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PLENARY: Biological and cultural adaptation to changing climates 
Tuesday 28th June 2022; 09.00-10.45 

Room: Th. P 

Chairs: Zachary Garfield (Institute for Advanced Studies in Toulouse); Sheina Lew-Levy (Max Planck 

Institute for Evolutionary Anthropology) 

Emails: zachary.garfield@iast.fr; sheinalewlevy@gmail.com  

Abstract: Throughout our evolutionary history and into the present, humans have been shaped by 

environments in flux. For example, Potts (1998, p. 95) argued that “extreme environmental variability 

[…] ultimately had a more pervasive influence on hominid evolution than did any single type of 

environment.” As a result, human biology, physiology, and development have evolved in concert with 

such changing ecologies. Our propensity for culture has also helped us adapt to varying environments 

through the invention and transmission of specialized technologies. Contemporary hunter-gatherers 

are culturally, geographically, and ecologically diverse. Many contemporary hunter-gatherers are at 

the forefront of the climate crisis. And, many hunter-gatherers have long histories of being forced to 

adapt to life in harsh ecologies because of both pressures from foraging subsistence strategies and 

from inter-group dynamics. Thus, studying biological and cultural adaptations to changing climates in 

hunter-gatherer societies is not only relevant to our understanding of human evolution, but has 

implications for sovereignty, human rights, and cultural resilience. In this plenary session, we invite 

researchers in biological anthropology, archaeology, behavioural ecology, and other disciplines within 

the evolutionary social sciences to share their research on hunter-gatherer adaptations to changing 

climates. Papers within this session will use evolutionary frameworks broadly defined to address past, 

present, and future challenges posed by environmental variability, and should discuss how human 

biology and/or culture has/is expected to adapt to new ecological horizons.  

The plenary is open to individuals of all career stages. We especially invite women, underrepresented 

scholars, and participants from lower-middle-income countries to submit abstracts. Priority will be 

given to papers which present unpublished findings, new frameworks for understanding the past, and 

participatory approaches to studying human evolution and climate change. Plenary sessions will be 

broadcast live over YouTube. 

09.00-09.20 Ashley Lemke 

Anthropology Underwater: Submerged Landscape 
Archaeology, Hunter-gatherers, and Climate 
Change 

 Q&A  

09.25-09.45 
Elspeth Ready, Friederike 
Hillemann, James Holland Jones 

Climate change and subsistence risk-management 
in the Canadian Arctic 

 Q&A  

09.50-10.10 Felix Riede, Alejandro Ordonez,   

Dynamic limiting factor modelling reveals changing 
adaptive pressures and population dynamics of 
past hunter-gatherers: an example from Last 
Glacial-Interglacial Transition in Europe 

 Q&A  

10.15-10.35 
Peter M. Yaworsky, Shumon T. 
Hussain, Felix Riede 

The Effects of Climate and Population on the 
Human Niche Space of Late Upper Paleolithic 
Europe 

 Q&A  
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Anthropology Underwater: Submerged Landscape Archaeology, Hunter-
gatherers, and Climate Change 
Authors: Ashley Lemke (University of Texas at Arlington) ashley.lemke@uta.edu  

 

Abstract: Hunting and gathering is, and has been, the most successful human adaptation ever to exist. 

Foraging peoples moved across the globe, encountered every type of habitat, engaged with their 

environment in flexible and innovated ways, and were witnesses to vast climatic changes. One of the 

most significant planetary changes since the Pleistocene are global water level fluctuations and the 

landscapes they submerged. In the past, just as today, rates of water level rise were variable, from 

long-term slow changes to catastrophic events, and others that were likely observable on a 

generational basis. Generational knowledge about hunting and living in a changing world was likely 

embedded in oral histories and by other means and can be characterized as Traditional Ecological 

Knowledge. A series of submerged archaeological sites in the North American Great lakes can 

illuminate many of these issues, as a case study of water level changes, human niche construction, 

and traditional ecological knowledge. 9,000-year-old stone constructed caribou hunting sites bare 

similarity to those in the Arctic and this collaborative project combines archaeological methods with 

interdisciplinary science, indigenous voices, and community-based approaches. 

Keywords: Hunter-gatherers, Climate change, Underwater archaeology, Niche Construction 
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Climate change and subsistence risk-management in the Canadian Arctic 
Authors: Elspeth Ready (Max Planck Institute for Evolutionary Anthropology) 

elspeth_ready@eva.mpg.de; Friederike Hillemann (Max Planck Institute for Evolutionary 

Anthropology) friederike_hillemann@eva.mpg.de; James Holland Jones (Stanford University) 

jhj1@stanford.edu  

 

Abstract: We consider how economic and climate change may impact harvesting and food sharing 

networks among Inuit in the Canadian Arctic. First, we present a patch choice model based on over 

240 foraging trips by hunters in Kangiqsujuaq, Nunavik, where "patches" refer to different types of 

harvesting activities (e.g., ice fishing). We use this model to explore how age and gender, as well as 

household wealth and adverse weather conditions, impact the diversity of patches chosen by hunters. 

Second, we examine the Kangiqsujuaq food sharing network, discussing how its core-periphery 

structure may contribute to risk-management for hunting households. Drawing on both of these 

analyses, we consider how changes in Inuit patch choice due to economic or climate change might 

undermine the risk-pooling function of sharing networks by decreasing the independence of hunters' 

foraging returns. Finally, we reflect on the significance of these findings for hunter-gatherer 

archaeology. 

Keywords: Inuit, hunting, climate change, food sharing 
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Authors: Felix Riede (Aarhus University) f.riede@cas.au.dk; Alejandro Ordonez (Aarhus University) 

alejandro.ordonez@bio.au.dk  

 

Abstract: Population dynamics set the framework for human genetic and cultural evolution. For 

foragers, demographic and environmental changes correlate strongly, and much attention has 

focused on single explanatory values such as net primary productivity or insolation. Yet, the causal 

relations between different environmental variables and human responses through time and space 

likely varied. Building on the notion of limiting factors, namely that the scarcest resource regulates 

population size, and drawing on Binford’s global sample of ethnographically documented hunter-

gatherers, we present a statistical approach to identify the dominant climatic constraints for hunter-

gatherer population densities and then hindcast their changing dynamics in Europe for the period 

between 20kyBP to 8kyBP – the Last Glacial-Interglacial Transition when climatic regimes flipped from 

Pleistocene to Holocene mode. Limiting factors shifted from ubiquitously temperature-related 

variables during the Pleistocene to a regional mosaic of limiting factors in the Holocene. This 

spatiotemporal variation suggests that hunter-gatherers needed to overcome very different adaptive 

challenges in different parts of Europe, and that these challenges vary over time. Knowledge of these 

changing limiting factors facilitates heightened attention to the specific biocultural adaptations that 

contemporaneous hunter-gatherers needed to evolve in order to maintain viable populations in 

different regions. The signatures of these changing adaptations may be visible archaeologically, and 

may include the explain the diversification of the cultural geography at this time as a response to the 

spatial disaggregation of limiting factors across the Pleistocene-Holocene boundary. 

Keywords: quantile Generalised Additive Models; climate change; adaptation; demography 
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The Effects of Climate and Population on the Human Niche Space of Late Upper 
Paleolithic Europe 
Authors: Peter M. Yaworsky (Aarhus University) pyaworsky89@gmail.com; Shumon T. Hussain 

(Aarhus University) s.t.hussain@cas.au.dk; Felix Riede (Aarhus University)  

 

Abstract: Between ca. 20 and 9kya, during the post-LGM (Late Glacial Maximum) Pleistocene and the 

transition to the Holocene, the volatility of Europe’s climate resulted in rapidly changing environments 

and landscapes vastly different from any encountered today. Throughout this period, human 

populations of mobile hunter-gatherers, differentiated by their stone tool assemblages, occupied and 

abandoned various habitats across the landscape. The degree to which these changes in land use are 

attributable to climate or population pressures are unknown. Here, using radiocarbon-dated 

archaeological sites and downscaled TraCE21k paleoclimate data, we bracket the human climate niche 

of Late Upper Paleolithic Europe. Next, using general classifications of the stone tool macro-

complexes, we test whether the different complexes represent adaptations to spatiotemporally 

defined environmental niches. We find that the human climate niche during this timeframe is 

relatively narrow and that many of the tool complexes have overlapping climate niches. Additionally, 

we find that as populations grow, the niche envelope expands. We interpret this process of niche 

expansion in the light of the ideal free distribution model and as evidence of pan-European population 

pressure in the Late Glacial, particularly in regard to resource competition and the gradual depression 

of higher-ranked, larger-bodied animal prey items as the Ice Age draws to its end. The research 

highlights the complex interplay between climate, population growth and decline, and general land 

use patterns in the form of niche space, diet breadth, and material culture. 
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Keywords: Late Upper Paleolithic, ideal free distribution, climate and population 

  

 


