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places, land use practices, spirituality, and many other 
cultural practices that may have been lost and/or 
recorded through a colonial lens (Turner and Berkes 
2006; Wyndham 2009). Our focus in this paper is on 
one aspect of CKPs that can leave a tangible trace 
(i.e., the archaeological record of material culture). 
The archaeological record has been one crucial source 
of information used to identify and establish where 
CKPs occur on the landscape (Lepofsky et al. 2017; 
Rick et al. 2022).  

Identifying CKPs with archaeological data is not 
always straightforward for multiple reasons. These 

Introduction 
Cultural keystone places (CKPs) are areas situated on 
the landscape that have deep meaning to one or more 
group’s cultural identities and prosperity (Cuerrier et 
al. 2015). Much like theories of place established in 
human geography (Tuan 1977), CKPs are partially 
defined by how people interact with the natural world. 
These material interactions are multifaceted, can occur 
at a multitude of overlapping spatial scales, and often 
have deep temporal roots. CKPs, though they may 
hold a physical manifestation, are also represented in 
intangible ways, such as through oral traditions about 
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issues are similar for the identification of archaeologi-
cal sites, but there are some differences, too. In 
archaeology, sites are conceptual units (rhetorical 
devices) used to approach places for the purposes of 
research, tourism, preservation, and other functions 
(Hayashida 2005; Matero 2006; McCoy 2020). CKPs, 
on the other hand, may mesh more meaningfully with 
ideas of place held by local and/or Indigenous 
peoples (Armstrong et al. 2022; Lepofsky et al. 2017). 
One of the main issues in the discovery of CKPs (as 
with archaeological sites) is that human-environment 
interactions that constitute them can be subtle, leaving 
only scant material traces (Wyndham 2009). 
Exacerbating this problem—and the focus here—are 
challenges of preservation and sampling that routinely 
obfuscate archaeological interpretation. How can one 
confidently identify a CKP if archaeological traces 
have been erased or have simply eluded the detection 
of archaeologists? 

The consequence of not fully understanding 
issues surrounding sampling and recovery of where 
CKPs occur on the landscape is critical. The 
distribution of CKPs might be unknowable, and what 
is known might change regularly. This reality may 
cause legal issues regarding land claims, land use 
planning, and its appropriate management. Those in 
the legal and regulatory world often see landscapes, 
CKPs, and/or archaeological sites through a 
comparatively simple geographic lens of presence or 
absence, with little understanding that the empirical 
archaeological record is far more complex (Martindale 
2014; Owen 2015). How, then, might those in the 
legal and regulatory world come to appreciate these 
complexities and more thoroughly evaluate the 
presence or absence of CKPs, at least in terms of their 
discovery probability via the archaeological record? 

One way in which archaeologists have worked to 
better understand geographic patterns of archaeologi-
cal observations is through the construction and 
analyses of large, multi-site databases. These datasets 
help answer research questions that focus on multiple 
geographic scales (Ritchie and Lepofsky 2020). 
Archaeologists, for instance, can pivot from regional 
to local to site-level spatial scales to analyze artifact 
variability. In this paper, we analyze the large, multi-
site faunal dataset produced and curated by the Crow 
Canyon Archaeological Center in southwestern 
Colorado to demonstrate the usefulness of such 
datasets to legal and regulatory agents and agencies. 

The large database created and curated by Crow 

Canyon (Crow Canyon Archaeological Center 2025) 
offers a means to examine the empirical variability of 
the archaeological record through space and time in 
the central Mesa Verde region and to draw 
comparisons to other regions where the presence (and 
absence) of archaeological data is increasingly 
implicated in Indigenous land claims and the 
enforcement of cultural resource management (CRM) 
regulations. One such area that we focus on in the 
discussion section is the Northwest Coast, particularly 
within British Columbia (BC, Canada). Indeed, the 
Northwest Coast (sensu Carlson 1983) comprises 
collections of sites that represent assemblies of CKPs, 
and we maintain that the sites in the Crow Canyon 
database are part of the reason why the central Mesa 
Verde region is also an accumulation of CKPs 
(Naranjo 2006; Ortman 2010, 2012; Swentzell 2015).  

BC is one of the few regions in Canada where 
many Indigenous Territories were never ceded (e.g., 
through treaty or other agreements). This has led, in 
recent years, to an upswing in legal and regulatory 
confrontations where archaeological data are squarely 
positioned to confirm Indigenous use and 
occupancy—or, more insidiously, to illustrate a 
presumed lack of use and occupancy (when there is a 
purported lack of “data”). While in some cases, 
inference from absence can indeed be justified in 
some archaeological contexts (Wallach 2019), the 
logical frameworks within which most “absences” are 
presented in real-world contexts, such as courtrooms 
and boardrooms, are anachronistic and untested 
(Martindale and Armstrong 2019). Moreover, the 
purported absence of archaeological materials might 
have no bearing on the cultural relevance, attachment, 
and inheritances of a given landscape—especially true 
for CKPs. Although we do not focus on archaeologi-
cal sites from BC in this paper, our intention is to 
illustrate variability in the absence and presence of a 
class of material culture (faunal remains) using a large 
geospatial dataset. We employ a large dataset from the 
central Mesa Verde region to this end. 

We examine faunal remains because, more than 
some other types of material culture (e.g., lithic and 
ceramic artifacts and some forms of architecture), 
animal remains are perishable. Entire sites can be 
composed of perishable artifacts (sometimes called 
ecofacts) and subsequently lost to the vagaries of 
time. For the central Mesa Verde region, we show that 
high variability in the preservation conditions of the 
zooarchaeological record across the landscape is to be 
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expected. We model this empirical reality through one 
agent of bone preservation: fragmentation. Here, we 
use a metric that combines the extent and intensity of 
bone fragmentation and serves as a proxy for how 
well archaeological materials might be represented on 
the landscape. We demonstrate over decades, with 
ongoing and incremental archaeological field and lab 
work, that the spatial extent of the archaeological 
record increases, initiating questions about 
archaeology as a tool for defining the limits of 
peoples’ presence and/or absence on a landscape 
(Owen 2015). For example, the absence of artifacts 
and ecofacts in unsurveyed spaces represents a need 
for additional attention and information and should 
not be considered as the absence or presence of 
archaeological materials. We hold that the exercise we 
present here has direct relevance to places in the 
world where the reality of CKPs is legally debated 
(e.g., BC). 

The ability to use archaeological data to influence 
legal and regulatory bodies regarding CKPs puts the 
work presented here squarely in the realm of applied 
archaeology and action ethnobiology (Albuquerque et 
al. 2024; Armstrong and Brown 2019; Arrivabene et 
al. 2024; McAlvay et al. 2021; Soldati and Almada 
2024). It is this empirical nature of the archaeological 
record, as conceptualized at the landscape scale, that 
holds meaning for action ethnobiology, particularly in 
contrast to binary legal concepts of presence and 
absence of sites on the landscape. Large, regional 
multisite databases—though steeped in Western 
scientific norms—can be used to strengthen 
Indigenous land claims. 

Previous Research 
Our intent in this paper is not to provide a literature 
review of work in environmental archaeology that 
demonstrates the increasing geospatial extent of 
artifacts and sites. Archaeologists know spatial 
coverage of the archaeological record increases with 
fieldwork; that said, there are fewer studies that 
engage the intersection of the geography of the 
archaeological record and heritage ethics and 
environmental management, though such works exist. 
Lee Lyman (1988, 1994a, b, 1998), for instance, 
investigated the probability that remains of rare 
mammals would be recovered from archaeological 
sites during his assessment of the Olympic National 
Park mountain goat (Oreamnos americanus) eradication 
plan in the 1990s. Over multiple articles and books, 
Lyman highlighted how faunal assemblages are 

narrow subsets of the life and death assemblages of 
past animal populations. Those species that are rare 
on the landscape, such as mountain goats, are not 
likely to show up in the record (Lyman 1995a).  

As a result, it is logically flawed that mountain 
goats should be culled from Olympic National Park 
because “they were never there” based on a material 
record of absence (Lyman 1998). When mountain 
goat remains are recovered, they are found in 
exceedingly low proportions across many 
archaeological sites because of low discovery 
probability caused by rarity on past landscapes and 
taphonomic variables (Lyman 1995b). Preservation 
conditions, for instance, relate closely to the degree to 
which bones are fragmented, which is our focus here. 
Fracture of bone can happen ante- or post-mortem, 
but the probability of fragmentation increases once 
carcasses are butchered by those who hunt prey. As 
the taphonomic history of a fauna unfolds from death 
to deposition, and (potential) eventual excavation, 
recovery, and analysis, the potential for fragmentation 
and destruction increases. Archaeologists encounter 
faunal remains late in this taphonomic trajectory; thus, 
zooarchaeologists study remains subject to diverse 
preservation conditions both within and across faunal 
assemblages. As a result, the absence of a species 
from the faunal record does not mean they were not 
present on prehistoric landscapes. 

Similarly, culturally modified trees in the Pacific 
Northwest are obscured over time—after a harvest 
event, the lobes on either side of the tree begin to heal 
and envelop the harvest scar, masking the harvest 
event. Assessing post-logged sites (stump cross 
sections) in a forestry cut block in Nuu-chah-nuulth 
territory, BC, Earnshaw (2019) found that 
approximately half of the bark peeling scars on 
culturally modified trees were embedded inside 
healing lobes. This meant that the diagnostic features 
on half of the potential culturally modified trees 
(especially the older ones) were invisible to 
archaeologists and were therefore not subject to 
regulatory protections.  

In this paper, we use similar logic—that absence 
and presence relate to taphonomy and sampling 
intensity—to counter the legal perspective that the 
absence of sites in a region or area means that people 
were not there in the past or that important cultural 
practices did not occur on the landscape (Owen 
2015). Many areas have not been studied, and even 
then, variability in the preservation and/or visibility of 
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the archaeological record is to be expected (e.g., see 
growing knowledge of clam gardens in the Northwest 
Coast [Lepofsky et al. 2021; Smith et al. 2019]). In this 
paper, we examine the taphonomic condition of 
remains from the Crow Canyon faunal database of 
sites in the central Mesa Verde region of southwestern 
Colorado to demonstrate variability in preservation as 
well as a changing record of absence and presence 
geographically. Although this region is dramatically 
different from the Northwest Coast, our purpose here 
is to investigate a well-studied archaeological database 
geographically, which is relevant to the study of CKPs 
elsewhere. Our results show that decades of fieldwork 
have increased the geospatial extent of the 
archaeological record of faunal remains in the region; 
what would have been considered areas of geographic 
absence decades ago show the presence of 
archaeological materials (i.e., sites and/or CKPs) 
today. 

Understanding Bone Fragmentation in the 
Central Mesa Verde Region Dataset 
One way to examine the variability in the condition of 
faunal remains between and within archaeological 
sites is to develop measures of bone fragmentation 
(Lyman 1994b; Munro and Bar-Oz 2005; Stiner 1994; 
Wolverton 2002). In this paper, we follow Lyman 
(1994b) and conceive of fragmentation in two ways: 
extent and intensity of fragmentation. Extent of 
fragmentation refers to how many bones are 
fragmented and how many are complete. We measure 
this as “%whole bones” in an assemblage, which is a 
ratio of the number of whole skeletal specimens 
relative to the total number of specimens (whole and 
fragmented) in a faunal assemblage. The lower the %
whole, the greater the extent of fragmentation. 
Intensity of fragmentation refers to how often 
fragments are fractured into smaller pieces. 
Conceptually, the smaller the fragments, the more 
intense the fragmentation. At a coarse taxonomic 
scale, we use the measure of “%unidentifiable” 
remains from an assemblage as a proxy of intensity 
with the logic that progressively smaller fragments 
have a lower probability of maintaining taxonomically 
diagnostic morphological characteristics (Cannon 
2013).  

Faunal assemblages that are poorly preserved and 
considered highly fragmented will be extensively and 
intensely fragmented with low %whole and high %
unidentifiable remains. We combine the two variables 

mathematically through dividing measures of intensity 
of fragmentation by extent of fragmentation to create 
a Fragmentation Agency Index (FAI). The FAI is 
calculated by dividing %unidentifiable by %whole. 
This calculation can be simplified to the number of 
unidentifiable specimens divided by the number of 
whole specimens. The higher the value, the more 
fragmented a faunal assemblage is. 

With the use of the FAI, variability in 
fragmentation can be studied as one important 
measure of preservation across the sites represented 
in the database. Correspondingly, we can illustrate the 
continuum of preservation conditions within and 
between sites in the region. We calculate FAI per 
study unit in the Crow Canyon database; a study unit 
is defined as a specific area of similar deposition or 
cultural use in time and space. Different structures or 
middens are common types of study units, which are 
then explored further using provenience designations 
that specify exact vertical and horizontal locations 
within a study unit (Crow Canyon Archaeological 
Center 2001). 

To be clear, what we see is variability in the 
preservation of faunal remains across the 890 study 
units from 48 sites represented in the Crow Canyon 
database (Figure 1; Supplementary File 1)1. Our point 
related to CKPs is that even perishable cultural 
materials, such as zooarchaeological remains, are 
expected to vary considerably in their condition and 
presence across sites. How does this play out 
geographically in the region? 

The Geography of the Central Mesa Verde 
Region Faunal Record 
Crow Canyon’s database contains detailed 
information for 48 archaeological sites, however, 
there are over 30,000 recorded sites in the county 
where the center resides (additional sites exist on non-
surveyed lands). If we think in terms of FAI and the 
presence of faunal remains, data from the 48 sites can 
be visualized in terms of the taphonomic importance 
of fragmentation.  

The maps in Figure 2A show the median FAI per 
site; larger, lighter circles reflect sites with higher FAI 
remains (meaning less well preserved, more 
fragmented). There is spatial variability in the 
magnitude of the importance of fragmentation and 
associated preservation condition of remains. The 
geographic implication of the map visualization is that 
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variable differential preservation of faunal remains is 
to be expected across space. Importantly, then, the 
absence of zooarchaeological bone in one or another 
location is hypothetical until it has been determined 
through fieldwork. Extending this logic to regulatory 
reviews for environmental or other impact 
assessments, reliance on existing databases to 
determine the archaeological or CKP potential of a 
landscape is hypothetical without field and laboratory 
work. 

Differential preservation of bone is but one factor 
that influences the probability of encountering faunal 
remains; another variable is the extent and intensity of 
fieldwork over time. Preservation combined with 
recovery efforts leads to zooarchaeological samples 
that vary in size (conceivably from n = 0 to very large 

faunas, such as > n = 30,000 remains). Here we map 
the distribution of faunal sample size from sites in the 
dataset (Figure 2B). Larger, lighter circles represent 
larger faunas. Recall the geographic distribution 
portrayed in the map is not for all sites in the region, 
nor is it for all remains at the sites; it’s a distribution 
of what has been reported by Crow Canyon as a result 
of their archaeological sampling of sites. 

The preservation condition maps also display 
projects conducted by Crow Canyon over several 
decades. If the geographic distribution is visualized in 
a manner that conveys the geographic record of 
faunal sampling over time (Figure 2), it is clear that 
what is known about the distribution of faunal 
remains (and by association other cultural materials) 
has changed over the last 40 years. Of key concern 

Figure 1 The variability in the Fragmentation Agency Index (FAI) from 890 study units across 48 archaeological sites in Crow 
Canyon databases. FAI values are divided into four categories for visual purposes (demarcated visually in blue, sequentially): 
low (below the first quartile), medium-low (between the first and second quartile), medium-high (between the second and 
third quartiles), and high agency (above the third quartile). 
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Figure 2 Changes in A median Fragmentation Agency Index (FAI) and B faunal assemblage sample size (n) through time. 
Time is measured as the year the last faunal data was added to the database (note that projects were often started years 
before). This figure illustrates how much information is added across the landscape as time progresses and the variation in 
its quality.  
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when thinking in terms of regulatory geography is that 
what appears to be a record of geographic absence on 
the cultural landscape has decreased over time. The 
logic is simple, the more we look, the more we find. 
Discovery probability of sites, faunal remains, and 
other cultural materials increases over time because 
sampling has extended to new areas and sampling 
technologies have improved over time. Our simple—
yet essential—point is that a contemporary map of a 
landscape reflects the current state of knowledge, not 
absence. If the importance of a portion of a landscape 
is to be known, especially in terms of CKPs, absence 
is not the null hypothesis, rather presence of cultural 
materials is. 

Discussion 
Scholars of action ethnobiology make a call for 
researchers to step into the real-world impacts of their 
work, to literally put themselves on the front lines of 
activism in social and environmental justice 
(Armstrong and Brown 2019; Armstrong and 
McAlvay 2019; references in Turner 2020). Progress is 
being made in many ways, including but not limited to 
decolonizing academic programs, courses, and syllabi; 
direct fieldwork that has important legal implications; 
and community-engaged research done for 
community members, not for the primary scholarly 
benefit of individuals. In these areas, researchers may 
struggle to integrate into and receive recognition 
within traditional academic, disciplinary structures. 
One issue that permeates action scholarship is 
whether there are frames of understanding that 
empower academics to recognize the merits of applied 
and action research, into which examples such as the 
one we present here—an application of taphonomic 
and geospatial approaches in archaeology for the 
benefit of legal actions related to heritage claims—
may be meaningfully integrated and recognized. What 
is legal and ethical to the zooarchaeologist who simply 
recognizes taphonomy as a theory for understanding 
the condition of faunal samples? 

Without a conceptual superstructure for framing 
applied and action research, calls for action may not 
reach full potential. Some ethnobiologists may, for 
instance, work towards actionable outcomes in their 
research, but in relative isolation from others in 
academic communities. Others may make important, 
periodic attempts to influence key academic and 
applied conversations outside their disciplines, mainly 
to fall on deaf ears. In addition, calls for action that 
are not clearly integrated into the implications of 

disciplinary frameworks may cause some scholars to 
retreat deeper into the stability of disciplinary norms 
and currencies of success, which may lead to further 
academic gatekeeping against novel forms of 
scholarship. Beyond codes of ethics for research, we 
must lay the foundations of why action and applied 
research make sense within and beyond traditional 
disciplines. 

We have argued elsewhere that historical 
ecology—a theoretical perspective that portrays the 
integrated and synergistic complexities of human-
environment interactions (Armstrong and Veteto 
2015; Balée 2013; Crumley 2021)—provides action-
oriented framing for ethnobiology and environmental 
archaeology (Wolverton et al. 2023), particularly when 
interwoven with ethical precepts from environmental 
justice studies. Ethnobiologists, from disciplinary and 
interdisciplinary perspectives, understand human-
environmental interactions are complex, entangled, 
and widely impactful across many geographic and 
cultural scales (Ignace and Ignace 2020). Such 
understanding makes sense to anthropologists, 
ecologists, geographers, linguists, taxonomists, and 
others who recognize ethnobiology as an interdiscipli-
nary home (Wolverton et al. 2014; Wyndham et al. 
2011). Environmental justice studies provide ethical 
guideposts that integrate fluidly with foundational 
precepts of historical ecology (Figueroa and Waitt 
2010), such that even a geospatial study of the 
taphonomic condition of faunal remains in a region 
(such as this one) can easily be recognized as holding 
important meaning for action research. For example, 
in Indigenous land claims cases in BC, Indigenous 
communities are tasked with providing evidentiary 
proofs of “land-use” prior to 1846 (i.e., the signing of 
the Oregon Treaty as declaration of British 
sovereignty). Archaeological evidence has been 
particularly important in such cases; however, it is also 
weaponized against claimants when defendants (the 
Crown) argue the absence of archaeological data in a 
given area proves the absence of people—therefore 
reducing a Nation’s strength of claim (see also 
Martindale and Armstrong 2019). Clearly, the record 
of archaeological absence in an area might be 
expected to decrease with increased fieldwork, as is 
the case for the Mesa Verde region (this study); 
certainly, absence cannot be assumed for areas not 
studied. 

Three theoretical concepts from environmental 
justice studies help strengthen the theoretical position 
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of action research in ethnobiology (Figueroa and 
Waitt 2010; Wolverton et al. 2023). First, each person 
holds an environmental identity, comprising their 
connection to places, their understanding of 
environments, and even their values related to 
environmental ethics (which informs their behaviors 
and choices). Individual environmental identities 
coalesce in communities to form environmental 
heritage or held-communal norms that are shared and 
passed down through time. Second, people encounter 
places (known and new ones) from the perspective of 
their environmental heritage, and thus each place is 
represented to them as a moral terrain because of the 
identity they bring to it. What a lawyer steeped in legal 
regulations and currencies brings to a court case about 
a place represents a different moral terrain than can, 
and would be, that of someone who belongs to and 
witnesses the same area as a CKP (Napoleon 2005). 
Third, and perhaps most important for the action 
ethnobiologist—who likely walks (or at least may 
traverse) the halls of academia steeped in Western 
norms—is that environmental heritage today 
represents the collective continuance of a given 
community. Collective continuance holds that 
heritage is not only about the past but also influences 
the future well-being of people and their communities 
(Harjo 2019).  

Environmental identity/heritage, moral terrains, 
and collective continuance offer all ethnobiologists a 
theoretical framing with which to enter into and 
better understand the intellectual merits of applied 
and action research. This is true for practitioners in 
seemingly disparate cultural and geographic contexts 
(e.g., Colorado and British Columbia), but where 
environmental identity/heritage represents nothing 
other than what anthropologists have recognized as 
culture, under its many definitions. The concept of 
moral terrains represents place as known by the 
geographer, with clear explication that peoples’ values 
connect to places and represent an identity-based lens 
through which places are understood. And collective 
continuance represents historical, cultural continuity 
as experienced in wonder by the archaeologist when 
encountering material culture from the past. We must 
look toward the future well-being of communities; to 
adopt such a framing puts respect before knowledge 
as scholarship becomes part of the framing of action 
ethnobiology. A future direction for this research is to 
work directly with Indigenous community members 
related to the geographic distribution of the 

archaeological record and its relation to CKPs. 

Conclusion 
Our geographic perspective on taphonomy attempts 
to acknowledge the ethical impacts and relevance of 
heritage-based data. As co-authors we do not share 
the same environmental identities and heritage, but 
our work is informed by the traditions of Western 
archaeology. Nor do we encounter places through the 
same lenses as moral terrains, but we are studying 
places here via the lenses of geospatial data analytics, 
archaeology, ethnobiology, and historical ecology. 
Our intention could be to inform the collective 
continuance of Indigenous cultures in the Mesa Verde 
region; indeed, we hope this has been achieved. 
However, we authored this paper because we became 
aware of simplistic geographic and archaeological data 
use in court cases and regulatory frameworks in 
British Columbia and beyond.  

The absence of archaeological data is not 
evidence of human absence or value relative to a 
particular landscape at a particular point in time. Yet, 
regulatory compliance regimes often rely on this 
flawed logic when making land-use decisions. To do 
so ignores decades of theory and practice in 
archaeology focusing on site formation processes, 
taphonomy, and more broadly historical ecology. 
Have we (archaeologists) grappled enough with these 
concepts when it comes to Indigenous peoples’ 
presence on the landscape and the legal and political 
implications of our findings? Is it possible we 
downplay ancestral presence when we base our 
conclusions on the established archaeological record 
without conveying the geographic limitations of our 
sampling? Evoking the CKP concept may help 
archaeologists re-frame their approach, from trace-
centric (i.e., what has been recovered) to place-centric 
(i.e., the meaning of a place), reintroducing ourselves 
with the limitations of archaeological methods and 
data, while supporting Indigenous land-use cultural 
legacies and ultimately, sovereignty.  

Notes  
1We have attached raw data needed to replicate the 
Fragmentation Agency Index across all Crow Canyon 
study units and sites except for one: the Haynie site 
(5MT1905). The Haynie site is an ongoing field 
project. We feel data from Haynie is important to 
incorporate here to illustrate variability in preservation 
potential. These data are not completely finalized so 
we have left them out of Supplementary File 1. 



 

Wolverton et al. 2025. Ethnobiology Letters 16(2):47–57  55 

Perspectives 
Special Issue: Historical Ecology & Cultural Keystone Places 

Acknowledgments  
We acknowledge the Pueblo, Ute, Paiute, Diné, and 
Jicarilla Apache peoples on whose traditional 
homelands sites in the Crow Canyon database rest. 
We also thank all the researchers, staff, and interns 
associated with data collection from each of the 
projects at the Crow Canyon Archaeological Center 
(and numerous other institutions). The following 
institutions have helped preserve these sites: The 
Archaeological Conservancy, National Park Service, 
the Bureau of Land Management, and Colorado 
Mountain College. Funding that helped build the 
Crow Canyon databases was provided by the National 
Science Foundation, National Endowment for the 
Humanities, History Colorado State Historical Fund, 
and the Earthwatch Institute. Three anonymous 
reviewers greatly improved the content and clarity of 
the paper. Thank you. 

Declarations 
Permissions: None declared. 

Sources of funding: None declared. 

Conflicts of Interest: None declared. 

References Cited 
Albuquerque, U. P., A. Maroyi, A. H. Ladio, A. 

Pieroni, A. M. Abbasi, B. A. Toledo, F. Dahdouh-
Guebas, G. Hallwass, G. T. Soldati, G. Odonne, I. 
Vandebroek, J. Vallès, J. A. Hurrell, M. Pardo de 
Santayana, M. d. l. Á. La Torre-Cuadros, M. T. P. 
Silva, M. C. M. Jacob, V. S. da Fonseca-Kruel, and 
W. S. Ferreira Júnior. 2024. Advancing Ethnobiolo-
gy for the Ecological Transition and a More 
Inclusive and Just World: A Comprehensive 
Framework for the Next 20 Years. Journal of 
Ethnobiology and Ethnomedicine 20:18. DOI:10.1186/
s13002-024-00661-4. 

Armstrong, C. G., and C. Brown. 2019. Frontiers are 
Frontlines: Ethnobiological Science against 
Ongoing Colonialism. Journal of Ethnobiology 39:14–
31. DOI:10.2993/0278-0771-39.1.14. 

Armstrong, C. G., J. Earnshaw, and A. C. McAlvay. 
2022. Coupled Archaeological and Ecological 
Analyses Reveal Ancient Cultivation and Land Use 
in Nuchatlaht (Nuu-chah-nulth) Territories, Pacific 
Northwest. Journal of Archaeological Science 
143:105611. DOI:10.1016/j.jas.2022.105611. 

Armstrong, C. G., and A. C. McAlvay. 2019. 
Introduction to Special Section on Action 

Ethnobiology. Journal of Ethnobiology 39:3–13. 
DOI:10.2993/0278-0771-39.1.3. 

Armstrong, C. G., and J. R. Veteto. 2015. Historical 
Ecology and Ethnobiology: Applied Research for 
Environmental Conservation and Social Justice. 
Ethnobiology Letters 6:5–7. DOI:10.14237/
ebl.6.1.2015.313. 

Arrivabene, A., L. Lasic, J. Blanco, S. M. Carrière, A. 
Ladio, S. Caillon, V. Porcher, and I. Teixidor-
Toneu. 2024. Ethnobiology's Contributions to 
Sustainability Science. Journal of Ethnobiology 44:207–
220. DOI:10.1177/02780771241261221. 

Balée, W. 2013. Cultural Forests of the Amazon: A 
Historical Ecology of People and Their Landscapes. 
University of Alabama Press, Tuscaloosa. 

Cannon, M. D. 2013. NISP, Bone Fragmentation, and 
the Measurement of Taxonomic Abundance. Journal 
of Archaeological Method and Theory 20:397–419. 
DOI:10.1007/s10816-012-9166-z. 

Carlson, R. L. 1983. Prehistory of the Northwest 
Coast. In Indian Art Traditions of the Northwest Coast, 
edited by In R. L. Carlson, pp. 14–32. Archaeology 
Press, Simon Fraser University, Burnaby, Canada. 

Crow Canyon Archaeological Center 2001. The Crow 
Canyon Archaeological Center Field Manual. Crow 
Canyon Archaeological Center, Cortez, CO. 

Crow Canyon Archaeological Center. 2025. Crow 
Canyon Archaeological Center Research Database. 
Avai lable at :  ht tps ://crowcanyon.org/
R e s e a r c h R e p o r t s / R e s e a r c h D a t a b a s e /
database_home. Accessed on February 18, 2025. 

Crumley, C. L. 2021. Historical Ecology: A Robust 
Bridge between Archaeology and Ecology. 
Sustainability 13:8210. 

Cuerrier, A., N. J. Turner, T. C. Gomes, A. Garibaldi, 
and A. Downing. 2015. Cultural Keystone Places: 
Conservation and Restoration in Cultural 
Landscapes. Journal of Ethnobiology 35:427–448. 
DOI:10.2993/0278-0771-35.3.427. 

Earnshaw, J. K. 2019. Cultural Forests in Cross 
Section: Clear-Cuts Reveal 1,100 Years of Bark 
Harvesting on Vancouver Island, British Columbia. 
American Antiquity 84:516–530. DOI:10.1017/
aaq.2019.29. 

Figueroa, R. M., and G. Waitt. 2010. Climb: 
Restorative Justice, Environmental Heritage, and 
the Moral Terrains of Uluṟu-Kata Tjuṯa National 



 

Wolverton et al. 2025. Ethnobiology Letters 16(2):47–57  56 

Perspectives 
Special Issue: Historical Ecology & Cultural Keystone Places 

Park. Environmental Philosophy 7:135–164. 
DOI:10.5840/envirophil20107219. 

Harjo, L. 2019. Spiral to the Stars: Mvskoke Tools of 
Futurity. University of Arizona Press, Tucson, AZ. 

Hayashida, F. M. 2005. Archaeology, Ecological 
History, and Conservation. Annual Review of 
An t h r o po l o g y  34 :43–65 .  DOI :10 .1146/
annurev.anthro.34.081804.120515. 

Ignace, M., and C. R. E. Ignace. 2020. A Place Called 
Pípsell: An Indigenous Cultural Keystone Place, 
Mining, and Secwépemc Law. In Plants, People and 
Places: The Roles of Ethnobotany and Ethnoecology in 
Indigenous Peoples’ Land Rights in Canada and Beyond, 
edited by N. J. Turner, pp. 131–150. McGill-
Queen’s University Press, Montreal, Canada. 

Lepofsky, D., C. G. Armstrong, S. Greening, J. 
Jackley, J. Carpenter, B. Guernsey, D. Mathews, and 
N. J. Turner. 2017. Historical Ecology of Cultural 
Keystone Places of the Northwest Coast. American 
Anthropologist 119:448–463. DOI:10.1111/
aman.12893. 

Lepofsky, D., G. Toniello, J. Earnshaw, C. Roberts, L. 
Wilson, K. Rowell, and K. Holmes. 2021. Ancient 
Anthropogenic Clam Gardens of the Northwest 
Coast Expand Clam Habitat. Ecosystems 24:248–260. 
DOI:10.1007/s10021-020-00515-6. 

Lyman, R. L. 1988. Significance for Wildlife 
Management of the late Quaternary Biogeography 
of Mountain Goats (Oreamnos americanus) in the 
Pacific Northwest, U.S.A. Arctic and Alpine Research 
20:13–23. DOI:10.1080/00040851.1988.12002647. 

Lyman, R. L. 1994a. The Olympic Mountain Goat 
Controversy: A Different Perspective. Conservation 
Biology 8:898–901. 

Lyman, R. L. 1994b. Vertebrate Taphonomy. Cambridge 
University Press, Cambridge. 

Lyman, R. L. 1995a. Determining When Rare (Zoo-)
Archaeological Phenomena Are Truly Absent. 
Journal of Archaeological Method and Theory 2:369–424. 
DOI:10.1007/BF02229004. 

Lyman, R. L. 1995b. Inaccurate Data and the Olympic 
National Park Mountain Goat Controversy. 
Northwest Science 69:234–238. 

Lyman, R. L. 1998. White Goats, White Lies: The 
Misuse of Science in Olympic National Park. 

Martindale, A. 2014. Archaeology Taken to Court: 
Unravelling the Epistemology of Cultural Tradition 
in the Context of Aboriginal Title Cases. In 

Rethinking Colonial Pasts Through Archaeology, edited 
by N. Ferris, R. Harrison and M. V. Wilcox, pp. 397
–422. Oxford University Press, Oxford.  

Martindale, A., and C. G. Armstrong. 2019. The 
Vulnerability of Archaeological Logic in Aboriginal 
Rights and Title Cases in Canada: Theoretical and 
Empirical Implications. Collaborative Anthropologies 
11:55–91. DOI:10.1353/cla.2019.0004. 

Matero, F. 2006. Making Archaeological Sites: 
Conservation as Interpretation of an Excavated 
Past. In Of the Past, for the Future: integrating 
Archaeology and Conservation, edited by N. Agnew and 
J. Bridgland, pp. 55–63. The Getty Conservation 
Institute, Los Angeles, CA. 

McAlvay, A. C., C. G. Armstrong, J. Baker, L. B. Elk, 
S. Bosco, N. Hanazaki, L. Joseph, T. E. Martínez-
Cruz, M. Nesbitt, M. A. Palmer, W. C. Priprá de 
Almeida, J. Anderson, Z. Asfaw, I. T. Borokini, E. 
J. Cano-Contreras, S. Hoyte, M. Hudson, A. H. 
Ladio, G. Odonne, S. Peter, J. Rashford, J. Wall, S. 
Wolverton, and I. Vandebroek. 2021. Ethnobiology 
Phase VI: Decolonizing Institutions, Projects, and 
Scholarship. Journal of Ethnobiology 41:170–191. 
DOI:10.2993/0278-0771-41.2.170. 

McCoy, M. D. 2020. The Site Problem: A Critical 
Review of the Site Concept in Archaeology in the 
Digital Age. Journal of Field Archaeology 45:S18–S26. 
DOI:10.1080/00934690.2020.1713283. 

Munro, N. D., and G. Bar-Oz. 2005. Gazelle Bone 
Fat Processing in the Levantine Epipalaeolithic. 
Journal of Archaeological Science 32:223–239. 
DOI:10.1016/j.jas.2004.08.007. 

Napoleon, V. 2005. Delgamuukw: A Legal 
Straightjacket for Oral Histories? Canadian Journal of 
Law and Society 20:123–155. DOI:10.1353/
jls.2006.0025. 

Naranjo, T. 2006. We Came From the South, We 
Came From the North: Some Tewa Origin Stories. 
In The Mesa Verde World, edited by D. G. Noble, pp. 
49–57. School of American Research Press, Santa 
Fe, NM. 

Ortman, S. G. 2010. Evidence of a Mesa Verde 
Homeland for the Tewa Pueblos. In Leaving Mesa 
Verde: Peril and Change in the Thirteenth-Century 
Southwest, edited by T. A. Kohler, M. D. Varien and 
A. M. Wright, pp. 222–261. University of Arizona 
Press, Tucson, AZ. 



 

Wolverton et al. 2025. Ethnobiology Letters 16(2):47–57  57 

Perspectives 
Special Issue: Historical Ecology & Cultural Keystone Places 

Ortman, S. G. 2012. Winds from the North: Tewa Origins 
and Historical Anthropology. University of Utah Press, 
Salt Lake City, UT. 

Owen, T. 2015. An Archaeology of Absence (Or the 
Archaeology of Nothing). Historic Environment 27:70
–83. 

Rick, T. C., T. J. Braje, L. Graham, K. Easterday, C. 
A. Hofman, B. E. Holguin, A. M. Mychajliw, L. A. 
Reeder-Myers, and M. D. Reynolds. 2022. Cultural 
Keystone Places and the Chumash Landscapes of 
Kumqaq’, Point Conception, California. American 
Antiquity 87:487–504. DOI:10.1017/aaq.2021.154. 

Ritchie, M., and D. Lepofsky. 2020. From Local to 
Regional and Back Again: Social Transformation in 
a Coast Salish Settlement, 1500–1000 BP. Journal of 
Anthropological Archaeology 60:101210. DOI:10.1016/
j.jaa.2020.101210. 

Smith, N. F., D. Lepofsky, G. Toniello, K. Holmes, L. 
Wilson, C. M. Neudorf, and C. Roberts. 2019. 3500 
Years of Shellfish Mariculture on the Northwest 
Coast of North America. PLOS ONE 14:e0211194. 
DOI:10.1371/journal.pone.0211194. 

Soldati, G. T., and E. D. Almada. 2024. Political 
Ethnobiology. Ethnobiology and Conservation 13. 
DOI:10.15451/ec2024-07-13.20-1-18. 

Stiner, M. C. 1994. Honor Among Thieves: A 
Zooarchaeological Study of Neandertal Ecology. Princeton 
University Press, Princeton, NJ. 

Swentzell, P. 2015. Irrigating Astrofalfa. In Sushi in 
Cortez: Interdisciplinary Essays on Mesa Verde, edited by 
D. Taylor and S. Wolverton, pp. 73–89. University 
of Utah Press, Salt Lake City, UT. 

Tuan, Y.-F. 1977. Space and Place: The Perspective of 
Experience. University of Minnesota Press, 
Minneapolis, MN. 

Turner, N. J., ed. 2020. Plants, People, and Places: The 
Roles of Ethnobotany and Ethnoecology in Indigenous 
Peoples’ Land Rights in Canada and Beyond. vol. 96. 
McGill-Queen's University Press, Montreal, 
Canada. 

Turner, N. J., and F. Berkes. 2006. Coming to 
Understanding: Developing Conservation Through 
Incremental Learning in the Pacific Northwest. 
Human Ecology 34:495–513. DOI:10.1007/s10745-
006-9042-0. 

Wallach, E. 2019. Inference from Absence: The Case 
of Archaeology. Palgrave Communications 5:94. 
DOI:10.1057/s41599-019-0307-9. 

Wolverton, S. 2002. NISP:MNE and %Whole in 
Analysis of Prehistoric Carcass Exploitation. North 
American Archaeologist 23:85–100. DOI:10.2190/
egdq-cq1q-lld2-h3tp. 

Wolverton, S., K. J. Chambers, and J. R. Veteto. 2014. 
Climate Change and Ethnobiology. Journal of 
Ethnobiology 34:273–275. DOI:10.2993/0278-0771-
34.3.273. 

Wolverton, S., R. M. Figueroa, and C. G. Armstrong. 
2023. Integrating Historical Ecology and 
Environmental Justice. Journal of Ethnobiology 43:57–
68. DOI:10.1177/02780771231162196. 

Wyndham, F. S. 2009. Spheres of Relations, Lines of 
Interaction: Subtle Ecologies of the Rarámuri 
Landscape in Northern Mexico. Journal of 
Ethnobiology 29:271–295. DOI:10.2993/0278-0771-
29.2.271. 

Wyndham, F. S., D. Lepofsky, and S. Tiffany. 2011. 
Taking Stock in Ethnobiology: Where Do We 
Come From? What are We? Where are We Going? 
J o u r n a l  o f  E t h n o b i o l o g y  3 1 : 1 1 0 – 1 2 7 . 
DOI:10.2993/0278-0771-31.1.110. 


