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CHAPTER 1 

General introduction 

Food. Beside water and air, it is the main primary need for humans to survive. This is a fact 

today, just as it was in the prehistoric past. Today we have access to nearly any type of 

cultural cuisine in our local supermarkets, but in the past the procurement and preparation of 

food was a much more restricted and strenuous process. The human diet has evolved 

significantly throughout prehistory (Lee-Thorp and Katzenberg, 2015). While in the distant 

past our ancestors may have only eaten raw meats and vegetables, the mastery of fire changed 

this and supported rising energy budgets (Wrangham and Carmody, 2015). Also, the use of 

tools to hunt, gather and process food greatly transformed human subsistence strategies 

throughout time.  

The invention of container technologies marks an important event in human evolution. It 

brought about changes in diet, as it transformed cooking practices tremendously. The earliest 

containers were made of perishable materials such as wood, grass (baskets), bone (whale 

vertebrae containers), and skin or membrane. These organic materials are only rarely 

preserved and so little is known about these early examples (Connolly and Barker, 2004; 

Hommel, 2014). As the use of organic containers brought along challenges (e.g. durability, 

not possible to heat directly), soon another type of container made its appearance: durable, 

hard-walled vessels made of stone or fired clay. 

Pottery technology first appeared in eastern China some 20,000 years ago (Wu et al., 2012). 

This initiated substantial changes in subsistence practices and food processing among hunter-

gatherer groups. It was a significant component of a shift to a very different, more sedentary 

way of life based on the harvesting of surplus resources that than could be processed and 

stored through the use of containers. Despite their usefulness, durable, hard-walled container 

technologies come at a price of substantial investments in manufacture and maintenance. 

Carving a stone bowl takes time and effort, as does the shaping and firing of pottery 

(Admiraal and Knecht, 2019; Frink and Harry, 2019; Ugan et al., 2003). Furthermore, such 

vessels are heavy and breakable. As a result of these challenges durable container 

technologies were previously often regarded a cultural trait of the more sedentary agricultural 
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groups of the Near East and Western European Neolithic (Çilingiroǧlu, 2005). The extensive 

presence of pottery in hunter-gatherer societies was for a long time neglected in mainstream 

archaeology and had not received any systematic attention prior to the last decade (Jordan 

and Zvelebil, 2009).  

During the past decade several studies have shown that pottery was indeed abundantly 

present in the hunter-gatherer societies of Northern Eurasia (Craig et al., 2013; Gibbs et al., 

2017; Jordan et al., 2016; Jordan and Gibbs, 2019; Jordan and Zvelebil, 2009; Kuzmin, 2017; 

Lucquin et al., 2018; Shoda et al., 2017, 2018; Wu et al., 2012). Jordan et al. (2016) 

showed that pottery was independently invented in both East Asia – South China, and 

sub-Saharan Africa. By modelling the radiocarbon dated pottery sites the dispersal of 

pottery across Eurasia was inferred, creating more insight into the general spatiotemporal 

patterns of pottery emergence and dispersal. However, questions concerning the why 

and how of pottery innovation, adoption, dispersal, and rejection remain largely 

unanswered.  

Figure 1.1: Map of Northeast Asia and Alaska, showing early pottery sites on the left in red (>3,000 cal BP), and later 

pottery dates on the right (purple circles = <3,000 cal BP in NE Asia; yellow = Norton in Alaska (3,000-1,000 cal BP); blue 

= Thule: <1,000 cal BP in Alaska). Sites in NW Asia and non-Arctic North American sites were not included and neither 

were later sites from non-(sub)Arctic settings. This map was made by Frits Steenhuisen and the author, information on the 

sites is found in Tables S6.4 and S6.5. 

With the dispersal of pottery into extreme environments such as the circumpolar north (at ca. 

4,500 cal BP) these questions come particularly in sharp focus. As indicated by Jordan et al. 
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(2016), understanding the function of pottery (as well as other durable container 

technologies) is essential to understand why and how pottery spread. Several recent studies 

have focused on this very topic and have tested Northeast Asian ceramic vessel function 

using organic (lipid) residue analysis (Heron and Evershed, 1993) and stable isotope analysis 

(Evershed et al., 1994) to better understand the function of (Northeast Asian) hunter-gatherer 

pottery (Craig et al., 2013; Gibbs et al., 2017; Lucquin et al., 2018; Shoda et al., 2017). 

Despite these recent research efforts we are still a long way from truly understanding the 

drivers of pottery adoption and spread among hunter-gatherers, especially in marginal areas 

such as the Arctic and Subarctic. In this area, the manufacture and maintenance of pottery is 

even more costly than in other, more temperate, climates (Jordan and Gibbs, 2019). 

Furthermore, Subarctic Southwest Alaska constitutes the extreme limit of a series of major 

dispersal events of pottery technology, originating in Northeast Asia (fig. 1.1). It is here that 

key issues concerning the reasons for the adoption of pottery are brought into the sharpest 

focus, making it an interesting region to investigate the reasons for pottery adoption by non-

sedentary, non-agricultural societies. For these reasons, this doctoral project has focused on 

pottery adoption, dispersal, and rejection at the very limit of the Northeast Asian ceramic 

dispersal event, Southwest Alaska.   

Figure 1.2: Map of Southwest Alaska, including the Aleutian Islands, Alaska Peninsula, and Kodiak Island research areas. 

Pottery reached Alaska fairly late in its dispersal trajectory, by about 2.800 years ago 

(Admiraal and Knecht, 2019; Anderson et al., 2017; Dumond, 1969; Jordan and Gibbs, 

2019), and was eventually terminated here as well (see chapter 7 on Kodiak Island). 

Interestingly, stone vessels were present much earlier in certain Subarctic areas such as the 
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Aleutian Islands (possibly at 9.000 cal BP) (Admiraal et al., 2019; Admiraal and Knecht, 

2019). During later times (ca. 1.000 cal BP), Thule soapstone containers became a rival 

technology for pottery in the Alaskan North (Frink and Harry, 2019). While Canadian and 

North Alaskan soapstone technologies have been investigated before (Frink and Harry, 2019; 

Frink et al., 2012), their Aleutian counterparts, made of volcanic tuff, have not. 

Alaskan pottery technology did not reach the Aleutian Islands but remained restricted to the 

Alaska Peninsula, and eventually Kodiak Island and Cook Inlet at its southernmost 

extent. Nonetheless, knowledge of the utilization of clay for cooking practices was 

present on the Aleutian Islands where flat (griddle) stones were known to be used to build 

clay walls upon, creating a container in which soup could be cooked (Johnson, 2004). 

Investigating these rival-technologies may shed more light on the drivers of pottery 

adoption in Alaska. The neighboring areas of Southwest Alaska (fig.1.2), with all their 

similarities and differences (e.g. ecological, climatic, geographic, cultural, etc.), make 

for excellent case studies to investigate the processes that drove the adoption (and 

rejection) of pottery and other durable container technologies at the margins of their 

existence.  

Aims and objectives

The main aim of this research is to investigate the (pre)history of durable container 

technologies in Southwest Alaska. More specifically: to understand the reasons for 

pottery adoption, and to evaluate artefact evolution throughout time with respect to 

function. What drove the adoption of pottery into Subarctic Southwest Alaska? To 

answer this main research question this research focuses on several other questions: What 

was pottery used for throughout time? How does the function of stone bowls in the 

Aleutian Islands compare to pottery function in Southwest Alaska? What were the 

reasons for the delayed and partial adoption (and rejection) of pottery on Kodiak Island? 

In order to answer these questions several objectives were set: 1) to investigate the research 

context and review existing literature to better understand the trajectory of pottery 

dispersal into Southwest Alaska; and 2) to use organic residue analysis to generate new 

data through which we may: a) determine vessel function and use patterns of the earliest 

durable container technologies (including pottery and stone bowls) in Southwest Alaska; b) 

examine changes in function throughout time and across cultural boundaries; and c) to 

explore regions (Kodiak Island) where pottery adoption was substantially delayed and 

eventually halted through rejection.  
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Thesis structure 

To initiate the research a critical review paper was written that contextualized the research, 

identified gaps in knowledge, and helped formulate key questions to be addressed here. This 

paper was published as a chapter in the Cambridge University Press book Ceramics in 

Circumpolar Prehistory: Technology, Lifeways, and Cuisine, edited by Peter Jordan and 

Kevin Gibbs (2019). This contribution is presented here in chapter 2: Archaeological 

Research Context: understanding the function of prehistoric container technologies in 

prehistoric Southwest Alaska. The chapter highlighted that many key questions raised here 

pertain to vessel function, may in fact be addressed by organic residue analysis. Therefore, 

this was selected as the core method of the research project. In chapter 3 (methodology) the 

history of the method and its application is reviewed. Critical review of the method, 

archaeological context and ethnographic information  concerning pottery manufacture and 

maintenance raised potential challenges early on (see chapter 2). The problem was identified 

and subsequently addressed through experimental methodological. The results of this 

experiment were insightful and were written up in a methodological paper (chapter 4) titled 

Leftovers: the presence of manufacture-derived aquatic lipids in Alaskan pottery, that was 

published in Archaeometry.   

With the improved understanding of the material and method following this experiment, I 

was now able to address the core aims and objectives, and answer the specific research 

questions of this research. Three local case studies were completed. These case studies form 

the core empirical research of this thesis.  

• The Aleutian Islands: what was the function of stone bowls and griddle stones, the

earliest hard-walled, but non-pottery, containers? Why were they invented, and what

explains their use trajectory? Organic residue analysis was used to investigate thick

layers of food residues remaining on nearly 30 artefacts from the area. Results were

published in a special issue on Aleutian archaeology of Quaternary Research edited

by guest editors Bre MacInnes, Ben Fitzhugh, Kirsten Nicolaysen, and Virginia

Hatfield. The contribution is titled: Investigating the function of prehistoric stone

bowls and griddle stones in the Aleutian Islands by lipid residue analysis and is

presented here in chapter 5.
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Figure 1.3: Aleutian Islands, including site locations sampled for this research (map by F. Steenhuisen) 

• The Alaska Peninsula: this area may be described as the furthest extent of a large-scale

pottery dispersal process that originated in Northeast Asia. What drove the adoption of

pottery in this marginal area? What was the function of pottery and did function change

over time?

Figure 1.4: The Alaska Peninsula and site locations sampled for this research (Norton = yellow, Thule = blue) 

To investigate, nearly 50 pottery sherds from the early Norton, and later Thule cultural 

traditions were tested by organic residue analysis. Results are presented here as a draft 
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paper I intend to submit to Proceedings of the National Academy of Sciences (PNAS) in 

the near future. This contribution is titled: Adoption of pottery into the New World Arctic 

linked to intensive riverine fishing, and is presented here in chapter 6. 

• Kodiak Island: What caused the substantially delayed adoption of pottery on Kodiak 

Island? And why was pottery technology only adopted in the southern half of the 

archipelago, and rejected by communities in the north? Thirty-five pottery vessels 

from Kodiak were tested for organic residues to investigate interesting patterns of 

vessel use with respect to contextual information about resource distributions and 

social boundaries during the late prehistoric Koniag phase. Research results are 

presented in a paper submitted to American Antiquity (July 11, 2019), titled: 

Resource-based social boundaries in Kodiak Island prehistory: investigating the 

adoption and rejection of pottery with organic residue analysis, that is included here 

in chapter 7.

Figure 1.5: Kodiak Island and site locations sampled for this research (orange = ceramic Koniag sites; purple = non-ceramic 

Koniag sites; black dots = clay-lined pits; yellow triangle = early pottery occurrence; numbers refer to sampled sites, see 

chapter 7).
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The results presented in this thesis have involved more than a hundred samples of pottery, 

stone bowls and griddle stones from the Aleutian Islands, Alaska Peninsula and Kodiak 

Archipelago in Southwest Alaska. These samples were collected for organic residue analysis, 

during two visits to multiple museums that house the collections (i.e., the Museum of 

the Aleutians; the Museum of Natural and Cultural History in Eugene; the Alutiiq 

Museum; the Anchorage Museum, the Arctic Studies Center; and the Katmai National 

Park Service). Permissions to sample the artefacts were kindly granted by the 

Ounalashka Corporation, Akhiok Kaguyak Inc., the Old Harbor Native Corporation, Koniag 

Inc., and the U.S. Fish and Wildlife Service.  

After collection, the samples were transported to the University of York BioArCh laboratory. 

Having no previous experience with the method employed in this research, I underwent a 

comprehensive 12-month training at the University of York. This enabled me to complete the 

lipid analysis and stable isotope analysis successfully, while supervised by prof. Oliver Craig. 

This methodological training constituted a major part of the PhD project and resulted in the 

five papers presented in this thesis (chapters 2, 4-7). Furthermore, the research 

was presented at several occasions including public lectures at the Museum of the 

Aleutians in Unalaska, and the Alutiiq Museum on Kodiak Island, as well 

as various conference presentations (see Figure S4.1 and S5.1). Upon future visits to 

the research area, I intend to present my final results to the (Native) communities. All 

published results are shared with the stakeholders (i.e., the Native corporations, 

museums, and government institutions).  
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