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Preface

Homo sapiens originated in Africa and migrated eastwards across Eurasia by northward and
southward routes. From the eastern edge of Eurasia, they migrated to the Americas and to the islands
of Southeast Asia, Australia and Oceania. It is agreed that the migration from Sundaland to Sahul (an
ancient continent consisting of the island of New Guinea and the Australian continent) in the islands
of Southeast Asia was by sea.

In Japan, obsidian from Kozushima in the Izu Islands was transported by sea to Honshu Island
38,000 years ago. This demonstrates two facts: (1) humans had already migrated to the Japanese
archipelago 38,000 years ago, and (2) they already had the ability to sail to the open sea. There are
three possible routes of human migration to the Japanese archipelago. (1) Hokkaido Island, which was
part of the Pleistocene glacier Sakhalin, could have been reached on foot. (2) Northern Kuyshu, which
may or may not have been connected to the Korean peninsula. In both cases, some form of watercraft
must have been used to cross aquatic (sea or wetland) environments. (3) The Ryukyu Islands were
separated from the Eurasian continent by the sea, and it was necessary to cross the sea to reach these
islands (see 1-5 paper).

The migration to America was thought to have taken place on foot across Beringia during the
Pleistocene Ice Age, but a new theory has been proposed in recent years. In fact, during the existence
of the Laurentide Ice Sheet, people who reached Alaska were able to move southwards, since the
Pacific coast of the New World already had settlements at that time. This phenomenon is explained
by the fact that migration along the Pacific Ocean was possible (see 1-1 and 1-2 papers).

Although there are still many problems to be solved, these archaeological phenomena indicate
that one of the characteristics of the Out-of-Eurasia groups was maritime migration, and this was the
main theme of a two-day international meeting held at the Hawai‘i Imin International Conference
Center at Jefferson Hall, East-West Center of the University of Hawai‘i at Manoa on March 2-3, 2023.
This volume contains most of the papers presented at the second major international research meeting
of the “Integrative Human Historical Science of ‘Out of Eurasia’: Exploring the Mechanisms of the
Development of Civilizations”, a five-year research project supported by MEXT Grants-in-Aid for
Scientific Research on Innovative Areas that started in 2019 (https://out-of-eurasia.jp/). In addition to
15 project members from Japan, three invited researchers from Japan, seven invited researchers from
the United States including Hawai’i, and a Hawaiian colleague from the Polynesian Voyaging Society
(see the list of participants). As our project focuses on the interaction of matter and mind through the
body, it was important for us to actually gather in Hawai‘i to discuss the issue. It was a valuable
experience that we could deepen our discussions while experiencing Hawai‘i 's landscape and material
culture while visiting the Bishop Museum, Waimea Valley, and the Polynesian Center on the
following day.

During the two-day conference, we shared the latest information on the sea routes used during

these maritime migrations and discussed how humans originated in Africa, walked along the coast,



crossed water gaps and moved further out of sight.

In our Out-of-Eurasia project, we have used a triadic niche construction model to identify the
importance of these processes. This model explores the process of niche construction in which humans
change their environment on their own, and these changes influence the evolution of subsequent
generations.

Take Polynesia as an example. Technological changes that enabled Polynesians to undertake long
voyages to unexplored remote islands were probably coupled with changes in physical characteristics
to withstand and survive the long voyages. At the same time, Polynesian ancestors learned to read
natural signs and make inferences to estimate the location of islands and the direction of the sea route.
In addition, on the new island, Polynesian ancestors encountered new environments and resources and
adapted to this new niche. Although land resources were often limited, Polynesian ancestors then
transformed the environment and created a new niche by introducing crops and livestock brought from
Eurasia.

Then, in some parts of Polynesia, such as Hawai‘i, Tahiti, or Tonga, society evolved into complex
chiefdoms or "states" comparable to ancient civilizations around the world. Many symbolic objects of
prestige, monuments, rituals, myths, and so on developed. These changes further modified the social

environment and created a new niche.

The keynote lecture by Seth Quintus addresses this very problem of niche construction in the island
context of Polynesia. He has shown how niche is constructed through perturbation and relocation,
which in turn lead to inception and counteraction. These changes are inherited through three
mechanisms: genetic inheritance, cultural inheritance, and ecological inheritance. They are in turn
integrated into the emergence of niche construction. He further explores the meaning of ecosystem
engineering as a key concept and discusses how organisms, including humans, become entangled in
ecological webs with each other and need to respond to the nature of these changing entanglements

using agricultural systems on Mangaia in the Cook Islands and O‘ahu in the Hawaiian Islands.

Part 1 presents new methods for elucidating human maritime migrations.

Loren (1-1) proposes a new approach to the submergence of landforms and archaeological sites
due to sea-level changes from the Pleistocene to the Holocene to search for traces of early migration
to the Americas. Des Lauriers (1-2) provides a detailed analysis of the morphology and technological
process of making fishhooks recovered from Terminal Pleistocene sites on the west coast of North
America, highlighting the role of boat-using populations living on such islands as Okinawa and the
western Pacific coast rim in the early migration to North America. Onishi (1-3) discusses the socio-
economic significance of animal-skin boats, Kayak or Baidarka (Russian), which may have been used
for migration to the Americas, from an ethnoarchaeological perspective based on missionary records.

Watanabe and Yamazaki (1-4) work on reconstructing high-resolution paleoclimates by analyzing

coral fossils in tropical waters and explore their relationship to human maritime migrations. Goto (1-



5) reviews the ethnography of indigenous boats on the Pacific rim and islands,and explores the
potential for experimental archaeology of grass bundle boats, bamboo/log rafts, and dugout canoes

that may have been used during early human maritime migrations.

In Part 2, the problem of body and mind, i.e., physical and psychological aspects in non-Eurasian
groups, was discussed.

Pietrusewsky (2-1) provides an overview of craniometric analyses showing the presence of two
major divisions, (1). Australia, Tasmania, and geographical Melanesia, and (2). East Asia, Southeast
Asia, and Polynesia. The results show a separate origin of the inhabitants of these two major
geographic regions, a finding that is consistent with archaeological, historical linguistic, and genetic
models. Following this discussion, Seguchi (2-2) reviews the current status of human remains research
in the Pacific, including ethical issues.

Yamamoto (2-3) discusses another feature of non-Eurasian populations, highland adaptation, using
hemoglobin dynamics among Tibetan highlanders. As a result, he has suggested the possibility of sex
differences in the optimal adaptation mechanism with respect to their hypoxic environment.

The remaining three papers are more concerned with the psychological and cognitive aspects of
humanity.

Ishii and Matsumoto (2-4) have dealt with a unique artifact of the Jomon, Japan: the dogu figure.
They argue that the worldview behind the dogu consists of the mutual interaction of three worlds: the
supernatural, the natural, and human society. Contrary to the modern view of "artifact making," clay,
clay spirits, and humans are all involved in the production of both dogu and Jomon pottery.

Saiki (2-5) attempts to explore the difference in cognitive tendency to space and coordinate
systems by comparing the cognition of geometric figures between Americans and East Asians.
Experiments show differences in perceptual span based on orthographic system and asymmetry search
with line-length search. He argues that the interaction with material culture will also be an important
factor in explaining cultural variability.

Matsugi (2-6) points to the symbolic importance of long-distance maritime trade rather than the
Marxist model of a social hierarchy based on increasing productive forces. In particular, the reliance
on maritime trade in ironware created a worldview unique to the Japanese archipelago in terms of
social status. This suggests that the Japanese archipelago achieved a social complex unique to maritime

societies, distinct from mainland China and the Korean peninsula.

Part 3 focused on the recent practice of LIDAR research in Japan and the Pacific Islands.

Sekiguchi, Iwashiro, and Hojo (3-1) demonstrated a newly developed system called arcAstro-VR,
which integrates DTM obtained by LiDAR with the astronomical simulation system Stellarium. They
applied this system to the settlement site of Yoshinogari (Yayoi period) to investigate how the
orientation of the site was related to astronomical phenomena. Ryan (3-2) shows the results of LIDAR

research on Kofun mounds in the Okayama Plain. In particular, he shows the spatial framework of the



mounds together with ancient major roads.

Comer et al. (3-3) pioneered LiDAR research on Nan Madol, Pohnpei, the largest stone
monuments in the Pacific. Their research, which analyzed the topographic context of Nan Madol, has
led to a significant finding that this religious city was supported by a complex agricultural system built
on the adjacent island, Temwen. Potter et al. (3-4) have provided a new approach to elucidate the
development of navigational knowledge in the Caroline Islands of Micronesia. They used a
combination of satellite data to model the complexity of ocean dynamics and examined satellite
images of ocean currents, wave and bathymetry patterns, sea surface temperature (SST), and wind

products to understand indigenous navigational cues from ocean dynamics.

Part 4 discussed monuments of Japan and the Pacific Islands.

Ishimura (4-1) has analyzed the seascape of the Kofun period of Japan by using topographic
simulation (Kasimir) and proposed that coastal burial mounds could serve not only for religious
purposes but also as navigational markers (traditional yama-ate method, i.e., triangulation by
observing mountain peaks).

Kahn (4-2) has combined ethnohistorical, linguistic, and archaeological data to explain
multisensory perceptions of scents, sounds, and visual spectacles in the development of religious
monuments in the Society Islands. In particular, she has analyzed how chiefs and priests designed the
religious space in which the ‘Oro war cult was performed as a national-level ceremony.

Yamaguchi(4-3) used a direct historical approach based on written documents of marae
ceremonies by Western explorers. He has shown in detail how and why such documents were written
by examining the interaction of several agents, such as chiefs, priests, ordinal inhabitants, and
Westerners.

The presence of megalithic monuments is widespread in Melanesia, but their study has lagged
behind that of Polynesia. Nojima (4-4) has approached the reality of an ethnographically recorded
rank-grading system (suge) through ethnoarchaeological analysis of men's meeting place and

traditional dance in the Banks Islands.

Thus, the two-day conference may have raised more questions than it answered, but we believe it
was a success in testing new geophysical, archaeological, ethnographic, physical anthropological,
physiological, cognitive, and psychological methods for approaching the Integrative Human Historical
Science "Out of Eurasia".

This conference gave us many clues on how to approach the issue of human migration, especially

maritime migration, and how to understand the formation of civilizations in different regions.
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What Polynesian Agriculture Teaches Us About Niche Construction
Seth QUINTUS

Department of Anthropology, University of Hawai‘i at Manoa

Introduction

Humans are successful because we are able to construct our own environments that counteract
conditions that would otherwise inhibit our ability to survive (Boivin et al. 2016; Ellis 2015; Smith 2007).
This is most evident in how we change the environment to promote the growth of plants (Quintus and
Allen 2023). We share the ability to construct environments suitable to our species with other organisms;
this general behavior and the evolutionary process it gives rise to are called niche construction (Odling
Smee et al. 2003). Simply, niche construction is the process by which organisms modify their own
evolutionary trajectory or that of other organisms through their own behavior. Organisms co-create their
environment so that the selective context of that generation and subsequent generations are modified.

The islands of Polynesia have long been thought of as laboratories or model systems for the
investigation of ecology and human-environment dynamics (Kirch 2007; Vitousek 2002). Model systems
are particular cases that exemplify well some process in such a way that it is likely that the case provides
insights into the process more generally. Here, I argue that Polynesian agriculture is one such model
system for the process of niche construction. As a model system, it exemplifies the process of niche
construction and provides insights that other examples do not given the unique cultural and ecological

characteristics of Polynesia. In particular, I draw attention to the notion of emergent attractors.

Niche Construction Theory

All organisms, even those that are small and short-lived, have some effect on the surrounding
environment. The process of niche construction occurs when those environmental changes cascade to
affect the evolution of that organism or other organisms (Laland et al. 2019). Such niche construction can
work in two ways: perturbation and relocation (Odling Smee et al. 2003). Niche construction through
perturbation occurs when an organism modifies the environment, thereby counteracting or creating new
selective pressures working on itself or other organisms. Relocation refers to the creation or counteraction
of selective pressures through the movement of an organism. Within these categories are two other
dimensions: inception and counteraction. Inception occurs when novel selective pressures are the outcome
of the organism’s behavior, whether intentional or not. In contrast, counteractive niche construction occurs

when a behavior is meant to counteract selective pressures caused by rapid changes in external conditions.
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Figure 1. The islands of the eastern Pacific with Mangaia and O‘ahu labelled.



Evolutionary change requires some mechanism of inheritance. Conventionally, such inheritance has
been through genes or cultural learning. Niche construction adds a third form of inheritance in ecological

inheritance (Odling Smee and Laland 2011). Through ecological inheritance, outcomes of perturbations

Figure 2. An excavated boundary wall in the Ka‘u Field System, Hawai‘i Island.



(ecosystem engineering) or relocation are experienced by the organisms or other organisms. Similar to
cultural learning, ecological inheritance can occur across generations, not just between generations. Unlike
most examples of cultural learning, the effects of changes in the environment caused by different
organisms can accumulate or counteract each other. All these elements are inherited, not just those
elements that are the result of a single species. In essence, organisms become entangled in ecological webs
with each other and need to respond to the nature of those changing entanglements.

There are few practices where entanglements are more clearly seen than in agriculture (Ingold 1995).
By its nature, agriculture involves several organisms and changes to the environment (Fuller et al. 2011).
While human engineering is rightfully the focus of investigation, other organisms also influence elements
of the environment that are cultivated (Quintus et al. 2023b). Humans and other organisms respond to the
accumulation of these modifications, both behaviorally and biologically. It is this reciprocal causation that

produces trajectories of agricultural change (Morrison 2014; Quintus and Allen 2023).

Polynesia and Polynesian Agricultural Niche Construction

The Polynesian triangle occupies a vast region of the southern and eastern Pacific, ranging from
New Zealand to Rapa Nui and Hawai‘i. Within the region are two cultural areas: West and East
Polynesia (Figure 1).

West Polynesia is the geographically smaller of these two areas, constituted by Tonga, Samoa, Niue,
‘Uvea, Futuna, and adjacent smaller islands. These islands are closer together than those in East Polynesia,
though there is still substantial geological complexity as the region straddles the resource-important
andesite line. The expansive nature of East Polynesia encompasses both geological and ecological
complexity, ranging from the subartic islands of southern New Zealand to the tropical environments of
Central East Polynesia.

The entire region shares a linguistic heritage, leading to the definition of Polynesia as a cultural area
in a classic sense (Kirch 2020), but there are substantial temporal differences in settlement. West Polynesia
was first settled by groups using Lapita pottery, a material cultural marker of the first settlement of Remote
Oceania that appears in the Mussau group of the Bismarck Archipelago some 3200-3400 BP (Kirch 2021)
and in Remote Oceania by 2900-3000 BP (Sheppard et al. 2015). The earliest record of Lapita in West
Polynesia comes from Tonga at 2850 BP (Burley et al. 2015) and, then, Samoa shortly thereafter (Petchey
2001). Populations spread across West Polynesia at this time, eventually abandoning Lapita ceramics
(Burley et al. 2015; Clark et al. 2016; Petchey and Kirch 2019), but did not extend to the east for at least
1700 years. Central East Polynesia appears to have been settled around 1100-1000 BP at the earliest (Sear
et al. 2020). The ends of the Polynesian triangle were settled later, with Hawai‘i occupied by 1000-800
BP (Athens et al. 2014), Rapa Nui around 800-700 BP (Hunt and Lipo 2008), and New Zealand by 700-
650 BP (Bunbury et al. 2022).
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While there has been some recent debate (Wilson 2018), there is general agreement that populations
that inhabited East Polynesia ultimately derive from West Polynesia on linguistic and biological grounds
(Kirch and Green 2001). This shared heritage provides an opportunity to assess the evolution of once-
shared cultural practices across vast environmental variability (Kirch 2020). This is true, especially, of
agricultural change (Kirch 1982; Quintus and Cochrane 2018). A shared set of techniques was inherited
and used across the region, originally brought to each island by voyagers at different times. As Yen (1973)
remarks, the colonists to each island inherited an accumulating endowment along each proceeding step.
This endowment, which is also referred to as a transported landscape of tangible and intangible
components, was subject to novel environmental characteristics at each island destination. These
characteristics of shared cultural heritage, environmental variability, and movement make the region a
useful place to explore and refine notions of niche construction (Quintus and Cochrane 2018).

Nothing speaks to the power of niche construction more than the relocation and adaptive radiation of
cultural practices. It is by human agency that those transferred cultural practices are exposed to novel
selective environments in that new location (Quintus and Cochrane 2018). Indeed, it may have been this
initial introduction that produced the catalyst for the long-term development of agronomic diversity (Kirch
1982; Yen 1973), as such the same kinds of techniques were adapted for use in a wide range of
environments. The development of lithic mulches (Figure 2) , for instance, was only beneficial in the arid
environments outside the core tropics of Polynesia (Allen 2004; Barber 2010; Wozniak 2001). Likewise,
the use of tree crops took on variable roles on different islands to align with unique patterns of
environmental characteristics (Quintus et al. 2019).

Relocation, though, is not restricted to regional movement. Rather, local movements play a role in
the development of agronomic diversity, such as the staggering of planting locations (Lepofsky 2003).
Such staggering takes advantage of different environmental conditions, such as the different seasonality
of rainfall, to alleviate constraints to community growth. This can result in genetic and morphological
changes to plants, a kind of gene-culture evolution, manifested in substantial varietal development that
responds to different ecological conditions and that play different social roles. Furthermore, these
strategies may require the evolution of cultural systems to enhance cooperation or collaboration (Kagawa-
Viviani et al. 2018).

Relocation also brought about environmental change as humans cleared land for cultivation and
settlement. This resulted in a well-documented processes of hillslope erosion and coastline or valley
infilling (Spriggs 1997). As argued by Spriggs, this process redistributed key environmental resources and
reduced marine productivity in favor of terrestrial expansion (see also Kirch and Yen 1982). This seems
to have been a ubiquitous process across Polynesian high islands and may have been one of the more
important factors driving initial communities to invest more heavily in agricultural lifestyles (Kirch 1988,

2006; Quintus 2018; Quintus et al. 2023a; Spriggs 1997). While such geomorphological changes may have



been beneficial, at least for some, other unintentional changes were less useful. This includes the reduction

or elimination of seabird populations, which modified nutrient cycles and made some areas less productive.

This is the case, especially, on geologically old islands (Swift et al. 2018) but has also been documented
on younger islands (Swift et al. 2021), though a nutrient rebound was documented in the latter case. These
changes, which start at the beginning of cultural sequences, cascade and accumulate across the rest of
cultural sequences to have profound impacts on the environment and cultural practices of individual
islands.

Polynesian agriculturalists employed a wide range of techniques to manipulate the environment
within which they cultivated. Many of these techniques dealt with the management of water and moisture.
This included techniques to retain moisture (Ladefoged et al. 2003), transport water (Kirch and Lepofsky
1993), and drain excess water (Quintus et al. 2016). In turn, these techniques alleviated key constraints of
the environments within which communities lived and produced new sets of selective environments for
the development and long-term evolution of plants. The construction of infrastructure cascades through
the social system. Once infrastructure was in place, less labor is required for the continued cultivation of

the area (Kirch 1994, 20006). It also made landscapes more attractive to subsequent generations.

Landscape Change, Emergent Attractors, and Politics in Polynesia

What has received less attention in the niche construction literature is the production of environments,
through past ecosystem engineering, that attract human settlement by concentrating resources,
infrastructure, or labor. However, this is a well-documented process in the archaeological literature and a
process well illustrated across Polynesia. The attraction acts to modify the trajectory of cultural evolution
by producing environments that may be more conducive to political control, defense, agriculture, or other
behaviors. While several cases could be used to illustrate these patterns, I will use the cases of Punalu‘u
Valley on O‘ahu and Mangaia, Cook Islands (see locations in Figure 1).
Punalu ‘u

Punalu‘u is located on the windward coast of O‘ahu. Archaeological research in the valley has
generally been limited, though several recent projects have built a cultural sequence (Filimoehala et al.
2015; Morrison et al. 2022; Quintus et al. 2023a). Much of this work has targeted agricultural landscapes,
especially those on the colluvial slopes with more limited investigation on stream-side irrigation systems.

The earliest agricultural practices in the valley appear to be related to water control. Small,
rudimentary alignments were built across Punalu‘u stream in the 12% to 13% century AD (Quintus et al.
2023a). These alignments served two purposes. First, they likely slowed the flow of water by acting as
check dams. Second, these alignments likely aided in the accumulation of fine sediments because of their
action as check dams. Over time, the accumulation of sediments that began with the construction of

rudimentary alignments in a stream or along a stream bank led to the development of an arable landform

11
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Figure 3. A buried alignment interpreted as a retaining wall in Punalu‘u Valley, O‘ahu.

perched above the stream itself (Figure 3). This, in turn, led to further investment in the landform in the
form of formalized pondfield systems (/o 7). These systems were largely in place by the end of the 15%
century with further maintenance through the rest of the precontact sequence.

A different trajectory is visible on the colluvial slopes of the valley. There, agricultural activities may

have begun as early as the 14th century AD, but substantial investments did not occur until the 16 century



AD and later (Morrison et al. 2022). These systems were rain-fed and integrated arboreal species (Kirch
1977), though the nature of the system likely changed through time. The pace of construction increased
through time and non-agricultural infrastructure was placed in the field system. This includes a large heiau
(ritual structure) (Filimoehala et al. 2015) that is physically integrated into the surrounding agricultural
landscape.

The sequence of agricultural development in Punalu‘u follows predictions of an ideal free distribution
wherein more marginal or less productive areas were used after more productive ones (Quintus et al. 2023).
Irrigation in Polynesia is far more productive than rain-fed agriculture, even in a windward valley that
receives substantial precipitation (see Kirch 1994). Still, later developments in the valley suggest that rain-
fed agriculture began to be prized and, perhaps, indirectly controlled or managed by elites. Large heiau
are symbols of power in late precontact Hawai‘i (Kolb 1994), and their construction was a means to
establish claims to land or resources.

The attraction of rain-fed landscapes was emergent through a process of niche construction. Initially,
investments in colluvial slopes were in the form of arboreal species (Morrison et al. 2022). These arboreal
species are attractive since they are productive but require little labor investment (Kirch 2006). They are
also persistent and can be transgenerational (Quintus et al. 2019). The presence of arboreal species at the
start of the rain-fed sequence begins a positive feedback loop wherein increased production facilitated
increased population growth, which facilitated more investment in agricultural facilities and further
investment. Rain-fed production is labor limited, but the large land available meant that it had substantial
productive potential once labor was available. Furthermore, production was enhanced by the introduction
of and experimentation with sweet potato sometime after the initial settlement of the islands. The
combination of labor, the product of prior agricultural change and the development of infrastructure on
the landscape, and the availability of sweet potatoes, relocated from South America through Central East
Polynesia, enhanced the attractiveness of colluvial slopes. The end result was that communities and leaders
sought the once more marginal zone as it offered opportunities for expansion. It is not that irrigation
became less productive, as it did not. Rather, opportunities for expansion and surplus production were in

colluvial slopes and other dryland locations as labor grew and sweet potatoes became available.

Mangaia

Mangaia represents a different trajectory, one that involved the consequences of substantial
unintentional ecological change (Kirch 1996). Located in the Cook Islands, it is on the western boundary
of East Polynesia. The island is unique in that it is geologically old and is skirted by upraised limestone,
the remnants of a former fringing reef, that abuts the original volcanic landmass. This limits the kinds of
resources available for exploitation, but also presented some opportunities throughout the cultural

sequence.
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Food production at the beginning of the sequence is suggested to have been relatively expansive, with
shifting cultivation used as a primary strategy across the hillslopes of the island (Kirch 1994). Like
elsewhere in Oceania, the use of shifting cultivation, specifically the clearing of vegetation, produced
extensive erosion. These early settlers also relied on wild fauna, which led to the reduction, extirpation, or
extinction of bird species (Steadman and Kirch 1990). There are two important outcomes of this. First, the
reduction in seabird populations modified the cycling of nutrients on these old volcanic islands, which are
posited to have resulted in declines of P and N (Kirch 2017). Second, the loss of land birds disrupts
previously intact mutualism, such as seed and pollen dispersal, which impacts the reproduction of some
forest species. This, combined with the loss of nutrients on hillslopes through erosion, resulted in
substantial forest loss on the volcanic hillsides. This also resulted in a loss of productivity on these
hillslopes. At the same time, sediments that eroded from the hillslopes were deposited in a set of alluvial
valleys across the island, increasing opportunities for irrigation and agroforestry (Kirch 1994).

Alluvial valleys are circumscribed in the sense that they are dense concentrations of resources
surrounded by areas of low productivity. This configuration of resources is predicted to give rise to
territoriality as communities seek to obtain access to productive land (Field 2003), and territoriality is well
attested in the oral traditions of Mangaia (Goldman 1970). In fact, the nature of political and religious
systems were substantially changed on Mangaia in response to the concentration of resources. Leaders
became those who were successful in warfare, as a marker of mana (supernaturally-derived power). Rongo,
whose cognate across East Polynesia Lono was the god of fertility and some forms of agriculture, became
the god of both agriculture and warfare; a unique combination that highlights the power of both forms of
human behavior on the island (Kirch 2017; Kirch et al. 1995).

The emergent attraction of agricultural lands on Mangaia, largely produced through a process of
faunal exploitation, soil erosion, and alluvial valley formation, led to a substantial change in the trajectory
of a host of other cultural practices. Instead of being a location, however, where labor was brought to work,
the emergent attraction of the alluvial valleys of Mangaia produced a different pattern of negative

despotism wherein people were excluded (Weitzel and Codding 2022).

Conclusions

Social and environmental changes to agricultural landscapes ramify throughout those social systems
and environments across generations (Morrison 2006, 2014). The changing attractiveness of landscapes
and resources through time is one example of this process. Landscape attractiveness is a product of the
resources available, the labor necessary to modify the landscape, the subsistence techniques that could be
used, and the other options available to a community. Each of these factors are subject to change through
time, including through ecosystem engineering. As illustrated in the cases of Mangaia and Punalu‘u,

ecosystem engineering leads to changes in the evolution of political systems and food production as



landscape changes cascade and begin to interact at larger spatial and social scales. It is the cultural
evolutionary impact of this ecosystem engineering that makes this an example of the niche construction
process.

As landscape attractiveness is not just a factor in human decision-making or settlement, extending to
most animals, emergent attraction is like a process found in non-human organisms as well. While dynamic
versions of ideal distribution models have been used to examine human decisions, such models could be
extended to explain changes in non-human behavior in constructed environments. In this way, a
consideration of human niche construction, in this case from Polynesia, can provide novel predictions of

non-human behavior.
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Abstract

The Coastal Migration Theory posits that the earliest human migration to the Americas occurred
during the late Pleistocene along the northern Pacific Rim and as such, the earliest sites in the
Americas should be found in coastal settings. The unique archaeological challenges associated with
identifying and analyzing submerged sites are addressed, as these locations are often hidden or
degraded due to marine transgression and associated geomorphic actions. However, through targeted
exploration of key archaeological zones—including protected embayments, submerged river valleys,
and underwater caves—meaningful insights into early human migration routes and adaptations to
varying environments can be uncovered. Central to this research strategy is the use of advanced
methodologies, such as side-scan sonar, sub-bottom profiling, marine coring, and the analysis of
cored sediments to find and study submerged archaeological sites. This approach to finding early
coastal sites can be built upon by discovering and examining resource rich areas like late Pleistocene
estuaries throughout the northern Pacific Rim region. This comprehensive approach has the potential
to further illuminate the complexities of the CMT, significantly expanding our understanding of early

human history, migration patterns, and environmental adaptations.

Introduction

The archaeological questions of how and when humans initially travelled to the Americas is
significant and associated studies have primarily focused on an overland route through Beringia
and southward past North American continental glacial ice via an “ice-free corridor” (IFC)
(Haynes 1964, 1980; 1982; 1987; Haynes 2002; Potter et al. 2018) or instead around the western
edge of the glaciers along the northern Pacific coastline (Figure 1; Heusser 1960; Macgowan and
Hester 1962; Laughlin 1967; Bryan, 1978; Fladmark 1978, 1979; Easton 1992; Busch 1994; Dixon
1993, 1999; Gruhn 1994; Mandryk et al. 2001; Erlandson 2002; Erlandson et al. 2007; Braje et al.
2017, 2020; Davis and Madsen 2020). The overland model has been traditionally used to explain the
appearance of the Clovis Paleoindian Tradition shortly before 13,000 cal BP (e.g., Haynes 2002; Potter
et al. 2018), which for some signals the initial entry of humans into North America and, as such, is

sometimes called the “Clovis-first hypothesis”.In contrast, the Pacific coastal route of entry has
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Figure 1. Map of the north Pacific region during the late Pleistocene, showing the extents of Beringia,
North American ice sheets, and the hypothesized coastal migration route along the edge of the
Cordilleran Ice Sheet (CIS) from east Asia to the Americas (orange dashed line) (map modified from
Davis and Madsen 2020).Davis and Madsen 2020).

featured prominently in models that argue for human presence in the Americas before the appearance
of the Clovis Paleoindian Tradition (e.g., Dillehay 1997; Dillehay et al. 2008, 2012; Waters et al. 2018;
Williams et al. 2018; Davis et al. 2019, 2022). Recently, Davis and Madsen (2020) argued that the
archaeological discovery of repeated instances of human occupation south of the North American
continental ice sheets predating the appearance of the Clovis Paleoindian Tradition and before any
possible opening of an IFC between the Laurentide and Cordilleran ice sheets has falsified the long
held Clovis-first hypothesis. The authors note that an array of geological, paleoenvironmental, and
archaeological data is now sufficiently large that it requires an organizational framework within which
to consider the processes and chronology underlying the only reasonable alternative for the initial
Pleistocene peopling of the Americas: A Pacific coastal migration along and ultimately south of North

America’s continental ice sheets.

Davis and Madsen (2020:2-4) articulate a Coastal Migration Theory in this way:

1. The progenitors of the First Americans were Early Upper Paleolithic
(EUP) foragers who originated in interior northeast Asia and made their way
by various land and sea routes, including a northern route, possibly down
the Amur River valley (Izuho et al., 2020; Jeong et al., 2016) and through
northern China, and a southern route, possibly through southern China and
Taiwan (Gakuhari et al., 2019; Izuho et al., 2020), to coastal Pacific arcas
ranging from South Korea to the Japanese archipelago and to its extension
in the convergent island area that emerged during late Pleistocene marine
regression known as the Paleo-Sahkalin-Hokkaido-Kuril (PSHK) area.



These populations merged prior to LGM, giving rise to daughter populations
in the PSHK area which eventually evolved into such diverse groups as the
Jomon in more southerly Japan, northeastern Siberians such as the Itelmen

and Chukchi, and ancient Native Americans (Jeong et al., 2016).

2. Between ~40-30 ka these foragers adopted mixed and variable terrestrial,
near shore, and maritime subsistence adaptations along this northwestern
Pacific coastal margin, with the degree of specialization differing from area

to area.

3. Starting in the EUP period, they developed both a stone tool technology
characterized by unifacially and bifacially-worked stemmed projectile
points and sea-going vessels capable of reaching pelagic fishing grounds and
obsidian source areas scores of kilometers from the coast. A number of these
populations may have become isolated in the PSHK region, allowing for

genetic bottlenecks to develop via genetic drift.

4. By about 20 ka, sea levels as much as 130 m lower than modern, and
correspondingly shorter travel distances between islands and refugia,
allowed ocean-going coastal foragers in the PSHK to begin to expand along
the Kamchatka peninsula to the southern margin of the Bering Land Bridge
and Aleutian Islands to the coastlines of southern Alaska and British

Columbia.

5. Sometime between ~20-16 ka these gradually expanding Late Upper
Paleolithic populations reached coastal margins south of the Cordilleran
glaciation. Once there, they applied generalized coastal fishing/foraging
adaptations to wetland, terrestrial, nearshore, and maritime resources, which
allowed more specialized daughter populations to expand rapidly inland,
along major waterways and onto lake-margin habitats, and down the coast
to South America through a variety of differing coastal habitats. Over the
course of the next 3000-5000 years these populations expanded inland from
the coast, developing specialized terrestrial hunting and gather adaptations

which eventually led to later Clovis and other Paleoindian complexes.

Determining whether this Coastal Migration Theory is viable requires, as with any theory,
explicit tests of its various implications. In the case of the Coastal Migration Theory, most of the
testable hypotheses involve the discovery and exploration of geological deposits and archaeological
sites around the northern Pacific Rim dating to the last glacial period from ~23-16 ka. Simply put, if
the First Americans initially migrated from northeast Asia into the Americas along the northern Pacific

Rim during this time, then we should find the earliest archaeological sites in preserved paleolandscape
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features that predate ~16,000 cal BP. However, if this hypothesis is false, then no such evidence will
be found in last glacial period deposits along the coastlines of southern Alaska and British Columbia.
Finding archaeological evidence of an initial coastal migration is challenging because postglacial
marine transgression and glacioisostatic adjustments worked in tandem to submerge, erode, and
otherwise obscure such sites, if they indeed exist. How then should archaeologists search for
archaeological evidence along the theorized Pacific coastal migration route?

The U.S. Bureau of Ocean Energy Management (BOEM) and the U.S. National Oceanic and
Atmospheric Administration (NOAA) have provided funding in recent years to conduct offshore
investigations to evaluate whether late Pleistocene terrestrial landscape features and any
archaeological sites they may contain exist along the Washington, Oregon, and California coastlines
(ICF International et al. 2013; Braje et al. 2019; Klotsko et al. 2020). These projects have led to the
development of a methodological approach that focuses on modeling submerged coastal landscapes,
deploying marine geophysical survey techniques to find submerged and buried paleolandforms, coring
potential submerged paleolandforms, and seeking to recover associated archaeological evidence from
intact submerged contexts. In the sections that follow, I provide a summary of the methods and results
of our recent work and offer suggestions for how the search for submerged landscapes and associated

archaeological sites could be expanded to evaluate the Coastal Migration Theory more fully.

One Approach to Finding Submerged Pleistocene Coastal Sites

The discovery of submerged late Pleistocene coastal sites can be facilitated through a
systematic, multifaceted approach that combines advanced technology and geological knowledge.
The first step involves constructing a digital model of the ancient coastal paleolandscape. In the
BOEM and NOAA-funded projects mentioned above, we employed the following steps. First, we
combined bathymetric information and relative sea level history data to build a coastal
paleolandscape model of the terrestrial landscape that existed on the now-submerged continental
shelf. Once this model is created, the next step is to develop a site location potential model for the

submerged paleolandscape (Figure 2).

Here, high probability areas for archaeological occupation are identified, hinting at regions where
traces of ancient human activities might be found. The third step focuses on collecting marine

geophysical data (Figure 3).
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Figure 2. Maps showing reconstructions of relative sea level (at left) and site location potential (at right)
along Oregon’s central coast.

STEP 3: GROUNDTRUTH THE MODELS—GEOPHYSICAL SURVEYS

GPS antenna

Figure 3. Diagram showing the marine geophysical technologies used to map the seafloor and see into
its deposits.
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STEP 3: GROUNDTRUTH THE MODELS—MARINE CORING i
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river channel
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Figure 4. Diagram showing the use of a vibracore to sample submerged and buried landform deposits.
The core at right is an example of the kind of terrestrial stratigraphic sequence that might be expected
to come from a cultural shell midden buried by aeolian dune sands and soil development (cf. Kirkpatrick
2019).

This process is integral to improving our understanding of the seafloor's surface, as well as
assessing the buried stratigraphic record for signs of preserved paleolandscape features and potential
archaeological sites. Following the geophysical data collection, marine cores from selected targets
are gathered and their contents are studied (Figure 4).

Analysis of the core samples provide an opportunity to characterize the physical sedimentary
properties of observed geophysical signatures, establish a chronostratigraphic sequence for landscape
change from subaerial coastal to submerged marine environments, and hold the potential for
discovering archaeological evidence of late Pleistocene human occupation along the North Pacific

coastline.

Thinking about site formation in submerged settings

With the warming climate and melting ice at the end of the Pleistocene leading to rising sea levels,
coastal landscapes were gradually submerged, first flooding low-lying areas and then higher elevations,
causing a direct loss of human habitation, and forcing human migration to higher ground or areas more
inland. Archaeological sites on these now-submerged landscapes faced various fates: some were
washed away, some buried under sediment layers, while others were preserved in place. The
underwater conditions, while sometimes causing disturbance and degradation of artifacts, can, in some
instances, preserve organic materials not usually conserved in terrestrial sites. Today, these submerged

Pleistocene-era archaeological sites, found globally in diverse underwater contexts, provide rich



historical insights. They can be found on the continental shelves, exposed during the last glacial period
and offering vast habitation spaces; in submerged river valleys, which were crucial human migration
paths and settlement areas during the Pleistocene; and in underwater caves, which sometimes
safeguard well-preserved traces of human occupation, such as artifacts, cultural features, and human
skeletal remains.

The survival of archaeological sites positioned in island archipelago areas amidst marine
transgressions hinges on a variety of factors that protect these sites from erosion or complete
destruction. A primary factor is rapid burial - if a site is swiftly buried by sediment instead of being
subjected to erosion during the initial stages of transgression, it can effectively be shielded from any
subsequent erosive forces of waves and sea action. This blanket of sediment preserves both the
archaeological context and materials. Geomorphic features also play a critical role in protecting and
preserving sites. Archaeological sites located within caves, rockshelters, or dunes are provided with a
natural shield against marine transgression and a stable preservation environment. Human intervention
can sometimes protect sites as well. The construction of buildings, walls, landscape modifications, or
even the intentional burial of sites could offer some defense against rising sea levels. However, such
defenses are not expected to have been created by late Pleistocene coastal forager societies. In certain
regions, the process of isostatic rebound, wherein the Earth's crust rises in elevation due to the melting
of ice sheets, could counteract sea-level rise, preventing specific areas from submersion and thereby
protecting archaeological sites. Finally, natural ecosystems like mangroves and coral reefs can serve
as barriers against wave action and erosion, assisting in the preservation of nearby archaeological sites.
Even with these protective factors, marine transgression can still lead to the loss of numerous coastal
and island archaeological sites. Therefore, urgent efforts are needed to identify, document, and if
feasible, excavate these threatened sites.

Archaeological sites perched on elevated landforms were most likely subjected to erosion due to
transgressive wave action, potentially resulting in the obliteration of the archaeological record in large
areas. Conversely, archaeological materials that collected in lower landscape areas such as stream
valleys or bays might have been preserved as alluvial and estuarine sediment aggraded in conjunction
with marine transgression (Figure 5).

This process could subsequently lead to the burial of any archaeological evidence situated close
to sites found on neighboring shorelines or riverbanks, thereby protecting it from the erosive forces of
marine transgression. Concentrating our efforts on uncovering submerged and buried alluvial and
embayment deposits from where estuaries would form provides a promising avenue for unearthing
artifacts, features, and even sedimentary ancient DNA (sedaDNA) related to late Pleistocene coastal
peoples.

The exploration for sedaDNA in submerged estuaries on the Pacific continental shelf presents a
compelling opportunity for archaeologists studying Pleistocene human occupation of the northern
Pacific Rim. Estuaries, with their confluence of salt and freshwater and frequently anoxic conditions,

can be ideal environments for DNA preservation. Historically, such areas have seen intensive human
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Figure 5. Diagram showing a hypothetical active cultural state of coastal occupation that contributes
archaeological materials to estuary deposits and adjacent interfluve shoreline areas. Following marine
transgression and submergence, the interfluve area may have experienced significant erosion and
degradation of its associated archaeological record, while deposits in the adjacent estuary zone may
have buried by aggrading alluvial sediments prior to marine transgression.

activity and settlement due to the rich availability of resources such as fish, shellfish, and waterfowl,
suggesting the likelihood of Pleistocene human presence. Analysis of sedaDNA offers an invaluable
lens into this past human presence and their dietary habits, as DNA from plant and animal species
utilized for food or other activities, or even ancient human DNA introduced into estuary environments
via surficial runoff from nearby settlements, could be uncovered. Beyond this, sedaDNA can help in
reconstructing past environments, indicating the presence of specific plant and animal species, and
tracking changes over time, thereby illuminating the environmental contexts and adaptations of
Pleistocene humans. Importantly, with the end of the Pleistocene marking significant sea-level rises,
many human habitation sites were submerged, transforming the continental shelf and submerged
estuaries into an underexplored archaeological frontier. The study of sedaDNA in these locations could
unlock access to these elusive submerged sites. Lastly, considering the northern Pacific Rim's
speculated significance in human migration routes during the Pleistocene, sedaDNA evidence could
provide critical insights into these migration patterns. Despite the inherent challenges, these factors
make a strong case for archaeologists to delve into the study of sedaDNA in submerged estuaries on

the Pacific continental shelf.



Conclusion

While intact archaeological sites containing late Pleistocene-aged artifacts, features, and other
cultural evidence may yet be found in submerged landscapes along the northern Pacific Rim, having
escaped the destructive power of rising post-glacial sea levels, searching for this evidence is arguably
a specialized field of study that will require the development of methods for narrowing down and
identifying submerged and buried site evidence in areas where taphonomic processes favored site
formation and preservation. Because much of the late Pleistocene coastal landscape of the northern
Pacific Rim is submerged at depths below which traditional underwater archaeology methods may be
used with ease, we must imagine other ways of conducting research. An alternative approach to finding
archaeological evidence of early cultural occupation along the Pleistocene northern Pacific coastline
would be to search for, identify, and sample through marine coring estuarine deposits that may retain

artifacts, features, and sedaDNA (Figure 6).

=

Figure 6. A coordinated research program involving geophysical surveys, marine coring, and study of
cored sediments (for artifacts and sedaDNA) in estuarine environments around the northern Pacific Rim
may lead to the discovery of late Pleistocene human presence in now-submerged landscape contexts.
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The Terminal Pleistocene was a period of remarkable change for humanity, within a relatively
short span of a few millennia, events would unfold that would lay the human ecological foundations
for the historical processes that continue to shape our present day lives. Both people and the world
they lived in were at a tipping point of irreversible change and movement. Widespread extinctions,
migrations, displacements, floods of legendary scale, and the second and last genuine “discovery” of
continental scale landmasses by behaviorally modern humans all happened between 16,000 and
13,000 years ago (e.g. Clark et al. 1996; Smith et al. 2022; Neri et al. 2015). The cultural traditions of
hunting and gathering people all around the western Pacific Rim — accumulating for tens of thousands
of years — were tested, transformed (e.g. Nakazawa et al. 2011), and displaced (see Norman et al.
2024), but not destroyed. Along the shore of the Western Pacific, there were communities of skilled
boatwrights and fishermen that lived along the beaches and islands strewn along an immense East-
facing coastline that looked out over deep, blue ocean that seemed to have no end. These populations
had been expanding for thousands of years, as evidenced by occupation of even relatively smaller
offshore island archipelagos like the Ryukyus (see Kaifu et al. 2020).

Their movements along the Pacific Rim — both clockwise and counterclockwise — clearly began
before the Terminal Pleistocene climate crises became acute (e.g. O’Connor 2007; Kuzmin and
Glascock 2007; Buvit et al. 2016). but what began as a trickle of population movement, became a
flow once the collapse of Beringia’s ecological systems began (Faith 2011; Murchie et al. 2021), and
populations would have been not only driven, but drawn along in their migration routes and later
dispersal, metaphorically resembling a gravity driven siphon.

Early sites in the Americas like Cooper’s Ferry in Idaho, dating to just shy of 16,000 years ago
(Davis et al. 2019) indicate that occupation of the Western Hemisphere began before the drowning of
Beringia, but the number of sites seems to explode in the Americas after 14,500 BP (the date most
commonly cited for the meltwater pulse 1A event, Clark et al. 1996). This may indicate that early
“pioneering” populations reached the Americas slightly earlier (Gruhn 2023), only to be followed by
subsequent waves of migrants fleeing the inundation of coasts and islands of the North Pacific (Buvit
et al. 2016; Dobson et al. 2021; Cassidy et al. 2022). This complex, multi-staged process would fit

more closely with most documented and/or archacologically identified migrations in human history.
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Figure 1. Map of the Pacific Rim and adjacent regions. 1. Folsom archaeological type site, New
Mexico; 2. Page-Ladson Archaeological Site, Florida; 3. Paisley Caves, Oregon; 4. Gault/Friedkin
Clovis Site; 5. Monte Verde, Chile; 6. Triquet Island, British Columbia, Canada; 7. Espiritu Santo
Island, Baja California Sur, México; 8. Cooper’s Ferry, Idaho; 9. Isla Cedros, Baja California,
Meéxico; 10. Lake Baikal, Russia; 11. Hokkaido, Japan; 12. New Ireland and New Britain, Papua New
Guinea; 13) Isla Alor, Indonesia and East Timor; 14. Sakitari Cave, Okinawa, Japan.

The post-Pleistocene history of Ireland (see Woodman 2011; McLaughlin et al. 2016) provides one
such example, where over time, multiple groups sequentially contributed to initial settlement,
technological developments and genetic diversity of later populations. It may be that the old model
of 100 people showing up at the south end of the Ice Free Corridor and being the sole ancestors of all
later First Nations is no longer very tenable, for reasons other than the route itself (e.g. Fix 2005;
Moore 2001; Waters 2019) .

So, if this is the story that we developed, how shall we test its veracity? The sample size of
ancient DNA data points is increasing (Bisso-Machado and Fagundes 2021), but still very small (see
Raff 2022). Far too small, in my estimation, for them to be used as sole arbiters of hypotheses.
Additionally, the time resolution of those genetic data are still inadequate to provide more than very
general connections between populations (e.g. da Silva Coelho et al. 2021), especially when you have

samples separated by gaps of thousands of years with no corroborating evidence to fill in that empty



data space. Radiocarbon dates provide simple presence-absence data but tell us little about whether
our model of how-and-why is close to the mark.

If we want to know about our hypothesized boatwrights and fishermen, what better
archaeological marker for them than their fishing tackle? We can identify some of the earliest
fishhooks in the world along the Western Pacific Rim (Fuyjita et al. 2016; Langley et al. 2023), and
shortly after the earliest people arrive in the Americas, we see the earliest unequivocal fishhooks in
the Americas along the Eastern Pacific Rim margin of the continents (Des Lauriers et al. 2017; Fujita
2014; also Alcalde and Flores 2020, though somewhat later in time). We here describe some of these
early hooks from Isla Cedros, Baja California, México (Figure 1) and compare them to other
Pleistocene fishhook assemblages from the Pacific. We propose that this technological tradition was
either brought as part of the early migrants’ conceptual toolkit, or that the knowledge of and design
for these objects was transmitted during the ‘settlement’ phase (see Rockman and Steele 2003)
following initial entry of earlier pioneering populations into the Americas.

The populations of the Western Pacific Rim must have been expanding in the Late Pleistocene,
especially since permanent occupation of small offshore island groups (see Ihara et al. 2020) does not
typically occur if populations are contracting, nor during periods when island size itself was decreasing
— as would have been the case during eustatic sea level rise (Cherry and Leppard 2018). Populations
across this region, from Okinawa to Indonesia were making and using shell hooks by the beginning of
the Terminal Pleistocene (e.g. Kealy et al. 2020). We do not presume that the hooks in Indonesia and
Okinawa had separate origins, why should we assume that the Eastern Pacific examples are
independent, especially given the demonstrable direction of population movement from west to east
along the Pacific Rim (see Davis and Madsen 2020)? Early hooks are present over at least 1000
kilometers of coastline in Baja California, as evidenced by their presence On Espiritu Santo island
(Fujita 2014), on the mainland between Playa Tecolote and La Paz (Fujita and Ainis 2018:297), and
the robust assemblage recovered from Isla Cedros (Des Lauriers et al 2020). This was not an isolated
idiosyncratic development of a single community, but a tradition shared across a wide area. Although
dates firmly placing this technology in the Terminal Pleistocene are currently unavailable from South
America, the technology is very much present there during the Early Holocene (Llagostera 1992;
Scheinsohn 2003) and may simply require further research to push the antiquity back to the range
identified on the Baja California Peninsula. If so, this technological tradition would have been shared
from Northern Chile to Central Baja California at the very least.

This is particularly interesting if we think about the cultural implications of such a widely
shared tradition. Obviously, different styles of hook have advantages for catching different kinds of
fish and for different fishing techniques (see Stewart 1977 for a unparalleled compendium of this
notion for the Northwest Coast of North America). This is not necessarily true for terrestrial weaponry,
as a spear tipped with almost any style of point can be used to kill a giant ground sloth or a Pleistocene
kangaroo or a camel. There is a specificity to maritime technologies that is not fully replicated in most

terrestrially deployed weaponry. Even specifically aquatic projectile weaponry has unique design

37



38

0 1 2 3 4 Scms

Institulo Nacional de
Antropologla e Historia e Mesicak

Figure 2. Single-piece, shell fishhooks from Isla Cedros, Baja California, México (top), and Okinawa
Japan (bottom). Bottom image from Fujita et al. 2016.

characteristics (e.g. leisters vs. toggling harpoon heads, see Ballester 2018:70). The fact that the early
Pacific Rim hook assemblages are so remarkably similar in design (Figure 2) means that the people
using them were likely using the same kinds of techniques to catch similar kinds of fish, so the
similarity is not just in the technology, but in the application. This would strongly argue against the
independent development of this tradition on Isla Cedros, around La Paz, and in Coastal Peru and
Chile. Just as it makes sense to imagine that the Okinawan and Indonesian hooks share a common
cultural tradition, it makes sense that the early hook traditions of the Pacific coast of the Americas are

likewise related to one another.



Figure 3. Single-piece mussel (Mytilus sp.) shell fishhook from the Cerro Pedregoso site (PAIC-44)
Isla Cedros, Baja California. Note the well-preserved evidence of manufacturing techniques and the
“waist” below the top of the shank created by grinding.

Unlike later Polynesian (e.g. Allen 1996) and Alta California (e.g. Vance 2000) examples, no
knob or notch was carved into the shaft for hafting of the Baja Californian or South American
examples, indicating that the line attachment was of a fully lashed variety, and would have had an axis
of tension obliquely transverse to the shank of the hook, rather than parallel. This is supported by well
preserved examples (Figure 3) displaying a “waist” below the end of the shank, especially in the
mussel-shell variety. Abalone examples are almost always of green abalone (Haliotis fulgens) and
occasionally of pink abalone (H. corrugata) the epidermis of which species are rough and ribbed,
creating friction and purchase for the lashing, in addition to the creation of the ‘waist’ as a hafting
zone. One effect of this on the function of these hooks would have been to create increased resistance
to the downward pull on the tip of the hook as more tension is applied, as well as maintaining the force
more parallel to the laminae of the nacreous shells used. This would have contributed to less force
being applied perpendicular to the laminae, focusing downward force along the strongest axis of the
hook base material.

The hooks within this assemblage vary in size more than in overall design, though two variants
can be proposed, some approach a J-shape, while others are closer to circular or C-shaped (Figure 4).
The largest examples indicate that quite large fish were targeted by these hooks, while smaller hooks
would have been for commensurately smaller fish. The J-shape is more commonly manufactured from
mussel shell, while the circular examples are more frequently made from Abalone. They lack barbs

or major degrees of recurve, meaning that once a fish was hooked, constant pressure would have had
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Figure 4. Single-piece abalone (Haliotis sp.) shell hook from the Richard’s Ridge (PAIC-49) site on
Isla Cedros, Baja California. This example shows the ‘C’ shaped configuration more common at
Espiritu Santo Island in contrast to the ‘J’ shape of many other examples in the Isla Cedros
assemblage.

to be maintained on the line, suggesting that they might have been more difficult to use in water zones
with heavy swash or surge like sandy surf or rocky intertidal.

We have a fair idea of the manufacturing chaine operatoire, based upon numerous unfinished
examples found broken or abandoned partway through the process. The makers appear to have
selected the flattest portion of the shell in both mussel and abalone raw material sets. For the mussel,
this meant that they were selecting a portion nearest the newest part of the shell. Additionally, their
oriented their mental template of the finished product so that the bottom curve of the hook would
parallel the natural growth bands of the shell. For the abalone, the orientation seems to have focused
on locating the natural ripples and valleys of the epidermis of the shell perpendicular to the long axis
of the shank of the hook. This was almost certainly to facilitate more secure line attachment. Once
the raw material had been selected and a blank obtained by breaking away the more curved or irregular
portions of the shell, the general form of the hook was achieved by chipping rather than cutting, drilling,
or sawing.

This is interesting, since later Holocene examples from Alta California utilize drills and reamers
to create the central perforation, and this may emphasize their more circular form. It is even possible
that the manufacturing method influenced the final form as much as any intentional design did. Think

about the difference between wheel thrown pots vs. coiled or otherwise hand-built. Given that these
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Figure 5. Small grooved-pebble line weight from Cerro Pedregoso, Baja California, México.

hooks appear to have been individually crafted, it means that the makers were free to create them to
whatever dimensions or shapes they desired, making them each the product of intentional crafting
rather than dependent upon a mold or die.

Following chipping them to their general form, great care was taken to grind them down to a
fine point at the hook and very smooth margins for the shank and curve. Faceting is present in this
grinding, indicating that it is not simply the 2 dimensional outline that matters, but the smoothing and
evening out of the curve. As with other examples of technologies finished through grinding, having a
smooth, even surface even increases the strength, by grinding down any small cracks or divots
produced during the roughing-out phase.

These hooks were also used in conjunction with stone line weights, the most common form
being carefully grooved pebbles (Figure 5). This type of weight would have been located at the
terminal end of the fishing line, indicating that the hooks would have either been integrated into the
main line or attached via leaders, since the “end” of the line was occupied by the weight. While
sufficient for allowing the line to be cast and travel to the bottom, these weights are not so heavy that
they would have allowed a hook to maintain position in the surf zone, providing another argument
against their use in that microenvironment. It also suggests that the targets of these hooks included
fish that were not exclusively surface feeders.

Experimental replication and use of Late Holocene Alta California shell fishhooks (McKenzie
2007) has strongly indicated that these hooks are excellent at catching fish with particular mouth
anatomy, and ineffective at catching fish with different configurations. Fish with protrusible jaws are
the most likely target for these hooks, while cartilaginous fish and fish with thick tissue surrounding
the mouth are less easily caught — if at all — by these hooks. Seabass, perch, halibut, and even small

grouper can be caught with shell hooks, while cartilaginous sharks and rays, as well as fish with more
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Figure 6. Well-made stone ring from Cerro Pedregoso. These items — of varying thicknesses and
weights — have been recovered from three separate early sites on Isla Cedros, thought their function
remains enigmatic.

distinctive mouths like moray eels and triggerfish would not be appropriate targets for shell fishhooks
(McKenzie 2007).

Additionally, fish with heavy jaws and teeth capable of crushing shell would not have been
caught by these hooks. California sheephead (Semicossyphus pulcher), which preys upon shellfish
and crustaceans, would have made short work of these hooks. The highly consistent presence of these
fish in the assemblages from all time periods on Isla Cedros indicates that these hooks were only one
of the methods used by the early Islanders to catch a remarkably diverse set of icthyofauna. Harpoons

and nets were almost certainly used as well.
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Figure 7. A sample of the finished bifaces/projectile points from Terminal Pleistocene contexts on
Isla Cedros.

Evidence for nets is strongly suggested by the abundance of very small fish vertebrae identified

the smelt family in most of the Terminal Plesitocene midden deposits, and further confirmed by the
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presence of larger notched stone weights. Enigmatic stone rings (Figure 6) have also been recovered
at multiple Terminal Pleistocene sites, including PAIC-44 and -88. These are of unclear function, but
several of the hypotheses include their use as ring weights for bottom nets for crab and lobster (both
identified in some frequency in early faunal assesmblages), or involved in the manufacture of cordage,
line, and rope. These nets could have been deployed along sandy beach stretches whose presence is
indicated by the frequent occurrence of Pismo clams (7ivela stultorum) or possibly from boats.
According to local fishermen, their use in rocky open stretches of shoreline would not have been
productive, and would have certainly led to significant damage to the “costly” and time consuming
nets.

The use of harpoons or spears for some fishing is inferred by several lines of evidence other
than the obvious presence of bifacial projectile points (Figure 7). 1) sheephead would not have been
caught by single piece shell hooks due to their aforementioned crushing jaws; 2) They are ambush
predators of the kelp forests and thus not very susceptible to being caught in nets — in fact, in repeated
trips with modern net fishermen on Isla Cedros, I have never seen a sheephead caught in a weighted
set net. 3) The presence of both Red (H. rufrescens) and Pink (H. corrugate) abalone in early
molluscan assemblages indicates that early islanders were diving to obtain these species which are
always found below low tide water levels. In many areas where traditional diving techniques were
documented or continue to be practiced, the use of the natural environment to aid divers is well
documented (e.g. Martinez 2004; Lim et al. 2012). Whether it be the coral reefs, vertical walls, or as
is likely in the case of Isla Cedros, long, vertical kelp (Macrocystis pyrifera) stalks, traditional divers
will make use of these features to be able to dive deeper or longer to better exploit submarine resources.
So the presence of the habitually ‘deeper’ species of Abalone, combined with these other factors, lead
us to propose that at least some of the fish in the Isla Cedros assemblages were being hunted by diving
spear fishermen (e.g. Mesquita and Issac-Nahum 2015).

One additional point is worth highlighting. From multiple lines of evidence, including the
design of the hooks and their use in a non-terminal location on the line along with the presence of fish
species such as Ocean whitefish (Caulolatilus princeps) which are not known, - not by traditional
fishermen on Isla Cedros nor Departments of Fish and Game management in Baja or Alta California
— to be caught from shore (Bellquist et al. 2008), we can confidently infer the presence of open-water
capable watercraft on Isla Cedros during the Terminal Pleistocene. Ocean Whitefish also are not
known to occupy the kelp understory nor the space between the kelp and the shore. This means that
to catch them, early Cedros Islanders were travelling in their boats as much as 2km offshore just fo
fish. This does not suggest a limit to the watercraft’s capabilities, but merely a “floor” of seaworthiness.
Additionally, many of the fish species recovered — Ocean whitefish included (Esgro et al. 2020) — are
not found in shallow water where they could be seen like trout or salmon in a river, but in deeper water
up to 80-90 meters. To ability to consistently know where to fish in deep water seems magical to the

uninitiated, as anyone who has even spent time with knowledgeable fishermen can attest. Such



seemingly intuitive understandings are almost always the product of multigenerational wisdom (sensu
Ingold 2021).

The fact that they were fishing deepwater species means that the early islanders had to produce
large lengths of cordage, since tying and splicing short sections is cobbled together and ineffective,
particularly for longer lengths of cordage. The nets would have required immense amounts of cordage,
since they were catching very small fish with some of them, implying relatively small gauges for these
nets. The production of masses of processed fiber and its use in the spinning of large quantities of
string, twine, rope, and fishing line would have been a ubiquitous sight in the settlements of the
Terminal Pleistocene on Isla Cedros. An addendum to this is that they early Islanders had access to a
species of Agave for their principal fiber source (see Hulle et al. 2015). This was fortunate, since
Agave plants produce one of the plant fibers with high tensile strength, display excellent lashing
properties, and display resistance to deterioration in saltwater (Bakar et al. 2020).

The fact that hook and line fishing was daily practice for early Cedros Islanders, who were also
deploying large nets from boats, coupled with their diving from these substantial craft (possibly similar
to those described by Des Lauriers 2005) to access the understory of the kelp forest where the abalone
thrive speaks of a rich and truly maritime tradition of subsistence. These are not people who just
arrived from the plains of West Texas, nor likely to have been the descendants of hunters of the frozen
conifer forests of Siberia. These were people of the Sea. Even to those who love her, the ocean can
be fickle, and is always slow to give up her secrets. The knowledge of how to exploit the full panoply
of the sea’s resources, from the shore to the depths, and from the humblest periwinkle to powerful
cetaceans and pinnipeds takes time. The breadth of experience evidenced by the full faunal assemblage
from the early Isla Cedros sites is staggering, and in an odd twist of history, eclipses even Late
Holocene sites for the range of maritime environments and species exploited (Des Lauriers 2010).

This is part of what is meant when we say that to gain further insight into the processes that led
to the peopling of the Americas, we must apply an historically contextualized, anthropologically
relevant and environmentally situated model for the migration and settlement of the Americas. We
must go beyond simply noting the presence of people on an island, because identifying and
undertstanding their capabilities vs. their challenges and opportunities will allow us to better
understand both the decision-making process and the lived experience of these ancestors of the First
Nations of the Americas.

By focusing on their technological systems and implied concomitant knowledge systems (see
Ingold 2013), we can demonstrate their intention and ability to actually explore and settle coastlines
and islands. The mere presence of people can occur in any number of ways, from the purposeful to
the unintentional, and even non-human colonization of islands by mammoth occurred on the
paleoisland of Santa Rosae off of Alta California (e.g. Muhs et al. 2015).

However, the ability to distinguish between the “good places” from the not-so-good is
something borne of experience, and trial and error probably does not result in expansive, successful

colonization from British Columbia to Tierra del Fuego in under 2,000 years. We are actually at a
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very good position from a research perspective, since we are left with only two reasonable hypotheses
to explain this data; 1) people were here much longer that currently understood, or 2) they brought a
huge amount of knowledge with them, and at least in the case of the inhabitants of the Pacific Coast,

important pieces of that knowledge may have travelled from as far away as the Ryukyu Islands.
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Aleutian Kayak under the Colonisation of the North Pacific Coast:
Techniques of the Body concerned with Building and Steering Aleutian
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Introduction

Western Europe's imperialism had significant impacts globally and affected various societies in
the peripheral zones of Asia, Africa, Oceania, and Latin America. Notably, the sociocultural structures
of the indigenous groups in those areas have been drastically altered and reconstructed to this day -
from personal ideologies to behavior. In the interdisciplinary studies on colonialism, including
anthropology and history, acculturations caused by imperialism are one of the main study concerns
and have produced various findings.

Founding on this consideration, this paper examines the influence of Western colonialism, based
on modern civilization, on the personal bodies and minds of the indigenous societies on relatively
remote islands in the Pacific zone. It focuses explicitly on the Aleutian Kayak building and steering
mechanism during the Russian colonial era, investigating the relationship between technical choices
and colonialism. This examination aims to explore through a case study to comprehend one of the
non-verbal histories embodied in folk articles. These include material cultures extending to the
producing techniques inherited by bodies of the indigenous people - unrecorded in historical
documents nor bequeathed orally. Thus, this study has the potential to provide a new perspective on
the relationship between Russian imperialism and the indigenous societies in the Arctic zone of the

Northern Pacific, providing existing findings based on linguistic data.

Aleutian Kayak of the Hakodate City Museum of Northern Peoples

In this paper, the Aleutian Kayak: Baidarka (Russian), displayed at the Hakodate City Museum
of Northern Peoples, Japan'), is the leading object motivating this study (Figure 1) It has been
conjectured that the Kayak was collected on Simushir island at the center of the Kuril Islands by a
group of Japanese inspectors in 1876. This was the following year of the conclusion of the Treaty of
Saint Petersburg, in which the Kuril Islands were given to Japan by Russia in exchange for Russia
taking control over the entirety of Sakhalin Island (Baba 1943). In other words, due to this treaty, the

Japanese inspectors were dispatched to Simushir island; therefore, the Aleutian Kayak housed in the
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Figure 1. Aleutian kayak owned by the Hakodate City Museum of Northern Peoples, Japan

Hakodate City Museum of Northern Peoples, Japan, at present, was collected.

It is presumed that the Unangan or the Unangas built this collection, the indigenous people of
the Aleutian Islands, known as the Aleut, as named in the colonial era (Jochelson 1933)%.
Unsurprisingly, this Kayak's builder was the indigenous people of the Aleutian Islands; however, it is
intriguing that it was collected on Simushir island, far from the homelands of the Aleut people. This
background will be discussed subsequently, as this problem is crucial. Incidentally, the three-hatch
model of this Kayak is known to be displayed in just three collections worldwide today. Such a rare
structure of this collection is essential in comprehending the impact of colonial influences; hence, this
detail will also be explored further.

This paper will begin by grasping the basic information on the native Aleut history and society to
study the background of this collection extensively. Until today, the native Aleut are known as the
indigenous people in the Aleutian Islands, Northern Pacific. After the mid-18th century, the native
Aleut were acceleratingly affected by imperial Russia. Notably, Russian colonialism and capitalism
urged the native Aleut to produce fur as commodities for trade as they were excellent sea mammal
hunters. The fur trade in the Arctic zone and the Northern Pacific coast were carried out under one of
the colonial rules of Western European imperialism. This movement operated as a factor in

constructing the world system beginning in the 16th century (cf. Oswalt 1980; Crowell 1997).
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Therefore, imperial Russia eventually forced the migration of the native Aleut to the Kodiak
Island, or Simushir and Urup of the Kuril Islands, for the production of fur trade commodities
(Fedoroba 1973: 205). The native Aleuts were engaged in sea mammals, especially sea otters, hunting
with other indigenous groups, including the Kuril Ainu and the Alutiig® (Figure 2).

In 1875, the Treaty of Saint Petersburg resulted in the Russian Kuril Islands becoming the
territory of Japan; thus, the Japanese inspectors visited the Simushir island in 1876 and collected the
Kayak®. With this historical background, it can be suggested that the Aleutian Kayak displayed in the

Hakodate City Museum of Northern Peoples was brought about by Russian colonialism.

Form and Structure of Aleutian Kayak

Considering these socio-historical backgrounds, this paper attempts to grasp the characteristics
of the form and structure of this Aleutian Kayak. The following data is based on the March 2010 co-
examination with Ikunori Suzawa, a canoe builder and canoeist. In this examination, opinions were
exchanged about the form and structure of the Aleutian Kayak, as well as building and steering
techniques. However, the main facts on the building and steering techniques are established on undue
reliance on Suzawa’s perspectives and investigations as a canoe builder and a canoeist (Oya and
Suzawa 2013).

(1) Boat Form

The most remarkable feature of this collection is the long and lean boat shape constructed by the
extremely narrow beam (Figure 3). Nevertheless, this feature of an extremely long and narrow boat
shape can also be recognized as typical of Aleutian Kayaks in comparison to other indigenous Kayaks,
including the Alutiiq and the Chugach (Oya and Suzawa 2013: 12, 14) (Table 1).
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Figure 3. Boat shape and structure of the Aleutian kayak at the Hakodate City Museum of Northern Peoples
(original information from Hasebe 2003: 158)

Aleut Type Kodiak and Chugach Type
e Phoebe A. Hearst National Museum of Kunstkamera (Peter
e Museum of Portland Art Museum, Natural History, National Museum of ~ Washington State  the Great Museum of
Owned by Museum of Northern P n .
Peoples, Japan Anthropology, UC UsA Smithsonian Denmark History Museum, USA  Anthropology and
piesLan Berkeley, USA Institution, USA Ethnography), Russia
Length 638.0cm 581.4cm 617.2cm 701.0cm 434.0cm 596.2cm 807.0cm
Width 37.4cm 43.2cm 57.5cm 63.5¢cm 65.6cm 75.0cm 79.2cm
Aspect ratio 1: 1741 1: 13.5 1: 107 1: 11.0 1: 6.8 1:78 1:10.2

Table 1. Comparative chart of boat shapes of kayaks owned by museums at present
(adapted from Oya and Suzawa 2013: 12)

On the sea, such a feature shape is poor for stability but retains high sailing speed. In other words,
this boat shape is suitable for high-speed and short-range navigation but unsuitable for safe long-range
navigation. From such findings, Aleutian Kayaks have an advantage in travelling at high speed to a
fixed destination in a short range; however, they are unsuited for safe navigation in long-range travels

due to inflexible adaptation to changes in weather and tidal currents.

]

(2) Boat Structure

This collection is constructed by the frame structure,

mainly the keel, considered the common feature of the
Aleutian Kayaks. Notably, the keel of the Aleutian Kayak
is assembled by parts composed of two or three pieces
(Laughlin 1980: 34-36). It can be seen in Figure 4 that the

feature of the hull construction, the keel, stem, and stern

Figure 4. block construction of stem
(original information from Oya and
Suzawa 2013: 13)



on the block construction are all composed of
various parts.

This structure can alleviate the impact and
pressure of wind or waves, preventing upsetting
and wrecks. In addition, gunwales of this
collection are not directly joined with stem and
stern; the stem is constructed by different parts,

which are composed of the lower side, unified with

the keel with the upper side separated (Oya and
Suzawa 2013: 13). These constructions can also be Figure 5. deck beams on the ship side
considered as same devices to alleviate the impact (original information from Oya and

and pressure of wind or waves and prevent Suzawa 2013: 13)

upsetting.

An observation can be made that the side of the ship has no specific construction for protecting
wind and waves, except for deck beams (Figure 5). In addition to the extremely narrow boat shape,
this side structure is vulnerable to impacts and pressures from both sides, compared with the front and
back.

Studying these features, the design concept and construction of the Aleutian Kayak can flexibly
respond to impacts and pressures from the stem and stern side, while both sides are relatively frail.
The curiosity about the chosen design concept and construction with such contrasting differences is

crucial; Thus, this issue will be revisited accompanied by the relationship with Russian colonialism.

(3) Cockpit Form and Structure

The cockpit is commonly characterized as a significant feature of the Aleutian Kayak. The entire
shape of the cockpit on this collection's deck is oval, contrasting with the circular shape of the Alutiiq’s
and the Chugach’s Kayaks. This oval is a signature feature of the Aleutian Kayaks and is understood
to be influenced by the traditional seating posture of the native Aleut.

The embarkation and steering of the Aleutian Kayak are by knee extension posture (Jochelson

1933: 11) (Figure 6), as opposed to the straight sitting posture of the Alutiiq and the Chugach. It can

(original information from Oya and Suzawa 2013: 15)
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be seen from the ethnographic records that the native Aleut mocked the sitting posture of the Alutiiq;
therefore, those postures have been recognized as unique to each ethnic group. Borrowing from the
French sociologist M. Moss’s theory, “techniques of the body” (Moss 1936), the Aleutian Kayak’s
embarkation and steering posture is an organic process of embodiment based on a lifetime of
sociocultural training.

In addition, an ethnographic record shows that Russian colonialists struggled to sit in an Aleutian
Kayak with the same posture as the native Aleut (Veniaminov 1984: 160). Furthermore, the aim of
this lifetime training is embodying: by embracing the "techniques of the body,” the knee extension
posture is not only to steer the Kayak but also to build lithe muscles - this is necessary to hunt sea
mammals, as the harpoon is thrown with the spear thrower while in this posture (Laughlin 1980: 28-
29).

It is difficult for other people to embark on the Aleutian Kayak, as generally, the forms and
structures of the seats are molded to adjust to the embarkation posture of a specific person (Lantis
1984: 173). Therefore, the fabrication of deck beams must be arranged for the body size of each owner,
catering to the various leg lengths and knee positions.

However, the deck beams of this collection are equally arranged and are built to embark on
various body shapes, securing a relatively wide space around the cockpit. These results indicate the
likelihood of this collection being built not as an order-made for a specific person but ready-made for
the general. This possibility identifies a remarkably different feature compared to what is reported in

ethnographies of typical order-made Aleutian Kayaks.

Background of Technical Choices under Colonialism

Considering the results of examinations, this paper attempts to investigate the relationship
between the Aleutian Kayak and colonialism. It was assumed that the proportion of Aleutian Kayaks
with extremely long and narrow boat shapes was chosen to acquire high sailing speed in exchange for
stability on the sea. However, the cruise by an Aleutian Kayak was originally for more than just short-
range navigation for hunting at a specific site - before Russian colonization, long-range navigation
was common during an extended period for interregional exchanges or exploration and tracing of sea
mammals (Oshima 1996: 87).

A question is raised from a contrasting environment before and after the Russian colonization:
Why are the Aleutian Kayaks, built after the Russian colonization, constructed to prioritize high speed
at the cost of stability?

A possible argument for such a technical choice could be the Russian colonial rule pressured by
the requirement of capitalism. As is well known, Russian imperialism’s primary purpose in expanding
to the North American continent was to monopolize the fur trade bringing great wealth to the world
market (Veltre 1990: 176; Fisher 1996: 123). Russia had to depend on the native Aleut and other
indigenous people, as the capturing of sea mammals (including sea otters and seals) as fur trade

commodities required highly skilled hunting and sailing techniques (Townsend 1975: 563; Crowell



1997: 13)°. Therefore, with colonial rule, Russian capitalism (mainly the Russian-American
Companies) forced the natives in the Aleutian Islands to focus on hunting sea mammals solely as fur
trade commodities.

It can be assumed that such a situation also affected the Aleutian Kayaks and caused significant
changes for the utilizers. Under Russian colonial rule, indigenous people, including the native Aleut,
were restricted from pursuing subsistence activities for food production and long-distance navigation
to obtain living and luxury goods. This means they were forced to exclusively seek the production of
fur trade commodities by Russian-American Company. Additionally, such utility of Kayaks reduced
necessities and opportunities for long-distance navigation. Trade commodities of sea otters and seals
were easily hunted, compared with large sea mammals for food production, which demanded
extensive searching and chasing for long distances (Laughlin 1980: 32-33)%).

As compensation, the native Aleuts were supplied luxury items, prestigious goods, and foods and
necessities for daily life by colonialists. As a result, in complete disregard of their wishes, engagement
in their daily activities of food production and lifestyle necessities grew unnecessary.

With these historical movements, the drastic social change of the native Aleut, induced by
Russian colonialism and capitalism, is a plausible leading force in building the Aleutian Kayak
represented in the Hakodate City Museum of Northern Peoples, Japan collection. For example, the
Kayak presents the features of the release from subsistence activities, including food production and
daily necessities, and long navigation became redundant. In exchange, natives in the Northern Pacific
under Russian colonial rule increased the production of fur trade commodities; therefore, to a degree,
it shows that the native people had to engage in sea mammal hunting even under bad weather?.

These backgrounds directed the native people’s craftmanship in constructing boat design based
on resisting wind and waves from front and back and both sides with their watermanship (Laughlin
1980: 43-44). Because cruising by the Aleutian Kayak in the colonial era could concentrate on short-

range movement for hunting sea mammals alone, their boat steering skills were trained to cope with

Figure 7. A ship model seated the western colonialist at the center cockpit (original information from
Iqyax - Own work, GFDL, https://commons.wikimedia.org/w/index.php?curid=11247891)
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wind and waves under bad weather, resulting in selecting a boat shape extremely narrow and long for
high speed.

In the same way, boat building shifting from order-made to ready-made can also point out the
influence of colonialism. It is recorded in ethnographies that these boats have seated various
colonialists, including merchants, administrators, even missionaries, and others, at the center of the
three-hatch model (Figure 7). This is why a relatively wide space for the embarkation of unspecified
persons is made in the center of the three-hatch model. In sum, excluding the front and back cockpits®,

the central seat did not require a build to be order-made.

Conclusion

These investigations can lead to a conclusion that the Aleutian Kayak’s technical choices in the
colonial era reflect Russian imperialism and capitalism represented by Russian-American Company.
Specifically, the native Aleut society was reconstructed by Russian imperialism - a sustainable
lifestyle consisting of highly intensive sea mammal hunting resulting in the Kayaks’ building and
steering technical choices adopting specialized speed for short distances at the expense of stability on
the water.

This study briefly demonstrates the theoretical perspectives on utilizing Aleutian Kayaks at
places forced of emigration. The native Aleut were undoubtedly engaged in sea mammal hunting by
Russian-American Company with the Kuril Ainu or the Alutiiq, who were indigenous at each
settlement from ethnographic and historical documents.

However, the "techniques of the body” have been discussed - the steering of the Aleutian Kayak
and the native Aleuts’ hunting skills were manifested from the long-term training from childhood.
Hence, it explains the difficulties for other ethnicities to practice the same hunting activities as
Aleutian Kayaks; therefore, the Aleutian Kayaks were introduced and built in places that forced the
native Aleut to emigrate. In other words, the introduction to and instructions for the Aleutian Kayaks
were indispensable to pursuing the production of the fur trade. This implies that other native people,
excluding the native Aleut, struggled to steer and carry out sea mammal huntings on the Aleutian
Kayaks. Hence, the Aleutian Kayaks that landed on the Central Kuril Islands, far from the Aleutian
Islands, were for the Aleut’s hunting purposes. Additionally, the Central Kuril Islands are famous as
one of the voyage choke points due to fast sea currents and uncertain weather. To pursue the
production of fur trade commodities in such an environment, the Kayak-building and steering
techniques of the native Aleut were crucial. This is especially why the Russian colonialists forcibly
emigrated the Aleut.

Moreover, the native Aleut were engaged in the division of labor with various ethnicities at the
Kuril Islands and the Kodiak Islands. Through the cockpit, boat form, and structure, it is assumed that
the collection at the Hakodate City Museum of Northern Peoples was built as a ready-made Kayak for
boarding by nonspecific persons. Considering this finding, there is the possibility that other ethnic

groups, together with the native Aleut, had sat on this Kayak collection and engaged in sea mammal



hunting to produce fur trade commodities.

However, the steering of the Aleutian Kayak is suspected to be difficult for other ethnic groups,
except for the native Aleut; thus, the contribution of other indigenous people’s are assumed to be
limited. For example, other ethnic groups, such as the Antique and the Kuril Ainu, may have played a
role as younger novices seated at the front cockpit in the colonial era. The Aleutian Kayaks represented
in the Hakodate City Museum of Northern Peoples collection were indeed utilized multiculturally and
initiated by Russian imperialism.

The form and structure of the Aleutian Kayaks built during the Russian colonial era have been
elucidated through discussion. They were chosen not only by simple environmental adaptations and
cultural traditions but also by strong influences from Russian imperialism, including, Russian-
American Company. In other words, it is plausible that colonial powers persuaded required technical
choices.

These findings were led by the sociocultural environment surrounding indigenous peoples. The
producing and utilizing Aleutian Kayaks under colonization were ascribed through examinations of
technical practices on steering and building as activities of human bodies. It is not an exaggeration to
state that such a result could be regarded as a non-verbal history embodied in folk articles. On existing
anthropological and historical research, colonial histories are studied through comparatively large
perspectives over individual-level-based history and ethnographic records. For that reason, the
approach based on material culture, which has been neglected for a long time in anthropological

studies, can become the new frontier in investigating non-literate societies' histories.

Acknowledgements

This work was supported by JSPS KAKENHI Grant Number JP17K03301, JP19HO05735,
JP19HO05731. This paper was significantly revised and rewritten in English from the original Japanese
article below.

ONISHI Hideyuki 2014. Shokumichi-shihai ga Sematta Gijutsu-sentaku: Baidarka ni Kizamareta
Robeishokai no keiei. Kokusai Jominbunka Kennkyusosho, 5: 47-58. (Choice of Technology Enforced
on Colonialism: The Employment and Production of Aleut Baidarka Under the Control on Russian-
American Company. [nternational Center for Folk Culture Studies Monographs, 5: 47-58.)

Yokohama: International Center for Folk Culture Studies, Kanagawa University.

Notes

1) The basic information on the Hakodate City Museum of Northern Peoples, Japan, can be seen in
the following URL.
https://www.hakodate.travel/en/sightseeing-spots/historic-building/hakodate-city-museum-of-

northern-peoples/

59



60

2) Aleut was the ethnonym named by Russian and other European colonialists. They call themselves
Unangax, Unangan, and Unanga at present.

3) Asaside note, the Kuril Ainu are the indigenous people of this area. Still, the Alutiiq named, such
as Koniag Eskimo by European colonialists, were also forced to migrate for sea mammals hunting
from Kodiak Island by imperial Russia.

4) In the report of this group of Japanese inspectors, the observation and purchase of a skin boat
made from sea mammals for hunting sea otters in Urup of the Central Kuril Islands were recorded
(Sato 1875). Despite different islands, this boat is assumed to be a collection owned by the
Hakodate City Museum of Northern Peoples through the researched document.

5) On condition of calm at sea under fine weather, even European colonialists could steer a baidarka
sufficiently. However, navigating the Baidarka to conduct sea mammal hunting, particularly on
the rough sea, was very difficult, except for the native Aleut (Laughlin 1980: 43). Thus, fur trade
commodity production depended on indigenous people, including the native Aleut’s
indispensability.

6) In the case of whales and large sea mammals, after the harpoon head pierced games, wrestling
was generally necessary with those on the sea for a long time and distance. Additionally, large sea
mammals were more important for their subsistence than small ones, such as sea otters, due to
their more significant caloric contents.

7) Aspointed out earlier, the native Aleut can steer stable sailing on rough seas under severe weather.

8) Aleutian Kayaks were originally single and double-hatch models only, and the triple-hatch models
were not built before Russian colonisation. Incidentally, expert hunters were seated in the back
cockpit for training younger novices in the front, so double-hatch models held significant

purposes.
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Reef corals are distributed present today in tropical and subtropical oceans. They can be found
in a significant fraction of the geologic record, with a range extending back to 500 million years ago.
Their carbonate skeletons grow with tree-like annual rings, and its microstructural and geochemical
analysis along the direction of coral growth can reconstruct the environmental changes on a weekly
to monthly scale over centennial to millennium years of corals alive. In other words, reef corals
precisely record climatic and environmental information on the time scale experienced as the human
life scale. The precise dating and geochemical records of coral fossils make possible a direct
comparison between high-resolution environmental information and human history after the late
Pleistocene. We demonstrate a new method for the comprehensive reconstruction of coral and human
memories using combined approaches by high spatiotemporal resolution geoscientific analysis on
coral reefs and phenomenological reduction in drama and theatre to understand the relationship
between the vulnerability and resilience to environmental changes between nature and human from

the past to future.

Keywords: Coral annual bands, High-resolution paleoenvironment reconstruction, Drama and

theater, Phenomenological reduction

The relationship between nature and humans in the past and future

Global environmental change in the Anthropocene is determined by the complex interplay of
natural and social changes. What will the relationship between humans and nature be like in the future?
Climate change has greatly affected marine and terrestrial ecosystems and has significantly impacted
human life, including migration, settlement, lifestyle, and culture. In addition, the frequency and
magnitude of regional-scale environmental changes, such as typhoons, floods, droughts, earthquakes,
and volcanic eruptions, have significantly impacted how people think and live by influencing the
dynamics of local communities, their lifestyles, and their economic sustainability. On the other hand,
economic development through industrialization and the unification of information and lifestyles
through globalization have made our lives more vulnerable to climate change and environmental
events. We should explore the resilient human-nature relationship in rapidly changing global

environments in the future with multiple layers at different spatiotemporal scales.
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Figure 1. Similarity and differences in space and time between coral and human memories.

Corals have long drawn great interest due to their geological, ecological, and biological
importance and usefulness to humans, animals, and plants in marine and land ecosystems.
Their skeletons continuously grow, with different shapes of coral colonies and topography of coral
reefs, up to one of the most significant biological architectures, which supports a wealth of diverse life
in nutrient-poor regions. Corals are surviving and adapting to the drastic change in Earth’s history and
create nanometres to planetary scale complex structures throughout geological time, including 1) the
calcification process in each coral polyp, 2) growing and changing morphology in coral colonies, 3)
creating a coral ecosystem with co-existence of different coral species and other organisms, 4)
developing coral reef topography with accumulating living and dead parts of skeletons and
other sedimentary materials, and 5) forming coral island and archipelago with uplifted activities and/or
sea level changes. Such multi-level structures and phenomena observed in corals resemble those in
human being with the developing processes and interactions among human individuals, families,
communities, and societies (Figure 1). Both corals and human beings grow and survive in different
environments with spatial and temporal progress of extension and development. In contrast with
structures and phenomena, the strategy for surviving abrupt environmental changes seems very

different between coral reef ecosystems and human societies.

Corals as high-resolution memories for environmental changes

Corals continuously accumulate calcium carbonate skeletons as they grow, providing a record of
environmental conditions throughout the colony's lifespan. Coral sclerochronology, a combined
approach using physical and chemical analyses along the major growth axis, can provide a wealth of

information about the environmental and physiological changes experienced by corals for hundreds
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of years (e.g., Gagan et al.,2000). Isotopic, geochemical, and skeletal growth analyses of certain
massive corals (e.g., Porites, Orbicella) in tropical shallow reefs have been successfully used to
reconstruct seasonal- to century-scale variation in environmental parameters (e.g., temperature,
salinity, light intensity, nutrient dynamics, marine pollution, and ocean pH) and coral growth (e.g.,
skeletal density, linear extension rate, and calcification rates). The stable oxygen isotope ratio (5'%0)
in shallow-water corals, even their fossils, is widely used to reconstruct sea surface temperature (SST)
and sea surface salinity (SSS) because the 6'%0 in the carbonate minerals that comprise the coral
skeleton reflects both the water temperature and the chemical composition of the surrounding seawater
(e.g., Epstein et al., 1953, Watanabe et al., 2011). Coral 6'30 is biologically mediated and precipitated
under isotopic disequilibrium from seawater 8'30 (e.g., Weber and Woodhead, 1970); however, the
offset from equilibrium is assumed to be relatively constant within the same coral species. Carbon
isotope ratios (6'3C) preserved in coral skeletons have also been used as an indicator for environmental
parameters such as sunlight and dissolved inorganic carbon (DIC). However, the factors controlling
coral 8'3C are more complicated due to the complex pathways and sources of carbon from the ambient
seawater to the coral skeletons (e.g., Watanabe et al., 2017). The skeletal barium to calcium ratio could
record the changes in upwelling events from deeper water layers to the surface ocean (e.g., Yamazaki
etal., 2021). Ocean transportation and wind direction are also recorded as the changes in amplitude of
A'C and manganese concentration in coral skeletons (e.g., Grottoli and Eakin, 2007, Shen et al., 1992).
Nutrient dynamics and ocean currents are also reconstructed by analyzing 3!°N signals in the organic
materials in coral skeletons. Because reef corals live in coastal areas between land and ocean, the coral
records could capture both global marine environmental changes (e.g., global warming, ocean
acidification) and loral to regional scales of events on land and coastal areas (e.g., earthquake, Tsunami,
typhoon, volcanic eruption, drought, coastal development).

The rapid calcification rates of reef coral skeletons and their precise geochemical indicators allow
the marine environment experienced by reef corals to be compared on the same scale as human lives.
Moreover, the long-lived massive corals could survive during several hundred years with tracking
century-scale environmental changes (Figure 2).

We introduce some examples from our works. Yamazaki et al. (2015) reconstructed 51-year
changes in the origin of nitrogen inflows through rivers from reef coral skeletons at Shiraho Coral
Reef on Ishigaki Island. We revealed that the concentration of nutrients flowing into coral reefs varies
with changes in coastal land use. From the seasonal variations in water temperature in Omani fossil
reef coral skeletons, we found a correspondence between the disappearance of the Mesopotamian
civilization's largest empire and the strength of winter storms (Watanabe et al., 2019). In long-lived
sclerosponges, which grow a calcium carbonate skeleton like reef corals, we captured the evolution of
lead pollution's origin in the atmosphere, revealing the impact of human activities on the environment
(Ohmori et al., 2014). The world's largest bivalve, the giant clam, which forms a daily growth band,
can reconstruct past typhoons, showing that it is possible to capture weather phenomena that humans

experienced (Watanabe et al., 1999, Komagoe et al., 2018). Our future challenge is to superimpose



Figure 2. Long-lived massive Porites coral colony at Kikaijima Island. The hermatypic corals grow
with annual rings in their skeletons, and the growth rate is ~1 cm/year.

these high temporal-resolution paleoenvironmental indicators with human memories.

Phenomenological reduction in drama and theatre

We demonstrate a new method for the comprehensive reconstruction of coral and human
memories using combined approaches by high spatiotemporal resolution geoscientific analysis on
coral reefs and phenomenological reduction in drama and theatre to understand the relationship
between the vulnerability and resilience to environmental changes between nature and human from
the past to future. Skeletons of reef-building corals record environmental information during their
lifetime at very high resolution, from weekly to seasonal, providing natural environmental data at the
exact temporal resolution as human life. ~ On the other hand, further back into the past, the temporal
resolution of information on people's daily life is less available than those for environmental data
recovered from coral skeletons. Therefore, the time gap in people's daily life in the past is
complemented by imagination and aggregation through phenomenal reduction by utilizing drama and
theatre. The information about people and nature required in the theatrical process is feedback to the
researchers, then science and art are iterated to complement each other in time, human action, and life.
After watching the play, the researcher will develop a research theme to enhance information
resolution in their research field further and enhance the resolution of the play through information
from the memories, customs, and daily life of the residents.  In addition, researchers and residents
will hold workshops to create future scenes together with artists to embody their vision of the future

as future collective knowledge.
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Drama and theatre in Kikaijima Island, Amami islands in Japan

Kikaijima Island in the Amami Islands, Japan, has been uplifted over the past 100,000 years,
exposing coral fossils from various periods. Humans have stayed on Kikai Island for at least the past
8,000 years. Modern, it also has a rich coral reef ecosystem at the boundary between tropical and
temperate seas and more than 30 settlements that have been maintained for a very long time by water
stored in the limestone springs of the coral reefs. Kikaijima Island has maintained its cultural diversity
in the face of drastic changes in environmental and social variables. The population is also declining
and aging. It is a place that could serve as a model for future aging societies. The fossil coral records
from Kikaijima Island revealed the changes in the East Asian monsoon over the past 8000 years (Garas
et al., 2022), and archaeological sites have been discovered from prehistoric to medieval times,
allowing a direct comparison of the environment experienced by the island's inhabitants. We obtained
the high spatiotemporal resolution geoscientific data using high-resolution and precision coral
geochemical analysis along with coral skeletal annual bands (e.g., 8'%0 and Sr/Ca ratio) and high-
spatiotemporal hydrodynamic model simulation to compare with the community-based life histories
deduced from field works and interviews with residents, human and social science fields of scientists
such as anthropologist and sociologist, and artists in Kikaijima Island. We generated a life-based
database that combined environmental factors in climate/environmental changes and human behavior
and lifestyle on local and regional scales of social changes. We applied drama and theatre to synthesize
all kinds of scientific and societal data, knowledge, and narratives together in the drama-making

process (Figure 3).

Figure 3. Long-lived massive Porites coral colony at Kikaijima Island. The hermatypic corals grow
with annual rings in their skeletons, and the growth rate is ~1 cm/year.



Drama is one of the oldest arts of human beings and a way to express the change and trouble that
occurred inside the individual or group at various times and places. All processes of making, playing,
watching, discussing, and revising the drama could be involved different fields of scientists, artists,
and residents in local communities with different generations. Throughout such processes,
phenomenological reduction in drama and theatre would be occurred by visualizing conditions and
environments in which human-made their decision and the psychological and emotional structures.
We evaluated the reaction and propagation in community members of sciences, artists, and residents
using tracking propagation of emotion, behaviour pattern, and decision changes. Combined
approaches using high-resolution coral records and phenomenological reduction in drama and theatre
would help better understand the relationship between nature and humans in unpredictable future Earth

and among people of different abilities and generations on a local community scale.

Collective future knowledge with inter to transdisciplinary research among scientists, artists,
and local communities.

We hypothesize that individuals, groups, and societies have been transformed and maintained in
response to climate and environmental change experienced over generations. Their indigenous
knowledge would be unique to each region responding to environmental changes and disasters.
However, the local environmental changes due to global environmental issues do not become personal
and collective because of the differences in scale and problem awareness between global and region-
specific issues. To transparent from global environmental issues to personal affairs, the approaches
will approach identifying and solving local problems through a mechanism that enables science, art,
and community to emerge and collaborative knowledge for the future. This study compares the
relationship between climate/environmental change and people/society from the past to the present
using coral and other high-resolution environmental proxies on a scale of one day to several years.
Through the various processes of theatrical performances, we will develop a high-resolution history
of the "high-resolution relationship between humans and nature" in the region, showing how global
environmental change and local environmental incidents have changed the thoughts, actions, and lives
of people and formed conventional knowledge in the region today.  Furthermore, we propose a future
vision (future collective knowledge) that promotes empathy and collaboration among researchers from
different fields and local stakeholders and an environmental adaptation strategy close to our own
experience using a theatrical process. The resolution and imagination of each discipline are enhanced,
and a collective future-oriented collaboration involving local communities would be established by
using drama to bring together the perspectives and methods of different research fields in the natural

sciences and the humanities, and social sciences.
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Abstract

Coastal migration and transcending water bodies is an important topic in the human history of
the Out-of-Eurasian populations. A necessary part of the discussion is the evaluation of the means of
water transportation, namely boats. A boat here refers to a primitive means of transportation
propelled by natural forces using natural materials, i.e., plants and animals. Plant materials can
include wood, branches, bark, and grass. Animal materials can be animal hides, entrails, or bones.
Natural propulsion can be river currents, ocean currents, wind, and human power. Classic studies by
Hans Suder (1930) and Gerd Koch (1984) on the global distribution of boats show a diverse and
complex distribution of boats in the Pacific Rim, where the Out-of-Eurasia group's spread. This
presentation will review research on the nested distribution of boats in the ethnography of the New
World, and Sund