the past.

Another thing that we did notice from the archaeological experiments is that it’s very unlikely that this megafauna are actually going to have cut marks on them so when we undertook butchery of the wallabies and emus we actually were left with very, very little or no sign of cut marks from de-fleshing or so on. And in the archaeological record this is supported because from the southwest of Tasmania we have tens of thousands of bones that have been analysed and identified as Bennett’s wallaby and less than 1% have actually got any cut marks on them so it’s highly unlikely that we’re going to find them on megafauna bones. So what does all this stuff about archaeology and experiments actually say about our own modern diets? Well I think we have to look at the past to try and understand what we should be incorporating into modern diets today. Obviously kangaroo meat is a very good sources, it’s very lean, very healthy for us. I’m not suggesting that we eat marrow from Bennett’s wallaby but I’m sure it tastes very good but kangaroo meat definitely is something to consider. Emu likewise is something to consider, it gives us a lot of meat for very little effort. Even though it might be quite fatty these are actually really good fats that we need in our diet and are natural and things that we need to incorporate.

Another thing that we need to think about besides the health benefit is that these animals are native, they belong here, they should be here for an environmental and ecological perspective, they’re also free-range and they’re also organic so I think by looking into last 40,000 years and what indigenous people have been focussing on we could also learn a lot about what we should also be incorporating into our diet so my big fat idea is that I think we need to incorporate our national emblems, the kangaroos and emus, into our everyday lives. Thank you.
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