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Why Zooarchaeology Needs  
Stable Isotope Analysis

Paul Szpak

I have chosen an intentionally provocative title for this chapter. Clearly, 
zooarchaeology has functioned as a discipline without the integration of 
isotopic methods for many decades, so I suppose that many people might 
suggest that need is far too strong a word. More than that, despite the fact 
that in my career I have primarily analyzed the isotopic compositions of 
animal bones, I am definitely not a zooarchaeologist, so who am I to say 
what my zooarchaeological colleagues need? The reason that I arrived at 
“need,” however, comes from an examination of what the goals of zooar-
chaeology appear to be. At the broadest level, zooarchaeology is the study 
of animal remains from archaeological sites, but what zooarchaeologists 
hope to learn from these animal remains is clearly different than, for exam-
ple, vertebrate paleontology. Albarella (2017) makes this distinction, “while 
palaeontologists will focus on the animals themselves, zooarchaeologists 
investigate their relationships with humans.” For Reitz and Wing (2008:1), 
“the goal of zooarchaeology is to understand the relationship between 
humans and their environment(s), especially between humans and other 
animal populations.” A similar point emphasizing relationships is made by 
Gifford-Gonzalez (2018:10), although this view does not encapsulate the 
“archaeozoology” widely practiced in Europe that has been less focused 
on human-animal relationships. The important point here is that for most 
zooarchaeologists, one of, if not the, core goals of the discipline is using 
faunal remains to understand past relationships between humans and 
animals. In this paper, I argue that stable isotope analysis is uniquely posi-
tioned among a host of other analytical tools to make a real contribution to 
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zooarchaeology’s stated goals and that moving forward, these techniques 
must become part of the standard zooarchaeological repertoire.

Human-Animal Relationships

It is first necessary to consider the range of interactions that exist between 
humans and nonhuman animals. Knight (2012) makes a distinction be-
tween the kinds of interactions that hunters tend to have with the animals 
that they hunt and the kinds of interactions that those involved in some 
form of animal husbandry have with the animals that they keep. Informed 
by Hinde’s (1979) classification of relationships as personal (serial interac-
tions with the same individuals) or formal (serial interactions with a class 
of others), Knight (2012) argues that hunters are able to know the animals 
they hunt well as types (as in formal relationships), but not as individuals 
as they know their kin (as in personal relationships). Certainly, hunters that 
regularly hunt moose and beaver have a deep understanding of those ani-
mal types, built upon many interactions with moose and beaver over time. 
These interactions are, however, necessarily fleeting and it is rare that the 
past interactions that a hunter had with an individual animal will inform 
their decision about ongoing or future interactions with that same animal—
animals are either killed during the hunt or they flee. If hunters believe that 
the animals they killed are reincarnated if the proper ritual elements of the 
hunt are conducted (Hallowell 1960; Nadasdy 2007; Speck 1935; Tanner 
2014; Willerslev 2007), it could be argued that these interactions are under-
stood in social terms. Nonetheless, we must acknowledge the behavior of 
the hunted animals as evidence that they have no interest in being killed 
by the hunter. Moreover, it appears that some hunters are acutely aware of 
this reality, as is made readily apparent by Willerslev (2013). The materials 
(for example, meat, hides, bones) extracted from hunted animals are of 
obvious economic importance, and these animals play a significant role in a 
symbolic or cosmological sense (Hallowell 1926; Lévi-Strauss 1963; Tapper 
1988; Tilley 1999). The interactions between hunters and living animals (in 
a materialistic sense) are also extremely significant, even if the individuals 
involved in these interactions are not known to one another. These formal 
interactions simply occur between individual humans and animal types.
 In contrast to the formal relationships between hunters and animal 
types are the more personal relationships between herders (and others in-
volved in animal husbandry who may not be “herders” sensu stricto) and 
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their animals. In this case, herders know the individual animals with whom 
they interact, and their interactions with a particular animal are informed 
by their broad knowledge of that animal type (as with hunters), but also by 
previous interactions with that individual. Human-animal interactions in 
this context consist of a series of repeated interactions between individu-
als who are known to one another. In other words, we can think of the 
interactions between herders and their individual animals as being “thick,” 
while those occurring between hunters and individual animals are com-
paratively “thin” (Knight 2018), despite the fact that both the hunter and the 
herder have a tremendous knowledge about the animal types with which 
they interact (Figure 11.1). There is likely a positive correlation between the 
amount of time and space that is shared between an individual human and 
an individual animal. Interactions between humans and companion species 
such as dogs may represent the “thickest” of these interactions (Losey et al. 
2011; Losey et al. 2013b), although Argent (2010) presents a compelling case 
for horses. Within the category of livestock animals, there is certainly a di-
versity in the thickness of these interactions. Stépanoff et al. (2017) present 
five models of animal husbandry in North Asia that vary according to the 
amount of agency granted to the animals. Toward the end of the spectrum 
involving the greatest amount of animal agency, animals spend significant 
amounts of time away from people and herds need to be located, a process 
which may take weeks for some species. This mode contrasts with animal 
husbandry, in which the movement of animals is constrained, and they are 
provided with fodder as a major source of food. Those modes of interaction 
wherein animals are afforded the lowest amount of agency are also those 
where the animals are most dependent on humans and where the most 
highly individualized (thick) relationships can emerge. The end goal of the 
animal husbandry is also a significant variable in this regard, as animals 
kept for their secondary products (for example, fiber, traction, fertilizer, 
milk) are likely to live much longer than those slaughtered for meat and 
are also more likely to form these thick relationships with humans (see Al-
lentuck 2015).
 Considering the importance of these interactions between humans and 
animals, it is imperative that we not focus exclusively or even primarily on 
the interactions between humans and the products provided by animals, 
particularly meat. As Knight (2005b:5) points out, “a preoccupation with 
the outcome of the relationship (slaughter for meat) is apt to conceal the 
protracted relationship of nurturance and care that precedes it.” By virtue 
of the fact that most of the animal remains recovered from archaeological 
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Figure 11.1. Schematic representing the relationships between herders and animals, 
and hunters and animals. Hunters’ relationships with individual prey are ‘thin,’ while 
their relationships with prey types are ‘thick.’ Herders’ relationships with their flocks 
are ‘thick’ at the level of both the individual and the type. The individual interactions 
among herders and their animals are highly varied while those between hunters and 
their prey are more homogenous. 

sites belong to animals that had been consumed after they were slaughtered 
and their carcasses disarticulated, this means that these are the aspects of 
the human-animal relationships on which zooarchaeology has focused. 
This problem is reminiscent of the “streetlight effect” commonly used to 
describe a particular type of observational bias in science. Late at night, a 
police officer notices a drunkard searching for something under a street-
light. The officer asks the drunkard what he is looking for, to which the 
drunkard replies, “my keys.” The two search for the keys together under 
the streetlight for some time before the police officer asks if the drunkard 
is sure that this is where he lost his keys. “No,” he replies, “I lost them over 
there . . . in the park.” The officer asks why they are bothering to look under 
the streetlight, to which the drunkard replies, “this is where the light is.”
 A recent trend in cultural anthropology and related disciplines has 
been to focus on the interactions between living animals and humans, 
as evidenced in the growing fields of multispecies ethnography (Kirksey 
and Helmreich 2010; Ogden et al. 2013) and human-animal studies in 
the humanities and social sciences more broadly (DeMello 2012; Knight 
2005a; Philo and Wilbert 2000; Serpell 1996; Wilkie 2013). Focusing on 
these lived interactions between humans and nonhuman animals rather 
than the economic or symbolic aspects of animals has been fruitful for our 
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understanding of the nature of these relationships. I would argue that we 
must take a similar approach in zooarchaeology if we wish to understand 
these relationships—we need to start looking for our keys in the park, not 
under the streetlight. There has been some discussion of these issues in 
archaeology (Oma 2010, 2013; Orton 2010), often utilizing the relational 
ontologies of northern Eurasian hunting societies to interpret deposits of 
animal remains or representations of animals (Betts et al. 2017; Herva 2009; 
Herva and Ylimaunu 2009; Hill 2011, 2012, 2013). These studies recognize 
that animals may have been viewed as subjects with agency by past societ-
ies, but rarely integrate empirical evidence that can actually speak to this 
subjectivity and agency (but see Argent 2010; Losey et al. 2011). Stable iso-
tope analysis provides us with a rather effective “flashlight” in this context, 
allowing us to reconstruct the conditions under which an animal actually 
lived and providing us with unique insights with respect to how a living an-
imal (as a type, as an individual, or both) may have interacted with humans.

Stable Isotopes and Zooarchaeology

Isotopic studies of faunal material have not always been used to exam-
ine lived relationships between humans and animals. Early research had 
an explicitly economic focus, and the animals themselves were primarily 
seen as the most effective means to interpret the isotopic compositions of 
human tissues for the purposes of diet reconstruction (for example, Am-
brose 1986; Katzenberg 1989; White et al. 1993). This focus mirrored the 
original economic focus in zooarchaeology overall (deFrance 2009). There 
are now many instances in which the isotope analyses of the faunal mate-
rials have taken center stage within a particular study, to reconstruct past 
environmental conditions (Hartman et al. 2016; Misarti et al. 2009; Szpak 
et al. 2019), animal husbandry practices (Dufour et al. 2018; Pearson et al. 
2007; Somerville et al. 2010; Szpak et al. 2014), hunting or fishing practices 
(Grimstead et al. 2016; Guiry et al. 2016; Szpak et al. 2012), trade in ani-
mals or animal products (Frei et al. 2015; Guiry et al. 2017; Sugiyama et al. 
2018; Szpak et al. 2018; Szpak et al. 2020), or to stand in as proxies for hu-
man behavior (Cannon et al. 1999; Guiry and Gaulton 2016). These types 
of studies are certainly valuable contributions, but I suggest that viewing 
these data through the lens of the different types of interactions between 
humans and animals discussed previously can provide valuable structure 
to this research from the outset (that is, research design). The most impor-
tant contribution that stable isotope analyses can make centers on the fact 
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that these data actually provide information about the life history of the 
animal. These data can be related to the types of foods that were consumed 
(δ13C, δ15N, δ34S) or how the animal moved across the landscape through 
life (δ18O, Sr and Pb isotope ratios). I suggest that we should reframe our 
research such that we explicitly recognize why it is so crucial to know how 
an animal that ended up in an archaeological deposit actually lived. As 
outlined below, this reframing would be useful for both wild animals and 
domesticates.

Types of Human-Animal Relationships and Isotopic Applications

Highly Formal Relationships

A relatively extreme example where it would appear that little interaction 
takes place between a human and an animal involves fishing. Unlike hunt-
ing, many methods of fishing, such as those with hook and line, do not 
involve active pursuit of prey. The boundary at the surface of the water 
may make it particularly difficult for any relationships to emerge between 
fish and angler prior to the fish being hooked. Even after the fish is hooked, 
the angler is interacting only with a type rather than an individual fish. 
Some mass capture techniques are designed to acquire large numbers of 
fish in a short period of time. I would argue that these types of interactions 
represent the extreme end of the spectrum of the previously discussed re-
lationships and are the most formal, such that the nonhuman actors are 
viewed entirely as types rather than individuals. Nonetheless, there are 
some valuable insights that can be gained by applying isotopic analyses to 
fish remains from archaeological sites.
 If we accept that for fish, the meaningful unit of interaction is with the 
type, we may reconstruct aspects of the conditions under which that ani-
mal type lived, and therefore we may reconstruct the setting for the interac-
tion between the human and nonhuman actors. In short, we can use isoto-
pic measurements of fish remains to reconstruct the type of environment 
from which the fish were extracted. These reconstructions range from very 
broadly to more narrowly defined environments. At the broadest of these 
scales, several isotopic studies of modern fish have differentiated anadro-
mous and freshwater resident varieties of the same species (Godbout et al. 
2010; Hesslein et al. 1991), relying on the difference among δ13C, δ15N, and 
δ34S values for consumers in freshwater and marine environments. This has 
been applied in archaeological contexts to differentiate resident (kokanee) 
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and anadromous salmon in British Columbia (Guiry et al. 2020) as well as 
freshwater vs. marine vs. brackish water eels in Europe (Robson et al. 2012). 
Knowing the type of environment from which these fish were extracted is 
crucial if we ultimately want to understand how past peoples interacted 
with other species and the landscape more generally.
 At a finer scale within the marine or freshwater environment, it is pos-
sible to use the isotopic compositions of fish remains to reconstruct as-
pects of that fish’s environment. There is a large difference in the δ13C and 
δ15N values of different classes of marine producers, such as phytoplankton 
(usually the dominant producer), diazotrophic bacteria, canopy-forming 
kelp, seagrass, red algae, and green algae. These distinctions cause con-
sumers living in, for example, kelp forests or seagrass meadows to have 
distinct δ13C values from those living in open water conditions (dominated 
by phytoplankton) (Barros et al. 2010; Duggins et al. 1989; Dunton and 
Schell 1987). These differences are usually more subtle than those sepa-
rating marine and freshwater environments, but have been examined in 
archaeological contexts using the isotopic compositions of fish bone col-
lagen in the northeast Pacific (Braje et al. 2017; Szpak et al. 2013). In this 
case, the relative abundance of kelp forests may have been very different in 
the past relative to its current state, because of the changes wrought by the 
local extirpation of sea otters, a keystone predator, during the maritime fur 
trade. At the scale of ocean basins, Barrett and colleagues have used isotope 
analyses of Atlantic cod bones to study the Medieval cod trade in Europe 
(Barrett et al. 2008; Barrett et al. 2011; Orton et al. 2011). These analyses 
rely on the fact that there is systematic geographic variation in the isoto-
pic composition of primary producers and higher trophic level consumers 
across large spatial scales (Graham et al. 2010). While the goal of these 
analyses was ultimately aimed at understanding the economics of the trade 
in cod rather than the interactions between the anglers and the cod, they 
have still provided insight into the fishing grounds on which these cod were 
caught.
 At the finest scale, aspects of where a fish was caught may be assessed via 
the isotopic composition of its tissues. There are well-established isotopic 
gradients between pelagic and benthic habitats, as well as between inshore 
and offshore habitats in aquatic environments (Cherel and Hobson 2007; 
Hobson 1993; Hobson et al. 1994). Some fish, such as swordfish and marlin, 
are clearly associated with open water, pelagic environments and would 
have required specialized technology to harvest (Rick et al. 2019). Other 
fish inhabit a range of different environments, which may change over time 
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as the fish grows. Pacific halibut, for example, move further offshore as they 
mature, leading to lower δ13C values (due to offshore feeding) in older fish. 
Using limited data, Szpak et al. (2009) speculated that highly variable δ13C 
values in archaeological Pacific halibut were caused by the acquisition of 
fish across a range of inshore and offshore habitats. Robust interpretations 
at this scale, however, would likely require large sample sizes to adequately 
capture this variability. Combining these isotopic data with size estimates 
based on morphometrics could be particularly fruitful (Guiry et al. 2021).
 Predominantly, fish bone collagen isotopic compositions have been used 
to provide an interpretive framework for human diet (Bösl et al. 2006; Har-
rison and Katzenberg 2003; Katzenberg and Weber 1999; Pfeiffer et al. 2016; 
Reitsema et al. 2013). Secondarily, these data have been used for recon-
structing various aspects of past environments (Brugam et al. 2017; Misarti 
et al. 2009). With respect to the latter, I would argue that these data provide 
valuable insight into the conditions in which the anglers interacted with 
these fish, and reframing these studies in this light may lead to greater in-
sights into these human-animal interactions. Thus, even in the case of these 
highly formal interactions between humans and fish, isotopic data can shed 
light on aspects of the nature of human-animal interactions that would 
have been difficult, if not impossible, to ascertain on the basis of traditional 
zooarchaeological methods.

Formal Relationships

Within this category, I will focus on relationships between hunters and 
their prey. Many of the same points discussed in the previous section that 
was more narrowly focused on fish would apply to other vertebrate animals 
taken during hunts—their tissue isotopic compositions could be used to 
reconstruct the types of environments in which these animals were har-
vested. I have chosen to separate these from the highly formal relationships 
between anglers and fish in recognition of the extensive literature discuss-
ing the complex nature of interactions between hunters in traditional soci-
eties and their prey (Brightman 1993; Descola 1994; Tanner 2014; Willerslev 
2007).
 While I agree with the perspective of Knight (2012, 2018) that hunted 
animals do not form social relationships with the humans that hunt them, 
I believe that are still aspects of the relational ontologies of traditional 
hunting societies that may reveal themselves in the isotopic compositions 
of animal remains. In a criticism of Knight’s position, Hill (2013) points 
out that activities other than killing or attempting to kill are important 
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points of human-animal relations for hunters, including: tracking, travel-
ing, dreaming, listening, and observing. But an important question is, what 
traces would any of these practices leave in the archaeological record? More 
importantly within the context of this paper, how might these activities 
influence the isotopic composition of the animal, if at all?
 The presence of predators in a particular area has the potential to change 
the behavior of prey, as well as their spatial distribution. Not only do prey 
species display increased vigilance when predators occur in a particular 
area (Laundré et al. 2001), but elements of their foraging behavior, includ-
ing the relative abundance of preferred forage in the diet and the use of 
particular habitat types (for example, riparian vs. upland, open areas vs. 
forest edges), can change dramatically because of the mere presence of 
predators. Moreover, because herbivores alter their behavior due to preda-
tion risk, this can have cascading effects on the type of vegetation present 
(Ripple and Beschta 2003, 2004; White et al. 2003) and the rate of nitrogen 
mineralization in the soil (Frank 2008), in turn altering the abundance of 
other species. After wolves were reintroduced into Yellowstone National 
Park, there were major changes in elk behavior, which in turn increased the 
abundance of willows, a preferred food for beavers, which also increased 
in abundance (Ripple and Beschta 2004). These effects of predation risk on 
prey behavior have been discussed in terms of “landscapes of fear,” and it 
has been suggested that these interactions have an important role to play 
in structuring entire ecosystems (Laundré et al. 2010; Ripple and Beschta 
2004). It is easy to see how this might translate into interactions between 
humans and prey species. Perhaps less obvious is how these effects may 
explain certain aspects of the isotopic variation observed in these prey 
species.
 In an isotopic study involving late Holocene sea otters from northern 
British Columbia, Szpak et al. (2012) suggested that the low dietary di-
versity and lack of evidence for fish consumption by sea otters was evi-
dence that otter populations were at relatively low densities. The consistent 
abundance of sea otters in archaeological deposits in the region, however, 
evinced sustained hunting pressure by First Nations groups. Integrating 
the regional faunal abundance data, catch statistics from the nineteenth-
century maritime fur trade, and the isotopic compositions of the sea otters, 
they suggested that sea otter abundance was low in the vicinity of villages, 
but high in areas removed from human habitation, driven by nonlethal 
interactions (landscapes of fear) with First Nations hunters. In this case, 
the diets of this animal species as reconstructed by isotopic techniques 

proof



Why Zooarchaeology Needs Stable Isotope Analysis   ·   257

informed where interactions between hunters and sea otters were likely 
occurring, and provided a rough model for the spatial distribution of the 
species. In this case, the interpretations were grounded in the potential 
effects of nonlethal encounters between hunters and prey species. By inte-
grating knowledge of the ecology of particular prey species and a thorough 
understanding of the environmental mechanisms that can influence the 
distribution of stable isotopes, it is therefore possible to gain novel insights 
into the nature of past human-animal interactions.

Personal Relationships

Following Knight (Knight 2005b, 2012, 2018), I have suggested above that 
relationships between humans and domestic animals are thicker than those 
between humans and wild animals at the level of individuals, though not 
necessarily at the level of types (Figure 11.1). One of the primary reasons 
for this distinction is that the relationships between humans and individual 
companion or livestock animals can take on a highly individualized nature, 
reflecting a sustained history of shared time and space. Attempting to gen-
eralize about the nature of human-animal relationships, Figure 11.2 charac-
terizes the nature of these relationships on two axes: 1) the amount of time 
and space shared between human and animal, and 2) the number of dis-
tinct individuals participating in the interactions. Many species share time 
and space with humans to a significant degree (right side of Figure 11.2), 
but there is a clear difference in the level of individuality among companion 
or working species (greatest), to commensals such as mice (moderate), and 
finally to pests such as lice, intestinal parasites, or mosquitoes (least). Fish 
share very little time or space with humans, and so there is little to no dif-
ferentiation of distinct individuals, placing the most formal interactions in 
the bottom left of the figure. 
 Some domesticated species are maintained in such a way that they are 
left untended for long periods of time (“Autonomous” in Figure 11.2). For 
example, some western Siberian herders release reindeer into the forests, 
relocating them months later through searches that may last for weeks (Sté-
panoff et al. 2017). Moving from the top left to the bottom right of Figure 
11.2, there is a continuum in the nature of human-animal relationships on 
the bases of how much time and space is shared and the extent to which 
these interactions vary among individuals. In more extensive modes (for 
example, nomadic pastoralism), there are more animals and less individu-
alization, whereas in the more intensive modes (for example, stabling) a 
greater number of distinct individuals may be recognized because of the 
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Figure 11.2. Schematic representing a range of human-animal relationships along 
two axes: the amount of time and space shared (x axis) and the number of distinct 
individuals participating in the interactions (y axis). Note that this schematic is taxon-
independent in that an emu or a narwhal may be hunted as easily as a moose, and a 
turkey or a guinea pig may be intensively penned as easily as a pig. 

increased time and space shared by human and animal. In other words, 
approaching the bottom right of Figure 11.2, the probability of the devel-
opment of personal relationships increases. Moving away from this point 
in any direction decreases the probability of the formation of a personal 
relationship.
 How might the nature of these relationships be present isotopically in 
the archaeological record? I believe that in this context, variation in the 
lived experience is crucial. Something that stands out in the study of some 
animal burials is the variation with which these individuals were treated 
(Argent 2010; Losey et al. 2011; Losey et al. 2013b; Losey et al. 2018). An 
obvious implication here is that the interactions between individual hu-
mans and these animals were quite varied in life, as are interactions among 
humans. These varied life experiences have been investigated through the 
construction of osteobiographies, particularly for dogs (Losey et al. 2011; 
Losey et al. 2013b; Losey et al. 2020; Tourigny et al. 2015). Clearly, there are 
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differences among taxa in terms of how individualized their interactions 
with humans might be, and we can reasonably expect that more often than 
not, dogs should have more individualized relationships with people than 
cattle or turkeys or alpacas. Within an individual species, however, the level 
of variation in the life experience may help to deduce where along this con-
tinuum a particular set of husbandry practices were situated. Ethnographic 
studies speak to a range of complex and varied interactions between hu-
mans and livestock (Abbink 2003; Campbell 2005; Dwyer and Minnegal 
2005; Onofrei 2017; Rappaport 1968; Wilkie 2005), and there is no reason 
to believe that the same would not have been true in the past.
 The isotopic compositions of single livestock species can be extremely 
varied within a single archaeological site or deposit (for example, Pearson 
et al. 2007; Santana-Sagredo et al. 2018; Somerville et al. 2017; Thornton 
et al. 2011). What should we make of this variation? This interindividual 
variation may be related to the intensive vs. extensive nature of husbandry 
practices, as well as the number of individual animals that lived together. 
Large groups of animals that graze together on the same set of resources 
tend to have very similar tissue isotopic compositions. Smaller groups of 
animals raised in isolation from one another by different groups of people 
are more likely to have more variable tissue isotopic compositions.
 Consider the following two scenarios of cattle husbandry. In the first, 
five hundred head of cattle are raised together in confinement lots and pro-
visioned only with fodder for their entire lives. In the second, fifty hobby 
farmers each raise ten head of cattle, some employing free-range systems 
and others using a mix of free-range and foddering systems. Clearly, the 
second scenario should result in cattle with more variable tissue isotopic 
compositions, provided this is occurring in an environment with a suf-
ficient amount of baseline isotopic variability. It is also the case that those 
involved in husbandry practices more akin to the second scenario are more 
likely to develop individualized (more personal) relationships with their 
cattle (Campbell 2005; Wilkie 2005). In a study of South American cam-
elids from northern Peru, Szpak et al. (2014) interpreted high levels of in-
terindividual isotopic variability as evidence for a small-scale type of inten-
sive camelid husbandry in the arid coastal river valleys of the region. They 
suggested that individual families or other small social units kept small 
numbers of animals (or perhaps single animals) and provided them with 
a diverse range of fodder depending on what was locally available. This 
contrasts with the large herds that were kept in the high altitude grasslands 
and were characterized by more isotopically homogeneous diets (Szpak 
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et al. 2015). This coastal version of camelid husbandry was very different 
in character, in that because there were no suitable pasturelands at low 
altitude, these animals must have lived in close proximity to or within hu-
man settlements. The highly diverse diets of these animals were therefore 
taken as evidence for a range of more individualized husbandry strategies 
among different groups within large settlements. The sharing of time and 
space to this extent among humans and camelids would have been more 
likely to foster personal relationships such that the individuals participat-
ing are known to one another. Thus, in the same way that diverse mortuary 
treatments for dogs have been interpreted as evidence of more personal 
relationships with humans (Losey et al. 2011), the same may have been true 
for these camelids.

Summary

At this point, it is cliché to point out that isotopic techniques have tre-
mendous potential to shed light on past human-animal interactions. In-
stead, I will go a step further and suggest that if we want to understand 
past human-animal interactions, we must use isotopic techniques. Stable 
isotope analysis needs to become a standard part of the zooarchaeological 
tool kit, and perhaps this is already happening. This does not mean that all 
zooarchaeologists must be well versed in stable isotope analysis, but when 
we think of those techniques that are applied to the study of ancient animal 
bones, stable isotope analysis should appear alongside the identification 
of cut marks and quantification of taxonomic abundance as standard. In 
developing research projects using faunal remains, the question should not 
be, “should we include isotope analysis?” but instead, “why would we not 
include isotope analysis?”
 If the purpose of zooarchaeology is to better understand interactions 
between humans and animals, we must prioritize those techniques that 
will shed light on how animals actually lived and interacted with people. 
This is not to discount the fact that some traditional societies may not see 
the death of the animal body as the end of this relationship (Hill 2012; 
Losey et al. 2013b; Willerslev 2007). Insofar as we recognize animals as 
subjects and agents (Bird-David 1999; McFarland and Hediger 2009), how-
ever, we must acknowledge that from their perspective, being killed almost 
certainly signifies the end of this relationship. We certainly have no way 
of knowing if they share a cosmological understanding of human-animal 
interactions with the people that hunt them, but this level of understanding 
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seems extremely unlikely. This is not simply an imposition of a western ma-
terialist understanding of animals onto the past, but an approach that truly 
tries to take seriously the preposition of animal subjectivity. It is certainly 
not the case that there is a dearth of scholars applying isotope analysis to 
animal remains; if nothing else, this volume is evidence that the opposite is 
true. I do believe, however, that reframing our research to more explicitly 
attempt to connect with ideas surrounding what animal life histories can 
tell us about past human-animal interactions (beyond companion species) 
will make a truly meaningful contribution toward the stated goals of the 
discipline of zooarchaeology.
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