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Thursday 3rd March 2016 

Room R, Second Floor 
University of Georgia Hotel & Conference Center 

 
  9:00 – 10:00   Registration and Coffee   
10:00 – 10:20 Welcome and Introduction 

Suzanne Pilaar Birch & Catherine West 
Session 1 
Chair: Suzanne Pilaar Birch 

10:20 – 10:40 Amy Hirons 
Paleoceanographic Productivity 
Reconstructions Using Marine 
Mammal Bone Collagen 

10:40 – 11:00          Cyler Conrad 
Stable Isotopes as a Species and 
Anthropogenic Indicator in a Gold 
Rush-era Galapagos Tortoise and Sea 
Turtle from San Francisco, California  

11:00 – 11:20          Rachel Reid  
A New Record of Holocene Terrestrial 
Climate Variability from the Horn of 
Africa: Constraining the cause and 
timing of the African Humid Period 

11:20 – 11:40          Laurie Reitsema Invited Paper 
Applications in Economic Archaeology 
of the Ecogeographic Variations in 
Stable Carbon and Nitrogen Isotope 
Ratios of Faunal Bone Collagen 

11:40 – 12:00       Discussion   

12:00  –  1:00        Lunch 



 
Session 2 
Chair: Catherine West 
 

1:00 – 1:20              Fred Andrus  
    Oxygen Isotope Season of Capture 
    Estimates in Mollusks May Be 
    Incorrect, Yet the Method is Still  
    Useful 

1:20 – 1:40              Isabelle Lulewicz 
Reimagining the Complexity of Shell 
Deposits at Crystal River and Roberts 
Island Shell Mound Complex through 
Oxygen Isotope Geochemistry 

1:40 – 2:00              Carla Hadden 
    There and Back Again: Stable oxygen 
    isotope evidence for resource 
    catchment area at the Bayou St. John 
    Site, Alabama, USA 

2:00 – 2:20              Meghan Burchell Invited Paper 
    From Microns to Millennia: Resolution 
    and interpretation of sclerochemical 
    data in archaeology 

2:20 – 2:40              Discussion 
 
2:40 – 3:10       Coffee Break 
    Sponsored by elementar Americas, Inc. 
 
 
 
 
 



 
Session 3  
Chair: Catherine West 
 

     3:10 – 3:30 Emily Lena Jones 
The Changing Rio: Insights from the 
seventeenth century archaeological fish 
of Isleta Mission Convento (LA 724)  

3:30 – 3:50 Christine Bassett 
Clams and Climate: Implications for 
reconstructing past environments in 
Southern Alaska 

3:50 – 4:10 Laura Llorente-Rodríguez  
Trawling for Data: Exploring carbon 
and nitrogen isotopic variation within a 
large dataset of archaeological and 
modern Atlantic cod  

4:10 – 4:30 Taylor Payne 
Archaeological Applications of δ15N 

Obtained from Mollusk Shells    
 
4:30 – 5:00        Discussion 
 
 
 
 
 
 
 
 
 
 



 
Friday 4th March 2016 

Room R, Second Floor 
University of Georgia Hotel & Conference Center 

 

  9:30 – 10:00       Coffee 

10:00 – 12:00      Neotoma Database Workshop  
          Eric Grimm 

12:00  –  1:00        Lunch  

  1:00  –  4:00 Lab Tours  
          Georgia Museum of Natural History 
          Zooarchaeology Lab 

       Center for Applied Isotope Studies 

  UGA Archaeology Lab  

  4:30  –  6:00        Reception  
          Georgia Museum of Natural History 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Saturday 5th March 2016 

Room R, Second Floor 
University of Georgia Hotel & Conference Center 

 
  9:30 – 10:00          Coffee  
 
Session 4 
Chair: Catherine West 
 

10:00 – 10:20 Gypsy Price 
Subjectification of Faunal Objects: 
Isotopic contributions to post-
processual archaeology 

10:20 – 10:40 Richard Edwards 
Dog-Human Symbiosis: Archaeological 
evidence from the Great Lakes 

10:40 – 11:00 Haskel Greenfield 
An Examination of Economic 
Specialization in the Early Bronze Age 
City of Tell es-Safi using Isotopic 
Analysis of Domestic Animals  

11:00 – 11:30 Elizabeth Reitz Invited Paper 
Musings on Stable Isotopes in 
Zooarchaeology  

11:30 – 12:00  Discussion 

12:00  –  1:00    Lunch  
 
 
 
 



 
Session 5 
Chair: Suzanne Pilaar Birch 
 

1:00 – 1:20 Suzanne Pilaar Birch 
Seasonality and Herd Management at 
Neolithic Ulucak, Turkey 

1:20 – 1:40  Emily Zavodny 
Differentiating Animal Management 
Strategies in Prehistoric Croatia Using 
Stable Isotopes 

1:40 – 2:00 Georgia Roberts 
Seasonality, Hunting Strategies and 
Paleoecology of Late Pleistocene 
Tasmania, Australia – New directions 
in Australian research 

2:00 – 2:20 Jillian Swift 
Bone Collagen Stable Isotope Analysis 
of the Pacific Rat (Rattus exulans) as a 
Paleoenvironmental and Paleodietary 
Proxy in Polynesian Archaeological 
Sites 

2:20 – 2:40  Discussion 

2:40 – 3:10   Coffee Break 

3:10 – 4:00 Final Discussion 
Data Management 
Working Group Publication 
Future Meetings 
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Amy Hirons, Department of Marine and Environmental Sciences 
Nova Southeastern University, Florida, USA  
 
Co-Authors: Richard Knecht, Charles W. Potter, Jonathan Gomez 
 
Paleoceanographic Productivity Reconstructions Using Marine 
Mammal Bone Collagen 
 
Changes in primary ocean productivity play a key role in determining 
the structure and biomass yield of the North Pacific ecosystem. 
Archaeofaunal remains of marine mammals from the Aleutian 
Islands, Alaska were used as a proxy for marine productivity changes 
over decade, century and millennial scales throughout the Holocene. 
Marine vertebrate remains from several previously excavated, well-
dated archaeological deposits on Unalaska Island span the period AD 
1912-5500 BP. Stable carbon and nitrogen isotope ratios (δ13C and 
δ15N) derived from marine mammal bone and tooth collagen provide 
information about changes in food web dynamics and marine 
productivity levels and, through inference, about ecosystem changes. 
The paleorecord of phytoplankton production, in response to 
changes in atmospheric and oceanic fluctuations, is reflected in the 
stable isotope composition of the skeletal remains of these animals. 
An analysis of over five hundred pinniped, fissiped, and cetacean 
individuals over the six thousand year period indicated a consistent 
inverse relationship existed between the two isotopes. When the δ13C, 
an indication of primary production, increased, δ15N, trophic 
position, decreased. The implication is as production increases in a 
region, the need to forage through multiple trophic levels for enough 
food to sustain oneself is diminished, and survivability based on 
resources is increased. A minimum of five time periods occurred 
when both stable isotopes changed from either a positive to negative 
slope or negative to positive slope. Historical fluctuations and their 
resultant impact on marine mammals and their ecosystems can give 
context to environmental changes on modern marine mammals. 
 
 
 
 
 
 



Cyler Conrad, Department of Anthropology 
University of New Mexico, New Mexico, USA 
 
Co-Authors: Laura Pagès Barceló, Emily Lena Jones, Seth D. 
Newsome, Sherry V. Nelson, Jeffrey A. Seminoff, Kale Bruner, and 
Allen G. Pastron 
 
Stable Isotopes as a Species and Anthropogenic Indicator in a 
Gold Rush-era Galapagos Tortoise and Sea Turtle from San 
Francisco, California 
 
In 2011, a Galapagos tortoise (Chelonoidis spp.) humerus and sea turtle 
(Cheloniidae) phalanx were recovered from Gold Rush-era deposits 
(ca. 1848-1855) at the Thompson’s Cove site in San Francisco. These 
finds are the first artifactual evidence of a process well-recorded in 
historical literature: the importation of exotic turtles/tortoises into 
California to feed the gold mining population. While we know 
tortoises and sea turtles were imported to California, several aspects 
of this importation process remain unknown. For example, were 
some species of sea turtle preferred over others? Historical accounts 
typically discuss green sea turtle (Chelonia mydas) importation, but it is 
possible that ‘green sea turtle’ was a blanket phrase for several 
different species that were indistinguishable to the gold miners. In 
this paper we use stable carbon (δ13C), nitrogen (δ15N), hydrogen 
(δ2H), and oxygen (δ18O) isotope analysis of bone collagen, as well as 
δ13C and δ18O analysis of bone apatite to assess which species of sea 
turtle our specimen likely represents. Finally, we also use 
contemporary tortoise and sea turtle isotope data to explore shifts in 
the ecology of these animals from the 1850s to 2000s. 
 
 
 
 
 
 
 
 
 
 
 



Rachel Reid, Department of Anthropology,  
Washington University in St. Louis, Missouri, USA  
 
Co-Authors: Steven Brandt 
 
A New Record of Holocene Terrestrial Climate Variability from 
the Horn of Africa: Constraining the cause and timing of the 
African Humid Period 
 
The climate of North and East Africa has changed over the last 
several thousand years from warm and humid to hot and dry. The 
timing and pacing of this climate transition is disputed, especially for 
the Horn of Africa. Two rockshelter sites in southern Somalia, 
Gogoshiis Qabe and Guli Waabayo, occupied from about 12,000 to 
2,000 years before present, provide an opportunity to investigate past 
changes in aridity in this understudied region. To track changes in 
aridity at these sites, we are using the oxygen isotope aridity index 
created by Levin et al. (2006, PNAS). The index exploits the 
difference in tooth enamel oxygen isotope (δ18O) values between 
evaporation insensitive (EI) obligate drinkers and evaporation 
sensitive (ES) non-obligate drinkers to calculate a water deficit value. 
Preliminary δ18O values measured in paired, same depth dik-dik (ES) 
and warthog (EI) tooth enamel samples recovered from these sites 
suggest a significant increase in aridity over time; water deficit values 
shift from negative (-1000 cm) at lower depths to very positive values 
(1500 cm) closer to the surface, suggesting a shift from a very humid 
to very arid climate. Forthcoming dates will help to anchor this shift 
in time. 
 
 
 
 
 
 
 
 
 
 
 
 



Laurie Reitsema, Department of Anthropology  
University of Georgia, Georgia, USA  
 
Applications in Economic Archaeology of the Ecogeographic 
Variations in Stable Carbon and Nitrogen Isotope Ratios of 
Faunal Bone Collagen 
 
Invited Paper 
 
Whereas oxygen and strontium have authority in anthropological 
science for tracking landscape use and movement, carbon and 
nitrogen isotope systems chiefly are tapped to query paleodiet. 
However, carbon and nitrogen isotope ratios in animal bones encode 
a great deal of information about ecogeographic variation and 
habitat. These isotope systems can help place animals excavated from 
settlement sites across a broader landscape, and can reveal aspects of 
past human-animal-plant interactions. In this talk, I will discuss 
sources of carbon and nitrogen stable isotope variation in plants, and 
argue for the increased application of these isotope systems in 
economic archaeology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Fred Andrus, Department of Geological Sciences 
University of Alabama, Alabama, USA  
 
Oxygen Isotope Season of Capture Estimates in Mollusks May 
Be Incorrect, Yet the Method is Still Useful 
 
Oxygen isotope profiles measured in mollusk shells have been 
interpreted to estimate season of capture for about 45 years, but 
comparatively little attention has been paid to the degree and causes 
of errors. I will describe some key limitations of the approach 
through data derived from quantitative models, modern validation 
analyses, and examples of archaeological applications. A combination 
of shell growth rate variability (often age and/or species-dependent), 
environmental variation, and sampling strategy can distort isotope 
profiles in a manner that may yield incorrect seasonal interpretations 
in some shells. The resulting isotope profiles sometimes contain 
indications of inaccuracy, such as abrupt changes in value, but 
smooth and sinusoidal profiles can also yield incorrect season of 
capture estimates. The percentage of incorrect seasonal assessments 
will vary between sites and taxa in ways that are difficult to quantify, 
but useful estimates are possible through sclerochronological 
assessment of growth and comparison to contingent interpretations 
of the causes of the isotope profile shape. This inaccuracy does not 
invalidate the resulting season of capture determinations at the site 
level, but rather should be factored into the broader interpretation 
and confidence of the total suite of archaeological data regarding 
seasonality.    
 
 
 
 
 
 
 
 
 
 
 
 
 



Isabelle H. Lulewicz, Department of Anthropology  
University of Georgia, Georgia, USA 
 
Co-Authors: Victor D. Thompson, Thomas J. Pluckhahn, Oindrila 
Das, C. Fred T. Andrus 
 
Reimagining the Complexity of Shell Deposits at Crystal River 
and Roberts Island Shell Mound Complex through Oxygen 
Isotope Geochemistry 
 
Previous analysis centered on the monumental nature of shell mound 
sites often fails to establish direct empirical evidence for 
interpretations of midden accumulation or monument construction. 
The complexity of our research at Crystal River and Roberts Island 
Shell Mound Complex, Florida allows us to offer better quantitative 
assessments of the nature and temporality of shell deposit 
construction both at the small and large scales, Native subsistence 
practices, and mobility patterns. Here we combine Bayesian analysis 
of radiocarbon dates, the results from our study of oxygen isotope 
analysis from C. virginica, and the absolute value of the δ18Owater values 
of the surrounding habitats to assess these site components. 
Assuming a relatively constant δ18Owater–salinity gradient since the 
time of site occupations, these δ18Owater values vary synchronously 
with salinity allowing us to assess shifts in habitat exploitation 
through the phases of occupation at both sites. Ultimately, midden 
accumulation occurred throughout the year in later phases of 
occupation with oyster collected from a wide range of salinities while 
mound accumulation indicates collection in colder months of the 
year with the oyster collected from a more restricted range of 
salinities. The results of this study indicate an overall shift in habitat 
exploitation in relation to shifts in occupation, a contrast in mound 
and midden season of collection, and a contrast in the habitats of 
collection between mounds and middens. This has allowed us to 
reimagine the complexity and temporality of ritual and monumental 
construction in central Gulf Coast Florida.  
 
 
 
 
 



Carla Hadden, Center for Applied Isotope Studies 
University of Georgia, Georgia, USA 

Co-Authors: Isabelle H. Lulewicz 

There and Back Again: Stable oxygen isotope evidence for 
resource catchment area at the Bayou St. John Site, Alabama 
 
Sequential stable oxygen isotope data are presented for estuarine and 
marine mollusks excavated from small, well-dated pit features at the 
Bayou St. John site (1BA21), on the coast of Alabama, USA. Four 
taxa are represented: Crassostrea virginica (n=3), Mercenaria spp. 
(n=2), Rangia cuneata (n=4), and Donax variablis (n=2). These data 
were previously used to investigate seasonal aspects of shellfish 
exploitation on the northern Gulf of Mexico ca. 1100 B.P, and are 
reanalyzed here to investigate the range of water salinities from which 
the animals were collected. In the present study area, sinusoidal 
oscillations in δ18Ocarbonate within individual shells are due primarily to 
seasonal fluctuations in water temperature, with shell δ18Omin and 
δ18Omax corresponding to summer and winter growth, respectively. 
However, the ranges of δ18Ocarbonate values are influenced by water 
salinity. The relationships among water temperature, δ18Ocarbonate, and 
δ18Owater; and secondly among δ18Owater and salinity, are described by a 
system of equations available in the geological literature and take into 
account differences among taxa. Salinities are simulated from 
measured δ18Ocarbonate values assuming that δ18Omin and δ18Omax were 
precipitated at “typical” summer and winter water temperatures for 
this region, respectively, and that the local δ18Owater–salinity gradient 
has remained relatively constant over time. If these assumptions are 
correct, a wide range in salinities is represented at large 
spatiotemporal scales (i.e., the site), as well as small ones (i.e., 
features). Shells excavated from the same individual pit feature yield 
large, non-overlapping simulated salinity ranges. Occupants of the 
Bayou St. John site apparently exploited nearly the full range of 
estuarine salinities and transported molluscs back to a central place 
for processing or consumption, reflecting a large foraging radius. 
These findings contribute to an enduring debate in North American 
archaeology regarding the roles of marine resources in pre-
Columbian economies and residential patterns. 
 
 



Meghan Burchell, Department of Archaeology  
Memorial University, Newfoundland and Labrador, Canada  
 
From Microns to Millennia: Resolution and interpretation of  
sclerochemical data in archaeology 
 
Invited Paper 
 
The application of high-resolution sclerochronology combined with 
stable oxygen isotope analysis of shells from archaeological contexts 
provides insights into past cultural and environmental events. While 
stable oxygen isotope analysis of shells has been applied world-wide 
to interpret archaeological seasonality, it is now more common for 
archaeologists to use these same data to address questions of local 
environmental change.  However, oxygen isotope analysis is best 
used when the analytical resolution is sufficient to capture the full 
amplitude of isotope values. Additionally, the biology, life history and 
crystal fabrics of the shell species under study must be known, and 
balanced within archaeological inquiry. Seasonality and paleoclimate 
are not synonymous from a biogeochemical perspective since 
different growing portions of the shell are likely to record different 
environmental events.  How archaeologists negotiate analytical 
resolution and sample size to provide both a precise and meaningful 
interpretation about the past is still a difficult question to address. 
Using case studies from Canada, with an emphasis on the Pacific 
Northwest coast, this paper discusses how micron-scale sampling 
coupled with daily shell growth patterns provides an interpretive 
platform to understand both seasonal shellfish harvesting and past 
sea surface temperatures.  It will also discuss the limits and potential 
for the interpretation of both high-and low-resolution 
biogeochemical data from archaeological shells. 
 
 
 
 
 
 
 
 
 



Emily Lena Jones, Department of Anthropology 
University of New Mexico, New Mexico, USA  
  
Co-Authors: Jonathan Dombrosky, Cyler Conrad, Laura Pagès 
Barceló, Seth D. Newsome 
 
The Changing Rio: Insights from the seventeenth century 
archaeological fish of Isleta Mission Convento (LA 724) 
 
Recent studies suggest both diet and community structure of fishes in 
the Rio Grande of central New Mexico have changed dramatically 
due to contemporary anthropogenic impacts. However, the proto- 
and pre-historic ecology of the Rio Grande is poorly understood, and 
so our understanding of these impacts is incomplete. In this paper, 
we use seventeenth century fish remains from Isleta Mission 
Convento (LA 724) to establish baseline data on how the Rio Grande 
functioned prior to the establishment of the acequia system and, 
eventually, twentieth century river modifications such as dams. We 
find significant differences in δ13C and δ15N values between the Isleta 
fishes and modern samples, suggesting an open floodplain 
environment dominated by native grasses during the seventeenth 
century, in contrast to the commercial farm and range land that 
bordered this portion of the Rio Grande for much of the twentieth 
century. These data both demonstrate contemporary human impacts 
on the Rio Grande environment and highlight the potential of 
zooarchaeological contributions to riparian ecology and conservation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Christine Bassett, Department of Geological Sciences 
University of Alabama, Alabama, USA 
 
Co-Authors: C. Fred T. Andrus, Catherine F. West, Michael A. 
Etnier 
 
Clams and Climate: Implications for reconstructing past 
environments in Southern Alaska 
 
Zooarchaeological analysis of faunal remains from Unalaska, Alaska 
suggests unusually cold conditions that would have supported the 
presence of pagophilic mammals, and therefore sea ice, as far south 
as the Aleutian Islands. Additional paleoenvironmental 
reconstructions are needed to affirm or refute this claim. Oxygen 
isotope analysis of bivalve shell yields information on the 
temperature of the water in which the organism grew. However, in 
coastal environments, variations in δ18Owater may complicate the 
interpretation of shell isotope profiles. Sclerochronological and 
isotopic analysis of mollusk shells can potentially provide a proxy for 
the length of seasons during the recent geological record, thus 
providing evidence of seasonal sea ice formation and lower sea 
surface temperatures (SST). Measuring and comparing the length of 
seasonal shell growth in select species of bivalves may complement 
isotopic analysis, together providing a more precise paleoclimate 
reconstruction. This research aims to validate sclerochronological 
analysis of Saxidomus gigantea, a common bivalve in Southern Alaska 
that ceases growth below ~4-5°C, as reliable proxy for seawater 
conditions, specifically conditions conducive to the formation of sea 
ice. Thirty-five samples of S. gigantea were collected from Northern 
British Columbia and Southern Alaska. Temperature profiles were 
created by sequentially sampling sections of each shell to identify 
winter growth and then lunar-daily growth lines counted between 
each period of winter growth, quantitatively measuring the length of 
its growing season. If this method of assessing seasonality appears 
valid, it can be applied to ancient shells abundant in archaeological 
shell middens to make inferences about past seawater conditions and 
potentially indicate the presence or absence of the conditions 
necessary for sea ice accumulation. 
 
 



Laura Llorente-Rodríguez, BioArCh, Department of Archaeology 
University of York, York, UK  
 
Co-Authors: Rachelle Martyn, James Barrett, Oliver Craig, Mike 
Richards, David Orton  
 
Trawling for Data: Exploring carbon and nitrogen isotopic 
variation within a large dataset of archaeological and modern 
Atlantic cod 
 
Carbon and nitrogen isotopic ratios in archaeological fish bones have 
been used for multiple purposes, from reconstructing foodwebs to 
detecting trade. Most commonly, however, they are used as a 
component in the construction of faunal baselines for understanding 
human diet. While trophic effects are well documented within a given 
ecosystem, our understanding of spatio-temporal variation in stable 
carbon (δ13C) and nitrogen (δ15N) isotope values of marine fish 
remains incomplete. In order to explore this issue, we assemble and 
analyze one of the larger monospecific zooarchaeological isotope 
datasets in existence: that for Atlantic cod, Gadus morhua, totaling 
over 600 specimens from more than 15 countries. We demonstrate 
remarkable intraspecific variability, with ranges between the upper 
and lower values of approximately 7‰ in both δ13C and δ15N. Clear 
spatial structuring is apparent, with much (though not all) observed 
variation explicable in terms of salinity, temperature, and foodweb 
complexity, as expected a priori. Diachronically, most regions exhibit 
relative stability but significant trends in both isotope values are 
observed in the Baltic, while comparison with previously unpublished 
modern data shows that it cannot be used as a proxy for 
archaeological reference samples. Turning to trophic effects, 
observed correlations between δ15N and fish size are weaker than 
expected, and we discuss the possible impact of remodeling and 
cross-sectional sampling in this context. Our results underline not 
only the importance of acquiring geographical and temporally 
appropriate local baseline samples for dietary studies, but also the 
value of large-scale data synthesis for understanding variability in 
light stable isotope ratios in fish. 
 
 
 



Taylor Payne, Department of Geological Sciences 
University of Alabama, Alabama, USA  
 
Archaeological Applications of δ15N Obtained from Mollusk 
Shells  
 
Mollusk shells are a useful paleoenvironmental proxy data source in 
part due to the widespread occurrence of shell bearing archaeological 
sites.  Additionally, the oxygen isotope content of mollusk shells is 
commonly used to determine season of capture. However, the 
archaeological applications of nitrogen isotope measurements (δ15N) 
have not been greatly explored. Recent studies have shown how δ15N 
content of mollusk shells can be used to determine rates of 
anthropogenic nitrogen loading over time using shells from 
archaeological sites. Black’s (2014) study in Chesapeake Bay showed a 
substantial increase in δ15N over time that corresponded to an 
increase in population and industrialization of the drainage. However, 
Condon (2015) did not see this same trend in an estuary in coastal 
Mississippi. There was little or no change in δ15N values over time 
which suggests that the area was in all likelihood never densely 
populated. The conclusions of both studies suggest that δ15N of 
mollusk shells from archaeological contexts can be used as a potential 
proxy for anthropogenic impact. In some circumstances such data 
could be used to infer population density, land use, and agricultural 
fertilization.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Gypsy Price, Department of Anthropology  
University of Florida, Florida, USA 
 
Subjectification of Faunal Objects: Isotopic contributions to 
post-processual archaeology 
 
The use of isotopes in zooarchaeology has revolutionized the scale 
and breadth of analyses of faunal archaeological collections. This 
method gives us insight into previously inaccessible lived experiences 
regarding seasonality, movement within the landscape, and diet. 
Particularly in domesticated species, these experiences are the direct 
result of decisions made by human agents responsible for the 
production and consumption of exploited faunal resources. Thus, 
access to these experiences facilitates the dissolution of the 
subject/object dichotomy, a tenet heralded by post-processualist 
approaches to understanding past populations using concepts related 
to materiality and agency. However, isotopic studies are at times 
criticized for being too processual and theoretically deficient, a 
barrier which faces many scientific inquiries into the affairs of past 
peoples (and their animals). This paper illustrates how isotopic 
investigations into domesticated fauna are particularly relevant to 
post-processual explorations of the political and economic decisions 
made by institutions and individual agents, and perhaps where they 
deviate. Through the integration of exchange spheres and object 
biographies, an approach more commonly applied to non-living 
objects, isotopic investigations are a powerful tool for interpreting 
the constitution of value in faunal comestibles consumed in disparate 
socio-economic sectors of past societies. By using isotopic analyses to 
elucidate the object biographies of domesticated livestock, one is able 
to construct species specific human-livestock relations, and illuminate 
management practices enacted by human agents that qualify 
resources for circulation in particular spheres of exchange. To 
demonstrate this point, isotopic data are presented from exploited 
fauna of the Late Bronze Age palatial settlement of Mycenae, Greece. 
I aim to broaden the application of isotopic analysis in this region 
where faunal isotopic data has been largely relegated to constructing 
baselines for interpreting human isotopic data and environmental 
reconstructions. 
 
 



Richard Edwards, Department of Anthropology 
University of Wisconsin-Milwaukee, Wisconsin, USA 
 
Dog-Human Symbiosis: Archaeological evidence from the 
Great Lakes 
 
Isotopic analysis has been used to gain insights into aspects of 
cultural and provides insights into mechanisms behind changes in 
material culture. Midwest archaeologists have used them to track 
subsistence changes (e.g., introduction of maize). These destructive 
tests can create ethical and legal issues concerning the treatment of 
human remains. The Canine Surrogacy Approach (CSA) argues that 
domestic dog remains can usually be used as a proxy for humans 
because the dog values mirror the human, thereby circumventing the 
need to destroy human remains without sacrificing scientific research. 
This paper addresses the efficacy of CSA in the western Great Lakes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Haskel Greenfield, Department of Anthropology 
University of Manitoba, Manitoba, Canada  
 
Co-Authors: Elizabeth Arnold, Aren Maeir 
 
An examination of economic specialization in the Early Bronze 
Age city of Tell es-Safi using isotopic analysis of domestic 
animals 
 
Early urban economies associated with the appearance of city-states 
during the Early Bronze Age of the southern Levant are often treated 
as if they relied upon locally-available food resources for the bulk of 
their foods that were largely produced at the household level, such as 
the herding of domestic livestock around the periphery or territory of 
the city-state. In this paper, we investigate whether the pastoral 
component of economies was a small-scale local affair or was 
conducted remotely which would have involve productive specialists 
such as nomadic pastoralists through the analysis of carbon, oxygen 
and strontium isotope sample of ovicaprine dental remains from the 
Early Bronze Age deposits of Tell-es Safi/Gath, Israel. The isotope 
analysis enables a reconstruction of the life history, diet, mobility, 
seasonality of movement and management practices of these 
domestic animals. The data are suggestive of spatial separation of 
animals from the settlement as the results indicate that the animals 
were reared at a substantial distance from the site and only brought 
into the local territory immediately prior to slaughtering. In addition, 
variability in the oxygen isotope data of the ovicaprines indicates 
contrasting seasonality suggesting variable herd management patterns 
across the region. Based on these data, we argue that pastoral 
production was a specialized feature of early urban economies in the 
southern Levant since it occurred at far away from the cities. This 
would have required a level of economic scale and organization 
involving productive specialists that was far beyond that necessary 
for more localized herding patterns. It suggests that food production 
within early cities was not based on local holdings or small-scale 
herds by family units. Instead, it appears likely that there was a 
separate pastoral component conducted by specialist at a great 
distance from the settlement. 
 
 



Elizabeth Reitz, Georgia Museum of Natural History 
University of Georgia, Georgia, USA 
 
Musings on Stable Isotopes in Zooarchaeology  
 
Invited Paper 
 
This first meeting of the Stable Isotopes in Zooarchaeology Working 
Group offers an opportunity for reflection. As most of us know, the 
archaeological record is inherently incomplete and isotopic studies 
offer a way to extract insights into the past largely unavailable 
through other analyses. I am concerned, however, that some studies 
are founded on assumptions about the nature of the archaeological 
record and of human-environmental interactions that may be 
inaccurate. I also worry about destroying non-renewable evidence of 
the past without a sense of how unusual it is to encounter well-
excavated materials from closed contexts. None of the methods used 
to study the past are substitutes for thoughtful interpretation of 
complex archaeological phenomena, evidence of equally complex 
anthropogenic and non-anthropogenic forces. The full potential of 
isotopes to inform us about the past will only be achieved if the 
results of such studies are integrated within the full interdisciplinary 
complement of the archaeological record and approached from an 
anthropological perspective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Suzanne Pilaar Birch, Dept. of Anthropology, Dept. of Geography 
University of Georgia, Georgia, USA 
 
Co-Authors: Canan Çakırlar  
 
Seasonality and Herd Management at Neolithic Ulucak, 
Turkey 
 
The site of Ulucak in Western Turkey has an impressive 
archaeological sequence stretching from the early aceramic Neolithic 
in the first half of the 7th millennium BC to the Byzantine period. 
Recent zooarchaeological analyses have provided insight into the 
importance of animal husbandry practices and dairying throughout 
the Neolithic at the site. Sheep and goat were of particular 
significance for the subsistence economy, and cull patterns suggest an 
intensive management strategy that maximized herd size in the early 
Neolithic levels at the site (Levels VI and V) though there is not any 
evidence of specialization. However, there is a shift in cull patterns in 
the later Neolithic (Level IV) that may reflect a change in herd 
management strategy, potentially as a result of new dairying practices, 
emphasis on other secondary products such as wool, or changes in 
the roles of pig and cattle in the diet. In order to better understand 
herd management strategies during this period and assess whether 
distinct differences might be identified between sheep and goat 
herds, we conducted stable isotope analysis of δ13C and δ18O on 
twenty-one teeth (2nd and 3rd molars) representing 13 individuals 
from levels IV, V, and VI. These results provide insight into the 
seasonal mobility of caprines that cannot be determined from 
osteological data. Combined with the zooarchaeological data, these 
results strengthen our understanding of animal exploitation strategies 
at this pivotal moment in time and at a critical point in the landscape, 
when herding practices were spreading across Anatolia into Europe, 
and Ulucak stood as a crossroads in the transition.  
 
 
 
 
 
 
 



Emily Zavodny, Department of Anthropology  
The Pennsylvania State University, Pennsylvania, USA 
 
Co-Authors: Sarah B. McClure, Brendan J. Culleton, Douglas J. 
Kennett, Emil Podrug, and Jacqueline Balen 
 
Differentiating Animal Management Strategies in Prehistoric 
Croatia Using Stable Isotopes 
 
In this pilot study, we use stable carbon, nitrogen, and sulfur isotope 
values as proxies of diet and local environment to highlight 
differences in herding and management practices between 
domesticated species in prehistoric Croatia. Bone samples from 
known domesticates (sheep, goat, cow, and pig) and wild species 
(deer and wild boar) are taken from sites from two distinct Croatian 
landscapes: central Dalmatia and Lika.  Sample Dalmatian sites are all 
Neolithic coastal open-air villages with evidence of a heavy reliance 
on domesticated species and possible seasonal transhumance routes 
between valleys and the nearby Dinaric Alps. Iron Age settlements in 
Lika, however, are located on karstic soils and ringed by mountains 
that made movement of livestock to the sea unlikely. We expect our 
stable isotope values to reflect a difference in management strategies 
(e.g., transhumance vs. local grazing), and explore the use of sulphur 
as a tool for both more fine-grained dietary analyses and an 
environmental indicator. Analysis of faunal stable isotope values 
from these geographically diverse sites constitute the first step in 
addressing questions of how environment shapes the development, 
spread, and ultimate divergence of different animal husbandry 
strategies. 
 
 
 
 
 
 
 
 
 
 
 



Georgia Roberts, Department of Archaeology and History 
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Co-Authors: Colin Smith, Richard Cosgrove, Michael Gagan 

Seasonality, Hunting Strategies and Paleoecology of Late 
Pleistocene Tasmania, Australia: New directions in Australian 
research 

This paper will focus on emerging research within Australia utilizing 
stable isotope analysis in zooarchaeological investigations – a new 
direction for the region. The research presented here investigates the 
record of paleoecology, site utilization and hunting strategies sourced 
from the teeth of the Tasmanian Common wombat (Vombatus ursinus 
tasmaniensis) preserved in archaeological cave sites in southwest 
Tasmania. Three sites have been assessed for this research:  Kutikina 
Cave (19,770±850-14,840±930 BP), Warreen Cave (34,790±510- 
15,960±310 BP) and Bone Cave (29,000±520-13,700±860 BP), forming 
an altitudinal cline from the lowlands through to the highlands. 
Located approximately 240km south of the Australian mainland, 
Tasmania has a complex topography, driven by variable geology and 
multifaceted climatic systems. The southwest cave sites contain 
exceptionally well-preserved faunal remains dominated by two 
species: Bennett’s wallaby (Macropus rufogriseus) and the Tasmanian 
Common wombat. Wombat teeth are continuously growing, 
preserving the isotopic signature (δ18O and δ13C) of the surrounding 
environment within their enamel on a fortnightly to monthly scale for 
the 12-18 months before death. By undertaking high-resolution 
sequential isotopic sampling, this record can be recovered. As the 
wombat teeth within the southwest cave sites are directly linked to 
human occupation, this record is not only site-specific, but is also 
temporally linked to human occupation. This research suggests that 
wombats were being hunted at specific times of the year–late winter 
to early summer–in all three sites throughout their entire 
chronologies; data at odds with that for the Bennett’s wallabies (Pike-
Tay et al. 2008). Kill frequencies have also been assessed suggesting 
hunting occurred over several weeks or months, rather than years. 
Paleoenvironmental data indicate depressed seasonality through this 
period with increased aridity, correlating to the expansion of grasses. 
These results will be discussed in relation to behavioral and ecological 
variables of modern wombats within different environments.  



Jillian Swift, Department of Anthropology 
University of California, Berkeley, California, UA  
 
Bone Collagen Stable Isotope Analysis of the Pacific Rat 
(Rattus exulans) as a Paleoenvironmental and Paleodietary 
Proxy in Polynesian Archaeological Sites 
 
This paper explores the application of bone collagen δ13C and δ15N 
values from the Pacific rat (Rattus exulans) towards understanding 
changes in site ecology and human diet in Polynesian prehistory. The 
Pacific rat was introduced to virtually every Polynesian island by early 
human voyagers, and its close association with human populations 
and omnivorous diet suggest that understanding variation in rat diet 
through time can inform us about transformations in local 
ecosystems and resource allocation. A comparison of bone collagen 
stable isotope ratios of Pacific rat remains from three Polynesian 
island groups (Mangareva, the Marquesas, and Hawai‘i) demonstrates 
significant spatiotemporal variability in rat diet. Consistent declines in 
δ15N values through time are tied to large-scale processes of resource 
depression in small island systems, including species extinction and 
soil nutrient depletion. Variability in δ13C and δ15N values within sites 
provide insight into shifting human subsistence practices and site 
functions. These results demonstrate the potential for stable isotope 
analysis of Pacific rat to further our understanding of human-
environment dynamics and nutrient flows within human-centered 
foodwebs. 
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