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INSTR. A. MARTINDALE: I thought an option that we could take on is for us to try to identify the thesis in each article. So focus on just what is the point. Hopefully you can do a more superficial assess am of the article what we'll do on Thursday is compare what we think the thesis will be to each other and also look at the data that they provide and ask is the result aligning with their declarations. So I'm hoping that will distill down the ask to make it manageable. This is a time of year not sure what possessed me to assign five articles. Try to do a little bit for each one. You might identify the thesis in the first paragraph. So that is all I would like you to try to do this week. It's a good skill because it is a core task in scholarship and one that you benefit from what you can do it quickly. Do your best. Goal here is to shorten the amount of time you spend on each article but as well as retaining a degree of insight as to what the article is about. That is what I'm looking for in the discussion assignments. Winnow yourself down to that if you don't get to all five that is okay do your best but try to just restrict yourself to one or two sentences per article what the thesis is. It's a complicated task but one that I think is important. We will compare those declarations to what the articles present so we can better understand if their conclusions are wanted from the evidence which is a
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critical assessment we can make of any kind of scholarship as well. That is Thursday for the discussion question. If you wish to do orthodox version of it you knock yourself out and do what you can. Today we are going talk about an important subject really one of the more core aspects of what we think of archaeology in general and one that is very important in British Columbia is that a questions of economics. And when we think of economics most archaeological mind are drawn to subsistence to food. Partly because of this as we've spoken of this antiquated ethical notion that the taxonomies of humans and human societies include simpler forms of livelihood such as collecting gathering and hunting fishing and those are distinguishable from more complex forms of economics which focus on food production. We try to unravel that a little bit and with some success and our evidence including from the case study of this week will show that a lot of the archaeological assumptions about food itself is probably not supported by the data. Not a very well sampled dataset. Although we have a lot of information. We'll pursue that more fully.
We have this amplification of issues that get consolidated around the notion of food supply. When we talk food supply in archaeology we specifically in a majority reference animals not because plants weren't important but because animals have a visible signature in the



archaeological record. We spend a lot of time encountering in excavating or sample context animal bones. They preserve. Visible, often quite macroscopic and characteristic hard to misidentify as something other than that is not a rock or a twig or something. So they become highly collected often retained and because of the morphological shape that bones have they are often distinguishing of speciation. So they help us identify the specific kind of animal they represent and that gives archaeologists a pathway to interpreting an engagement relationship between people and the animals that they depend upon and this notion of dependence so importance because there's a lot of archeological thinking that in societies that spend a lot of time check thing gathering fishing hunting the notion of dependence on resources is an essential domain that societies are often doing these things in order to survive in the absence of managing food resources, the insurance the cushion between success and failure is thin. I don't think that is true. I think in many cases of world history not just in British Columbia but around the world that probable is overstated the notion that people are on the edge of survival one bad season will wipe you out. Probably more true of farmers than it is of societies that subsist on the collection and curation of wild resources. But economics often focus then on issues of food and food often focuses on animals. So we have a few things



to consider today. One is what about other foods and the answer is that they are there. We have some examples in our readings about what people refer to as paleoethnobotanical analysis of ancient plants in archaeological context. The challenge of plant use is the parts of plants that are discarded end up in the archaeological record tend to be very small and often fairly fragile. Not always they either decompose or disintegrate quite quickly as a result they are not as obvious to archaeologist. That shouldn't be a concern. Most archeologists find things that are not obvious but it may surprise you to know that analysis has lacked analysis of animal remains and there's probably a reason for that ethnocentric reason for that. In the 50s and 60s and mid century of archaeology as it was developing its formal methods animal bones became a subject of rich inquiry. As in other dimensions in archaeology. Including stone technologies. These were one of the core qualities of archeological endeavour was to understand animal ...	The model was that hunting was the majority of the resource economy and the model image I think that many archaeologists typically men had is a gendered argument here was that hunts was not only the majority of activity but conducted by men.
If that sounds like a 1950s model of society, it very much is. Recent work not even that recent started in 60s and 70s has shown that the contribution of plants in many contents



equals that or surpasses the that of animals. Important resources. Unsure about the gender division of labour over either of these types of resource and I would hesitate to give you any kind of direction other than to point to specific communities that have particular ways of doing things and everything might be a little bit different but the recovery of plant materials was a methodological model provided to us by female archaeologists and they pointed out that you could easily find seeds in archaeological samples.
Do you know what you have to do?
STUDENT: Find the pooh.
INSTR. CHRISTOPHER SMITH: Well, there is that, yeah fecal matter, but usually find them not having already been consumed in archaeological context.
STUDENT: A lot of them are you can look through burn records and DNA of the fossilize.
INSTR. CHRISTOPHER SMITH: In burn contexts you'll often find them charred ha will prevent them from decomposing, not only seeds there's other plant materials. Two other contexts that we might think of water log context. We talked about this last class. Where the anaerobic environment of wet noncirculating water environments will prevent decomposition and we'll see plant materials. And the other one is desiccated environments, dry places, desert environments, that will preserve these more friable more fragile materials. Actually the technology is



not very sophisticated, you just add water to soil and the plants will flow. This innovation was discovered and proposed and has revolutionized our understanding of economics around the world. Still not done to the same extent that it should be. It's laborious, often requires not really we have a dedicated machine that you can put your samples in put water in turn it on it will circulate and filter but you can do it with buckets and sieves you can do it informally. There's many ways to recover floatable material. So float representation because these materials float or sit in the mid column and the heavier dirts and bones will sink thereby allowing to you isolate the plant materials. And doing that simple thing archaeologists discovered and open the door to entire window of subsistence that had otherwise been missed. Parts of the most famous example was the ...	Game hunters of Europe turns out most of them are big plant... rather than big game hunters.
Hunters was minority of the food supply. We can unpack notions of the concept of economy. So our vision of distilling subsistence down to animals and not to undermine the value of animals in telling the story of people is only part of that story. We want to be attentive to much of the work on the Northwest Coast as we'll see on Thursday includes people that explore plant material but still an area driven by animal, fish some of the most dramatically among those but



not just fish. Plants remain really important. My colleague Chelsea Armstrong from SFU who is a paleoethnobotanist studies many of these are women gender division in the bifurcation of people who study plants argues and shown me in the field that you can identify ancient villages based on the existing plants cover. So I would walk around a forest along the river values looking for architecture of where a house or a village or construction might be and Chelsea walks around looking for plants, trees, certain species of rice fruit trees and shrub and she argues I've seen this there's garden around a village in almost every context if you know what to look for that garden is there hundreds of or thousands
of years later thing changing the plant cover we can identify its legacy today even though the village is long disappeared a signal note only of this enduring correlation but also of significance in the likelihood of people but produces a byproduct that is really small and friable and fragile and hard to excavate. I encountered it in my PhD research where I excavated a part of a few houses in a village up in the northern coast in one of the interior valleys because I came a food preparation area upon an entire lens an area of seeds and I it was very large scooped it out with a big spoon and put it in large bags there were so many seeds. I wrote an article which I'm not subjecting you to. My point is I could have missed these and I would have had it not been hit over



the head with a obvious example of the separation of seeds from the fruiting body these were elderly seeds and the preservation of those seeds in this context once I discovered this I followed the trail of plants and I discovered other parts of the architecture outside the house I found a hearth that had a series of shapes in it which I interpreted as an area where a table was placed this was part of a traditional method for heating and smoking plants too turn them into a jelly and separate out the seeds. Nobody wants to eat the seeds. Elderberry seeds are quite large so I found a facility where the plants were processed in order to create the lens of the seeds. I even found an area in one of the quadrants back corners of the house where there was a
purple-ish stain across the floor that hardened into concretized form. I interpret that as area where animal oil probably oolican oil was used as a preservative and it leaked out of the boxes and left characteristic stains the pantry the back corner of a house leaving a purple stain on the floor which was the distill ate of fish oil and plants it contained even in a jam-like format will decompose after a while if suspended in fish oil will last for years. The reason is fish oil is already kind of rotted it cannot rot any further.
We even wrote an article recently on the traditional practices of processing fish oil was important part of the



local economy up north. So when we start pulling this thread of economics and end up in subsistence we have it recognize the narratives are probably larger than our evidence base in archaeology currently provides we have pathways to understand more about subsistence which we'll get to today.
The second thing that I want us to think about is is food really all that is economics. I think there is more going on. One of the relationships is that the food supply is so narrow that people devote the majority of their lives to collecting food which gives them very little time for other things. In that sense if you are spending most of your life collecting doing activities that will allow you to survive, the food economy is the economy. Majority of what people do. But again in my PhD research I was saying I am not zooarchaeologist I studied fish remains in the context of which I work. I did basic computations that others have built on and I asked myself how long would it take to supply a house, a big house the size of this room containing maybe
40 people how long would it take to supply that house in fish for the year. How much work would you have to put in to get enough fish to keep everybody in the house supplied in fish a fairly monotonous diet but in caloric value for a full year? Thoughts?
STUDENT: I would say a lot.
INSTR. A. MARTINDALE: It seems like a lot. Fish, for a year. That is a



awful lot of work. These are places where people harvest fish in abundant fish runs salmon runs almost endless supply of fish if you are there at the right time fish run through the rivers the answer is a surprising number, about three weeks about three Weeks of work to catch the fish, preserve it, store it for the year. Now, that is remarkably small amount of time and I just always pause to think well if I only had to work three weeks of the year to get everything I needed then I would have a lot more of a horizon in my life.
STUDENT: Was the work then all in one period of three weeks or spread out?
INSTR. A. MARTINDALE: Mine was a hypothetical scenario the idea was that if fish could be caught relatively readily I broke it down to a labour pool number of people catching and limiting factor in oral records is described as the work of the grandmothers which is the smoking the fish, cutting, processing and smoking put thing fish into the smokehouse in my experience contemporary populations everybody does this, but I packed out a subset of people. In my analysis you don't need that many but that is the limiting factor is processing the catching is quick takes so many hours per day, cutting, gutting, smoking, that is the slow part. Then you get a preserved fish supply that will last you. It's one thing to put all your fish in the corner of a room and it's rotten in a few days. You have to preserve it. So mine was a bit of



an artificial endeavour, others taken these equations in different direction and arrived at similar conclusions that at least along the pacific coast in British Columbia you did not need a lot of time or labour to arrive at survival to get to the point where you've got enough food to survive.
Question is, what do you do you do you take the rest of the
11 months and week off and fool around and do fun things. Probably not entirely. You broaden the food supply collect other resources but the point is that people lived in a circumstance of considerable abundance I don't think this was exceptional. I think this is probably more common than not. The notion that people are always surviving and that food economy is the economy I think is overstating a lot of archaeological logic especially here in British Columbia because people here have economies connected to the collection of wild resources.
Instead I would like to you consider a different model. Some of the authors... have argued a different version. People have a lot of capacity. What we see in the archeological record is economy of choice, surplus, people produce beyond their needs so that they can free up some of their time for non-food related labours. Some of that time can be employed in the production of things for trade, exchange, for travel, adventure, for ceremony, storytelling. We can relieve some people of food collection entirely



leadership perhaps. There are a number of pathways that communities can pursue when they don't have to spend all their time collecting food and this seems to be more common than not in British Columbia. We do have the occasional narrative including in the oral records of a dramatic decline in food supply. Catastrophic food shortage because I think they are quite rare and occasional examples that point to these occurring archaeology, but they are hard to tell.
Instead much of the archeological record tells us of people living the life of considerable abundance. So food economy is not the economy. Where might we go to find the rest of that economy? Technology to some degree art creativity monumentality, organizational processes, these are all parts of activities supported by food supply but and economic in their endeavours, but independent of a constraint to survive ability. I would argue the richness of Indigenous oral records here in British Columbia which is a monumental scholarly endeavour to preserve the stories of your ancestors for over 10,000 years that takes a lot of effort, a lot of labour, lot of care, a lot of maintenance so that the system continues to do that generation after generation that is an economically supporting endeavour. One that I think a lot of the food supply was directed towards.
STUDENT: The thought occurs to me on that point doesn't it imply the need for long-standing social stability, cultures condition over



the millennia.
INSTR. A. MARTINDALE: It is a great observation one that archaeologist chafe against we want to see change we expect to see it we expect revolution transformation of stories around food but if you look at the archeological record in other ways it is not that it looks if you look for it it looks like stability. It looks like continuity. We see that in the artefact or belonging record we see economic patterns, architecture, we see it in the movement of people. People are typically pretty stable. We see it in the rare occasions where DNA has been used to compare contemporary populations with ancestral populations. They are clearly connected. I know one example in Metlakatla Prince Rupert where ancestors were encountered as part of an expansion of elder housing and the question was who are they they connected with colleagues at University of Illinois who did DNA and they brought it was fascinating process, they brought Metlakatla people to Illinois to learn how to could the DNA work and took them back and they could pick the exact families the ancestors were from. The contemporary population of people in Metkatla was stable enough that they could say the ancestors over 1500 years old, not only people from Metlakatla. They depicted young families ...	There was a great deal of pride in that continuity and reference for the ancestors being there.
These tend to invert some of the expectations that



archaeologists bring to the conversation we've talked a bit about subsistence of economics and that subsistence being a narrow window. One more avenue I want to consider which is the expansion of how we think of the collection of resources and we often think again of this model of people having economic strategic optimizing endeavour, the example that I will give you is a trivial one but fun do you remember within you were a little kid did you ever go berry picking? Anybody go berry picking probably given a plastic tub because you can't really hurt yourself on a plastic tub, if you were like me you put it on your head but then you go to the pushes and you collect berries so what injury strategy. Typically you are going to go places where the least amount of work would create for you the richest result. That is a form of optimization. We often do that, not always. We tried every year to come back with enough to make a pie. Totally unsuccessful. Never once made a pie. Ate them on the way home. But this notion of always strategically collected resources to maximize return and minimize effort process that is we talked about with your readings to get the most out of an answer defer for the least amount of input is common human strategy but the argument that is definitive of human resource management is overstatement. Many archaeologists today would use the Lang of resource management for two reasons. It introduces a notion that people are managing



resources in a more generalized way they are collecting thinking curating stewards of resources. In fact thinking about issues of sustainability as well as continuity not exploiting everything they possibly can they are looking for next year's harvest or next year's resource down the road many of the communities that we encounter in their oral records and ethnographic their fifes speak of the spiritual relationship between themselves and the souls of the animals and the plants that they are relying upon. This relationship of reciprocity is a spiritual obligation indicates to us even more contemporary secular frame as a relationship of stewardship of sustainability. We use the resource of language Because it has legal meaning when Indigenous communities are seeking defensive rights around resources.
The right is referred to as a resource of management which is take on as state bodies. British Columbia fish is managed by the Department of Fisheries and Oceans and they manage the resource as a commercial sport and food fishery. Three fisheries in saltwater fish that spawn in freshwater which are salmons. So the language of resource management is appearing in archeological reports and analyses partly to push court interpretations in the direction that we are seeing this legal right in archeological ...	It's a not so subtle way to arrive at a conclusion. It also expands our horizons. Asks a question how are people managing these



resources and what are the -- if they are giving thought to intergenerational narratives and engineering projects we saw last week, clearly they are thinking down the road and they are thinking of ancestors and descendants they are bringing wherewithal to evaluation of what are the best practices for us to survive but ensure landscape retains bounty for future generations. We don't see a lot of that but it is coming it's visible in the oral record but it is clearly a part of this narrative or we would not see the continuity and sustainability, kind of populations stability we see across this province going back over 10,000 years not the story of people moving around not the story of big explosions of populations and declines that you see in some other parts of the world story of people being here long ago still here today and there's not a ton of population growth which suggests that people were well populated in the past. Had reached population level that was significant and maintain that stability. There are exceptions, some movements some examples of consolidation, some examples you can interpret as growth but the archeological narrative is often one of increase and change. And in fact I think in this case it is not that. I would wouldn't be surprised if that narrative of increased change is not overstated in other contexts. That is where we are going. Let's take a look at examples. Gulf of Georgia... predecessor Charles Borden identifies a



sequence. This was R.J. Matson and ...	Fantastic aged figure in archaeology. This was before Borden's time. He didn't have evidence going back this far but notice the sequencing that we see here. He divided into coastal and then interior example, given each one names time periods. And these divisions of time into periodized or phase like structures is very much an archeological endeavour.
Identifies pathway and steps along the way. Identifies difference but there is parallel processes in both of these places moving on across the period of time. If we look at the evidence that is proposed we see this is the narrative that we inherit around this the sequence of events that involves things that we can consider to be economic including food supply this is a time period where people are using fish and plants and some evidence of hunting. As we move up we see increasing use of salmon. Abundance at certain times of the year and increasing use of shellfish. We see increases extending up through this period in the processing and collection of key resources. Resource intensification.
Focus on a few key resources rather than a broad resource pool. Focus on the ones that they can exploit intensively and generate like salmon, an abundant supply relatively fishery. My example of three weeks of work is an illustration of that. Leading up to populations that are contemporary today. Sequence is one that we encounter across



the world and certainly across British Columbia. Argument sort of small houses more nomadic peoples increasing differentiation and increasing investment, architecture, bigger houses, slightly bigger villages with perhaps in this latter period starting to see social differentiation gestures of wealth differences architecture, burials, more kind of technical cal sophistication focusing on the specific resources that are intensifiable. The ones that you can devote yourself to and get a return. Salmon are among those, shellfish are as well too if you build a shellfish beds you can essentially keep on harvesting them almost without limit. Then ultimately to a contemporary population today. This narrative of increasing differentiation is economically driven one that argues as food supply becomes more understood, more intensified through technology and sophisticated knowledge people build their lives around those resources and ultimately successfully exploit them to a large degree so the populations grow and have surplus economy which they devote to different things what archaeologists have seen in this story is the devotion towards social differentiation. We are starting to see archaeologists argue people are using economics to subdivide the population into elites, wealthy people and less wealthy, et cetera.
So it's a narrative I think let's talk about what this issue speaks to. I've covered a lot of this already.



When we think of food we are thinking of how it's distributed in time and space and the ecology of those resources people are going to rely upon and there were examples of farming in British Columbia so I don't want to exclude that from this story. We have a few indications of species that were farmed. I'll talk about farming in a little bit because it's a slightly more complex taxonomic example that often involves what archaeologist think about farming rather than what people do with resources. Let's continue with this thinking and come back it a farming conversation in a little bit. Is it suitable for procurement and storage. How do we collect it. What is the technological investment in collecting and transporting and preserving and storing. These are the kind of questions that are archaeologists identify with the transformations of subsistence if we are going to change how we integrate people integrate themselves into the ecology of resources they exploit well the social relationships that they have might transform as well becoming in some cases slightly more hierarchical or more large scale. If there's exchange of or trade of food, adds requirement that indicates a degree of expanded social relationships and relevant to notions of ecology and management. It's a scholarship, entire understanding of ecosystem and ecological knowledge in order to build subsistence. Subsistence captures the attention of archaeologists for all of these reasons. And



the argument is this: Food is essential. People must accommodate ...	If you give up collecting food you're not going to survive. And we expect then this relationship to be pretty strong so mention some of these I'll go through them relatively quickly. We have some argument that is say food is deterministic, dialectic, food is influencing culture.
Some people would say food is irrelevant beyond basic requirements that are easily met what we see in history is more of a discretionary cultural imagination of those places rather than a necessary requirement. There's nothing contradictory in any of these things you can have that vision of resources and still be driven by the need to have food.
And then some contemporary models I think focus on a little bit of each of these, it's not just deterministic, not just imaginary but embroils all of those qualities in a complex package. Maybe package is the wrong word. A complex suite that involve food but not limited to food. They involve necessity that is beyond necessity involve requirement but is also discretionary. Build capacity and relationship beyond boundaries of what it takes to collect and rely upon a food supply. This is the modern vision of archaeology and methods are catching up which we'll talk about in a little bit.
There is a bit of a circularity to the work that archaeologists engage upon. Food is visible forms of archeological data. The endeavour of zooarcheology is a long



tanning and profound one archaeologists we have colleagues in the department here you may take courses from them by molecular or macro morphological the large examples all of which are essential to an understanding of past through an archeological record but what visibility does draw our eye and temptation is to see it as being a foundational component of history to obscuring other avenues. I don't think my contemporaries would do that. This is a legacy we encounter. It is easy for food the story of food to become the story of history. It a part of that history but not the only way of that history. It is economy and what we might see in these conversation social security not just interpretation of the past, food is economy but projection on to history of what is going on in contemporary life today. We live in optimizing economy, capitalism itself to form of fetishization.
Everything is liberal. Your time, my time, our resources. Everything is distillable into equivalency, cash essentially monetization of our times. Even our attention social media devices. This notion is everything is exchangeable through a principle of necessity and desire is something that we use with money contemporary capital. If we replace money for food we get essentially orthodox model in society. Is it what is going on in history other what they believe to be true today. Another of those potential ethnocentrisms that we encounter. It tends to reflect this view that if I



observe relationships between regulatory bodies in the province of British Columbia and Government of Canada and Indigenous communities who collect resource this is is a point of difference. Regulatory bodies typically see resources as a nature to be exploited and there's
self-interest and selfishness that motivates their understanding. How do we allocate the spoils of the bounty of resources. How do we balance that equation. Communities that I encounter talking with this are frequently much less interested in that and more interested on how do we preserve the existing system for ourselves descendants and honour our ancestors. Two philosophical ways, I don't want to oversimplify the caricature of either of these visions, but I think there's tensions between how a potential capitalistic view of the world and Indigenous view sees economics. It does imply this model that economics is foundational to culture which is... Sometimes when we assume economics are foundational to culture, we might end up with the conclusion economics are foundational to culture. We just projected what we assume to the reality. Archaeologists of are very capability of doing that in economics. So these are the stories that we are getting in BC archaeology we have this notion of progression things start out simple, broad based after the end of a glacial period sort of new vista of resources and expanding environment that people lose into.



We have stories in oral records as well in it we see people starting off small, living in modest homes low population numbers, building a survival system that will allow em hem to reproduce into the next generation and gradually understanding the ecosystem as it is changing into the early parts of the Holocene but in doing so we see small scale societies... transformations including new technologies that emerge as well as changes in local ecology. Some people argue sometime around 5,000 years ago we see the stabilization of coastal forests, temperate rainforest and this is probably the time when the anadromous fish runs hit their stride and become similar to what we see today. I am not sure how much evidence is based on that. But the antiquity of the anadromous fish runs salmon are critical in economic systems and when they start and if there's a period before which they exist it will likely change our understanding of economics in that period. I don't think this is one that is very well understood. My reading of this literature which I need to expand if I'm going to say anything sensible is that archaeologists are inferring great deal into undefined ecological and... literature. Including coastal refugium and populations that were available even at the peaks of glacial maximum that might mean anadromous fish repopulate the coastal valleys very quickly in the Holocene suggesting that this transition of 5,000 years ago may not be



real. That is a caution we do see argument that is this period around 5,000 years ago into 2,000 years ago is a period we see increase in hierarchy this is a time when the economy begins to be productive and surplus exist and surplus economics exist people have choice about how they are allocating that wealth that results in hierarchy. Is that projection of contemporary society on to past. I think we live in a world where surplus is allocated differentially but not circulated equitable across the world. We live in the most hierarchical society that has ever existed in human history. We may think we don't but evidence is clear that we do. So this notion that history then captures and maybe inevitably captures the institutionization of inequality is part of the ecological narrative on the northern coast. A lot of archaeologists have identified patterns in interpreting those terms because they assume that patterns
...	Without actually testing it.
This is the shift then, the notion that we are shifting from necessity into surplus. And that the necessity/surplus transition is one that shifts social relations from working together, two, working against each other because now we have a common pool that we can use with discretionary choice and how do we allocate that resource is something that is based on negotiation and perhaps imposition. We begin to see the mechanisms by which these



tensions of inequality may appear. I don't think many of these mechanisms are really that true. Surplus economics give us hierarchies this is the story we encountered Anna Prentiss both of them arguing versions of the same thing hierarchy was inevitable as food supplies grow and technology for harvesting resource becomes sufficiently sophisticated surplus economics can be ...	There are outlier to this one on Thursday with.... work that his argument is that the reason the economy existed wasn't to build surpluses so people could develop rank or create difference he argued it was so people could live a life of ceremony. They created economic capacity so they do spend the winter months which are the ceremonial seasons independent of food collection and allowing them to engage in quality of life that they sought so they would work through the summers take the winter off and winter was doe voted to ceremony, to scholarship their regeneration, curation of stories to adjudication of legal and political, to trade probably to manufacture of goods important for exchange and to relaxation in the absence of a necessity. And his argument is that not only is this equally logical of vision of the past, but he argues that ...	It's there. Long before 5,000 years ago surplus economic production exists out of sync with the narrative that many archaeologists tell of this story. We've got other outliers to this narrative. I would say the outliers are taking over.



This was an earlier. Losey argues that food is not about food. It's about spiritual relationships and the language of people working with resources is not language of harvesters you would he is a today. It's people dealing with their relationships, kin, that may be mediative resource extraction. It's the curation of individuals who you care about who you are obligated to keep you and your family alive and you ever a reciprocal obligation to their stories whether they are fish or plant animals are plants this is the mechanism. It's the essence of their relationship of people and food it's largely the landscape of spirituality. You have to survive but if that survival threshold is quite low we can start to see that the majority of people's time and evident and vision of resource and what we call resource economics is could easily be essentially a philosophical and spiritual conversation which is an important way of understanding the world and challenging some of orthodox archeological historians. More recently we see Lepofsky arguing this which is the model... there is a resource management ethos that we see people compiling from the very earliest times resources not to extract whatever they can and run away or exploit whatever they can and without regard for future generations, but instead we see a very strategic endeavour so the people are preserving a resource so it perpetuates overtime so they can make use of it in balance



with their food supply. Why not. They are reliant upon it. They are not really farming. Put asterisk beside that word for a second. They were dependent upon natural cycles and rhythms of food supply. If they intercede then they and their descendants will pay a cost. You could see the logic behind this and Lepofsky's model is twofold. There is a scholarship of resource management ...	Is the legal definition by which we understand sustainability. We should be allocating rights of resources to Indigenous communities and if you were in my class this morning we talked about the legal issues only to observe that of the allocations of rights that are debated in Canada around Indigenous rights two are dramatically fought by the government. They will concede other rights but they don't want to give up territory, land, that is the ...	And secondly, they don't want to give up economically significant resources. Don't want to give up the resources that are economically ...
They will give up rights to other resource that is don't have significance. Communities up north were given in a court case the right to fish oolican. There is no commercial oolican fishery. The province was happy to give that up.
The province fought tooth and nail and won to a claim against salmon. These debates are not just about history. They are about control over resources that fund and fuel the endeavour of ...	That is the archeological narrative.



How do we find subsistence. I'm boring everybody.
How do he find subsistence. How do we explore this notion of economics in food we'll talk technology down the road but if we do how do we find this issue. If food is the place, not if not only ...	Explore one that is accessibility. That accessibility certainly draws our attention to the detriment of others. It is a story to tell well and one to tell well an increasinly archaeologists have a lot of energy including new dietary and molecular approaches to it....
Zooarcheology is quantifying food byproducts which is to say the things people don't eat. Animals we now have new biomolecular models. This is done through macromorphological pattern. The shapes of bones are related to the species of animal that they come from. This has a genetic and phylogenetic relationship, taxonomic relationship and almost all adapted to certain circumstances that take on certain shapes and much of their bone structure reflects the shape and environment they live. Fish in my eye very unusually skeleton structures because they live in minimal gravitational environment. They live in pressure environment but gravity is not a burden on them. Our skeleton exists in one environment. Fish and marine mammals live in a slightly different one. Their bones are different as a result of this. This relationship is the one we use to identify the species and frequency of species. How common, how intense,



how abundance, and which species what are their relative ranks. These are the basis of zooarcheology which lends itself to a study of subsistence which can be used to explore qualities of ancient economic systems. Biomolecular approaches, new methods for monitoring the dietary input of animals from their bones. We take Animal bones and we can identify three basic things. We can do a light isotopic analysis to identify the biography of the animal. What kind of a dietary history it had. In certain parts of ones bones you can track that over time. There are elements in bodies that are deposited when we are young and added to as we age. Teeth in human are a good example your teeth capture the biochemical environment of what you when you were little and they capture a signature of things such as the water supply that you drank when you were young if you moved parts of your teeth later parts will also track where you moved to. So there's a transition across. Teeth growth that captures a little bit of time. Other ring like structures in animal bones will do something similar. Teeth are commonly one. We also see it in animal that is have annual ring deposits shellfish with annual ring growths you can go back and track qualities of their environment they don't move because they are shellfish through their annual rings. You can tell how old they are. You can do biochemical studies over their lifespan. This is a true of mammalian skeleton parts remodel



over time but some parts of our bodies capture earlier periods and remodel more slow. That includes things like major bones which take longer to remodel. Hair which captures the ends when it grew rather than the roots when it is growing now. These are avenues through biochemistry need to tie to tell the story of the diet of an individual over its lifespan. Part of that biochemistry can be heavy isotopes, rare heavy ones. These capture patterns that are often incidental to environments. When I talk about water, water contains elements like strontium and other forms of heavy materials, heavy ...	That are embedded in our tissue structure not because we eat a lot of strontium but because it's in water and the water fuels our bodies and allows us deposit structure within our form of tissues and those capture the signal of the strontium in the environment.
Strontium maps of landscapes and then look at the result of individuals including ancestors to track where they came from. This is being done in cemeteries in Central America and Roman examples where people identified ancestral...	If you have a map of strontium displacement across the landscape you have a better chance of identifying where people come from. Various publications that look at that those correlations. The last one is a form of protein analysis known as zooarcheology by mass ...	Protein structures which occur in bones are production of our genetics proteins of our



bodies come from our DNA just like our bone shapes they have characteristics if eke evaluate patterns in protein structure molecularly, we have insight into speciation. That is what
...	My colleague Dr. Camilla Speller is an world renowned expert there are pathways to take samples, not very large, and identifying what species a bone represents. Even if you can't distinguish it ...	More than a half of any zooarchaeological sample in most cases involved unidentifiable. Bones are too friable. ...	If you have a complete set of bones you can usually tell the species. If you have fragmented bone it's much harder to. A lot of those bones get put to the side they are unidentifiable except to class mammal bird fish because they have characteristic qualities to the bone base on the broader genotypic types of taxonomic categories... Environments pretty impressive get walked on discarded disintegrate begin to decompose we see a lot of fragmented bones. Zooms allows us to identify species without having to identify bones as belonging to specific animals.
We have this we'll talk about this down the road which a technologies the technologies of economics which include food collection that expand beyond... Belongings that we encounter are frequently focused on food collection and processing and the facility the people construct often explore and develop formation such as the fish traps that we



looked at last class, ways of creating systems that are harvesting resources for you or for people in a large facility endeavour these exist all across the province. Let me pause here and ask the question of farming. I hesitate to use the word farming because it's a loaded division. Farming by sort of contemporary there are a few definition is the modification of plant and and animal species for the purpose of human exploitation and consumption that involve genetic transformation of the species. We see this across many pattern, people exploit resource, they harvest them naturally, in the wild, over time they develop a relationship to those resources in doing so they ...	That creates a definition of farming.
STUDENT: Isn't that niche construction theory.
INSTR. A. MARTINDALE: It is an example, yeah, where you are building a niche, ecological space into which you are kind of directing or modifying the genetic ...	Specific creature so that they become more amenable. This the definition of farming.
On the Northwest Coast British Columbia we have a few examples could be considered farming we have direct examples of farming we have examples of people farming in wet land sloughs they are clearly developing agricultural areas in case of Golden Ears bridge.
STUDENT: The Katzie.
INSTR. A. MARTINDALE: Katzie site DHR P52 a site that was explored and



encountered during the Golden Ears bridge construction it was excavated and studied for many years before the bridge was constructed and in it was identified an area of wetland with a payment under a water that contained a great number of camps? What was the resource.
STUDENT: Indian potato.
INSTR. A. MARTINDALE: Camus is another example. Wapato. Aquatic plant with a big bulbous tasty root in this pavement was found not only the roots and plants which were found in the village nearby but also a number of broken stick prying sticks which were interpreted as places where tools were used to pry them out of the grounds. Pavement existed so you could walk across the mud without sinking so the plants wouldn't get so embedded in the subsurface. It was a form of modification of the environment of niche construction that promoted the growth of the wapato this staple food supply and created genetic modification to the wapato plants. They were preferentially making larger plants ...	Which get excluded there's a relationship as people consume resources with a genetic transmission of certain traits. This one seem to be on that trajectory. That is one example of what we think of as farming here in an environment where people aren't supposed to be farmers. The other example would be mariculture, the construction of... in the intertidal zones By building a low wall at the low tide that retains



sedentation and seeding it either naturally or artificially with shellfish. Creating shellfish beds building out in front of a village a large shallow beach within which shellfish grow abundantly. They are augmenting the environment for those resources and harvesting the resource. This one doesn't seem to involve genetic transformation of the shellfish it's clearly an example of people harvesting and managing and extracting...	Sounds a lot like farming even though it doesn't have the genetic transformation of the species. Then we have the plant camps the plants around the villages. Some of them involve the movement of species where they wouldn't normally distributed the transportation of resources that appear in landscapes where they couldn't naturally grow and they are being seeded into the lands form so that people have access to resources. Clearly a trade or economy or exchange of plants and the knowledge around those plants is part of that conversation.
So it's a fascinating example of feeling, doing things that look a lot like farming and my suggestion a the definition of farming versus hunting and gathering itself is a problem. It's not are these people farmers but rather is that definition meaningful to our endeavour. I think as you explore the history of BC and its Indigenous landscape or resource management you get pretty close to the idea people will had long-standing intergenerational sophistication of



resources That looks a lot like farming. Looks like people dedicating themselves to lands forms landscapes to curate them, maintain them. Fire burn to rejuvenate certain kind of land forms, not so much in BC little bit in the southern parts but in Washington and Oregon this is more visible. And more understood from ethnographic and ethnohistoric paths to create landscapes to create species of tree nuts and... ... Engineering of the land form a kind of a farming.
The last observation I'll make on this point is that there are ethnographers famously ...	Who working with people from northern Alberta and Saskatchewan hunters in his famous book he described of asked people what is your relationship with the animals that you harvest. The moose and ...	They spoke of a relationship that sounded like farming. These are people that had responsibility wild animals, for lines of population, understood parents offspring curated landscapes to promote well-being harvested selectively so the herd would be managed and they knew the individuals. According to the hunters... Archaeologists and anthropologists impose upon the the world. That is the point I wanted to make was landscapes of this history don't easily fit into the division and ideas that trajectories and narratives archaeologists have brought to bear. We have new ones that are we are encountering. But I think the world ahead will be one of transformation in our understanding.



These technologies are going to help us because they are going to do some important things that we currently lack and it's the common phenomena that archaeologists frequently and that is a representative sample. Our database on these stories are frequently imperfect. We are taking economic picture and largely ignoring plants which we do and then looking at animals and staking largely with the animal that is we recover and picking out the subset of those that we identify because they are identifiable and identifiable bone is typically a bone that has a joint. Epiphyseal structure. Those are typically the most diagnostic places. If you have a point that is either intact or has that ...	It is a place where we have inventory of skeletons essentially take your unknown and ask which of the skeletons matches up with this example to arrive at an understanding. If that is our study, analysis, it's a small percentage of what is there and studies have explored this issue. You'll encounter a few in this week's readings. One of my PhD students he looked at excavations that people had conducted archeological excavations that people conducted where they had identified fish. And in their big excavations 1 metre by 2 or 2 by 2 metres. Standard places. Using excavation method digging down collecting materials as you go putting them through screens, mapping the patterns that you encounter in architectural spaces. They are in places where people have



lived activity areas, and that body of bones then tells a story of what was going on if that place and that a key components of zooarcheology. He went back to excavations and he took what is known as a column sample a couple sample is
100 centimetre by 10 centimetre window out of one of the walls going down to the bottom off divided into 5 centimetre increments he had all of these samples from each of these excavations even they studied those by subjecting them to a different process. Fine mesh screening. He put them through really fine geological sieves going down to small scales. It was a laborious endeavour. He did the same thing for PhD and I remember if any of you have been to archeological lab nights 125 years ago you would be hanging out with Ian McKechnie. The only thing we did was sifting his samples and identifying bones. When you do that laborious work, they were all teeny tiny edges. What does a column sample show, the pattern was clear, it the big excavations miss the small fish almost entirely. There is an economy, a hidden economy of little fish in places he looked and he argues it's true of many places in British Columbia where the story of fish is skewed towards big fish. Salmons and halibuts. It's a similar story to what we encounter with plants. Plant material is too small and indeed in the screens he found plant materials too which would otherwise have been ...	The narrative if you will of archaeology is skewed towards an



imperfect and thus non-representative dataset these technologies including something as basic as floatation as laborious as fine screen sieving and as innovative as biochemistry and zOOMS are going to allow us to return through repositories and collections and deploy through new excavations and subsurface testing and new barrage of tools to get a better sense of what is going on to tell the story. Ian McKechnie argues that the story of the Northwest Coast is not the story of salmon. It's the story of little tiny fish because they are by far more important economically than the big salmon the only reason we have the story of salmon I don't totally agree him. The reason we have the story of salmon are so significant is because they are so visible to archeological excavators. No because they are historically dramatically important. There are some exceptions we have examples in bye cemetery of ancestors back when people would do this kind of work without permission where ancestors are eating a diet of 95 percent fish. But that fish may not be all salmon. So the register that we have he have what stories we are telling of people are impacted by our lack of evidence. Lack of ...	Helping us navigate through to see a better picture and I think the result will be a clear understanding of what archaeology says about history then we can ask the question if that is what the material record tell us what else are we missing of the past. Let's take a look



at some of these ideas before we close up and past you examine some of these ideas. I have taught a class on archeological methods zooarcheology you are going to encounter this in other courses we have classes that include biochemistry. I don't want to misdirect you in ways that my colleagues would give you greater insight I want to get a sense of what this endeavour looks like. Zooarcheology or paleoethnobotany study of materials in archeological context. Food requires technology bones and plants themselves are technology. This is a relationship that is important people collecting resources and we have archeological landscape that distance is quite considerable. We think of it as being.
..these materials taken from being in animals or plants to ending up in archeological excavation unit and being identified. Why are these important much every day, common, part of subsistence. Not only part of technologies but require technologies. Associated with materiality and associated with cultural identity. Significant part of history. We don't have to look at just archaeology. We encounter relationship people have with animals and resources in the oral records of the Indigenous. They speak of these relationships in important ways not every species get spoken the ones that do are the dramatic ones but also the ones that are economically food supply very important upon whose lives human lives depend. This is zooarcheology. Then I am sure



you'll encountered bones we want to talk about animal parts bones shell occasionally get soft parts. Processes of hunting management of herding collect and diet, seasonality. How people deploy themselves across the landscape.
Complicated we have these things trays of bones. Few taxonomic identification. You can do it out of pictures and 3D models typically people will use a reference collection of preserved animal bones I am not sure if Dr. Lepofsky Is doing this. When I did zooarcheology as a graduate student at the University of Toronto part of the requirement was I had to take an animal and distill it into a skeletal components.
The person who taught the course had freezers of road kill. And he said Andrew, he said Ian ...	The entire year I had to refer to myself as Ian he would get confused if I on my test I had to put Andrew in Ian in brackets so he knew who he was. He was a remarkably weird person. He said to him I'll do your -- I had an animal to your collection what animal should I choose he said how about a trumpeter swan. Is that the size of a trumpet. He said sure. And of course I didn't know they are size of a Buick. They are gigantic. I spent most of my time defleshing and processing a large turkey like bird ultimately. I am sure the skeleton is still there with my name on it. Ian. And this is a reference collection over here in the laboratory of archaeology we don't have anybody as quirky as Dr. Howard Savage but we have a collection built



over the years if you work in archeological context you can bring out the bones of your study you can ask which of the animals that we have in our collection does it look most like you can ask what part of the bone they are all labelled of the skeleton on which species that is the tradition an practice. It's challenging you have to be pretty good at it. You can make mistakes but awe Laus to you do things what happened to the bones statistical studies reconstruct all of these things. Diet, harvesting profiles when it was done, was it process aging and other kind of dating processes.
So bones. Animals. Animals bone shape relates to their speciation. Here is an example mammalian skeleton of a bone. My kids were young we go to the woods walk around always find skeletons they always wanted to collect them.
Because it's cool they are there they are tell you something tell you a story. Sea mammals are different. Their bones look different spongier weird shaped very different because of the environment which they live and in which they have evolved. Much like fish. Birds are fascinating related to dinosaurs and they have bones that are built for flight.
Usually. Some exceptions like penguins which they are built for swimming typically birds are hollow thin loans. One mammal that has bone that is look like birds. Can anybody guess.
STUDENT: Flying squirrels.



INSTR. A. MARTINDALE: Good one maybe. STUDENT: Rat.
INSTR. A. MARTINDALE: Rat. Not quite but. STUDENT: Bat.
INSTR. A. MARTINDALE: Bat haven't thought of that. Rabbits. Rabbit bones look a lot like birds. Reason isn't rabbits fly because they turn quickly survival chased they redirect themselves fast. So they have really light bones so their bones are hollow and can be mistaken if you only have the central part of one shaft for a bird. These are the stories fish are weird. They don't have skull they have series of intersecting plates fascinating evolutionary history. Even molluscs, gastropods, buy valves. These are all parts of a natural system when you find archeological context we can identify them but that is not the only way I am going to skip ahead to last slide. I don't have any time left we'll leave it at that. I will come back on Thursday give you a little bit of summary of bye chemistry because it's an important part of this. With these data we can better tell and now better equipped to tell the story of history through the byproducts of food consumption which is a part of history but an important one. Thank you.
***********************************.
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