Australian National University John Yellen, National

Ofer Bar-Yosef, Harvard University. Christine Hastorf,
University of California-Berkeley Jeffrey Hantman,
University of Virginta Patty Jo Watson, Washington
University Linda Manzanffla, Untversidad Nacionat
AutCuoma de Mexico John Parldngton, University of

The field Museum, chicago, Illinois
T. Douglas Price
University of Wisconsin -Madison

Gary M. Feinman

A Continuation Order Plan is available for this series. A continuation order wilt bring delivery of
each new volume immediately upon publication. Volumes are billed onlyupon actual shipment.
For further information please contact the publisher.

liFE IN NEOLITHIC FARMING COMMUMTIES
Social Organization, Identity, and Differentiation
Edited by Ian Kuijt

Social Complexity in Northeast China
Gideon Shelach

INTERACTION

LEADERSHIP STRATEGIES, ECONOMIC ACTIVITY, AND INTERREGIONAL

State formation in the South Scandinavian Iron Age
Tina i. Thurston

LANDSCAPES Of POWER, LANDSCAPES OF CONFLICT

FROM LEADERS TO RULERS
Edited by Jonathan Haas

FOUNDATIONS OF SOCIAL INEQUALITY
Edited by I Douglas Price and Gary M. feinman

Edited by Linda Manzanifla

EMERGENCE AND CHANGE IN EARLY URBAN SOCIETIES

BEYOND FORAGING AND COLLECTING
Evolutionary Change in Hunter-Gatherer Settlement Systems
Edited by Ben fitzhugh and Junko Habu

Editorial Board:

Series Editors:

FUNDAMENTAL ISSUES IN ARCHAEOLOGY

Z

New York

Boston

Dordrecht

London

Moscow

Kiuwer Academic I Plenum Publishers

0

University of california
Berkeley California

JUNKO IIABU

and

University of Washington
Seattle, Washington

BEN FITZHUGH

Edited by

Evolutionary Change in HunterGatherer Settlement Systems

13eyond 10 raging
0 ec zng
an

•

Natufian: A Complex Society of Foragers
OferBar-Yosef

Chapter 5

James M. Savette

Chapter 4 • Logistical Organization, Social Complexity,
and the Collapse of Prehistoric Thule Whaling
Societies in the Central Canadian Arctic Archipelago

Junko Habu

Chapter 3 • Jomon Collectors and foragers: Regional
Interactions and Long-term Changes in Settlement
Systems among Prehistoric Hunter-Gatherers in Japan

xv

91

73

53

19

Chapter 2 • Going by Boat: The Forager-Collector
Continuum at Sea
Kenneth M. Ames

15

1

Introduction to Part 1

PART I. REGIONAL SCALE PROCESSES OF
SErrLEMENT PATTERN CHANGE

Junko Habu and Ben fitzhugh

Chapter 1 • Introduction: Beyond foraging and
Collecting: Evolutionary Change In Hunter-Gatherer
Settlement Systems

Contents

PART U. MICROEVOLUTIONARY APPROACHES TO

Laura Lee Junker

Chapter 11 • Long-term Change and Short-term Shifting
in the Economy of Philippine forager-Traders

Aubrey Cannon

Chapter 10 • Sacred Power and Seasonal Settlement
on the Central Northwest Coast

Introduction to Part UI

PART UI. BEYOND ECOLOGICAL APPROACHES TO
HUNTER-GATHERER SETHEMENT CHANGE

Ben fitzh ugh

Chapter 9 • Residential and Logistical Strategies in
the Evolution of Complex Hunter-Gatherers
on the Kodiak Archipelago

David W Zeantth

Chapter 8 • Central Place Foraging and Prehistoric
Pinyon Utilization in the Great Basin

Renato Kipuis

Chapter 7 • Long-term Land Tenure Systems in
Central Brazil: Evolutionary Ecology,
Risk-Management, and Social Geography

Lynn f. fisher

Chapter 6 • Mobility, Search Modes, and Food-Getting
Technology: From Magdalenian to Early Mesolitific
in the Upper Danube Basin

339

311

307

257

231

181

157

153

CONTENTS

LONG-TERM HUNTER-GATHERER SETfLEMENT CHANGE

Introduction to Part II

Xvi

I

Index

T. Douglas Price

Afterword: Beyond Foraging and Collecting:
Retrospect and Prospect

Mark Atctenderfrr

• Explaining Changes in Settlement
Dynamics across Transformations of Modes of
Production: From Hunting to Herding in the
South-Central Andes

Chapter 12

CONTENTS

427

413

387

Xvii

i3eyorc

n

Ford

±€—-&a+he’-e,- SetInin

9ystiis

%

JUNKO UABU
94720

53

Department of Anthropology, University of California, Berkeley, California

The purpose of this chapter is to expand the utility of the forager!
collector model (Binford 1980, 1982) by examining the dynamics of longterm system change on an interregionat scale. Among numerous models of
hunter-gatherer behavior, Binford’s (1980, 1982) forager—collector contin
uum has been one of the most frequently cited models of subsistence and
settlement organization during the past two decades. As with most formal
models of subsistence and settlement (such as optimal foraging models),
the forager!collector model assumes that economic rationality is the basic
principle that determines hunter-gatherer subsistence strategies and resi
dential mobility. However, unlike optimization models, which are deduc
tive and formal in their structure, Binford’s model was inspired by
ethnographic examples. Because of its informal and inductive origins, the
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forager/collector model is flexible enough to account for
various anom
alies. The concept of serial foragers (Binford 1980:
16—17), which refers to
cotd—envii-onment hunter—gatherers who adopt “mapping—on”
strategies to
position themselves so that they can exploit
seasonally fluctuating
resoulces, is a good example of this. Similarly, various
nonenvironmcntal
factors that can influence hunter—gatherer suhsistence—settlemei-it
practice,
such as population pressure, trade/exchange, and group
alliance, are not
necessarily ignored by the model. We may need to
modify the model to
incorporate these factors as part of the system, but the
core of the model
that outlines the basic principles of labor investment
versus return with
regard to resource distribution, subsistence strategies,
and residential
mobility can still he operational. Thus, despite sonic scholars’
critical views
(e.g., Wiessner 1982), the forager/collector iiiodel remains
useful.
This does not imply, however, that the model Cloes not
need expansion
or elaboration. Issues that have not been fully addiessecl
since the original
appearance of the model include the causes, mechanisms,
and conse—
dluences of long-term system change in the context of regional
intel-actions
between groups. Though Binlrcl (1983) was apparently
interested in longterm hunter—gatherer behavior, what he was aI)le to
infer from Nunamiut
ethnographic data and oral histoty was temporally and spatially
limited. As
a iesult, we have very little knowledge about the way
changes in one sys
tem might affect neighboring systems, and what
the long—term effects of
these changes might be during the coui-se of several
hundred years.
In this regard, archaeological studies of prehistoric
Jomon hunter—
gatherers on the Japanese Archipelago pwvide us with
an excellent oppor
tunity to examine long—term settlement pattern change
at the interi-egional
level. In Japan, a large number of large-scale salvage
excavations took
l)lace dunng and after the 1960s foltowing the implementation
of the
national government’s land development policy (Habu
1989). Tens of thoti
sands ofJomon sites have been excavated with
systematic financial support
from national, prefectural, and municipal governments,
as well as pilvate
developers. In many cases, the results of these
excavations are available as
published reports. As a result, we have hundreds,
and sometimes even
thousands, of excavated sites from each of the jomon
subperiocls, which
can he used to examine the course of long-term
change in subsistence and
settlement practice.
This chapter examines long—term change in regional
settlement patterns
from the Early to the Micldle jomon periods (ca.
6100—4000 uncalibrated b.p.;
for the rest of this paper, lower-case b.p. will
be used for uncatibrated
‘C dates) in the context of the forager/collector model
(Binfot-cI 1980, 1982).
Through this case study, possible factors that
triggered changes between
collecting and foraging systems are inferred, as are
their mechanisms. The
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Jomon is the name of a prehistoric culture in the Japanese Archipelago
that followed the Palaeolithic period and preceded the agricultural Yayoi
period. Unlike many other prehistoric hunter-gatherer cultures, the Jomon
culture is characterized by the production and use of pottery. The Jomon
period is conventionally divided into six subperiods: Incipient, Initial, Early,
Middle, Late, and final. The appearance of pottery (ca. 13,000 b.p.) marks
the beginning of the Jomon period (Nakamura and Tsuji 1999; Taniguchi
1999), but not all of the characteristics that researchers commonly associate
with the Jomon culture were present during the Incipient and Initial Jomon
periods. By the Early Jomon, however, a distinctive set of cultural traits that
characterize the rest of the Jomon period began to emerge. These include
the presence of large settlements, various kinds of ceremonial features and
artifacts, food storage, and long-distance trade. In this regard, the Early to
final Jomon cultures share a number of characteristics with so-called “com
plex” hunter-gatherers in various parts of the world (Price and Brown 1985).
for this reason, researchers in the broader field of hunter-gatherer archae
ology have been intersted in the study of the Jomon culture (Aikens 1981;
Aikens and Dumond 1986; Aiken et al. 1986; Cohen 1981; Hayden 1990;
Pearson 1977; Price 1981; Price and Brown 1985; Soffer 1989).
Recent developments in Jomon studies have revealeçl that regional and
temporal variability within the Jomon culture was far greater than scholars
once assumed (Ikawa-Smith 1998). for example, at the Initial Jomon
Uenohara site in Kagoshima Prefecture in southern Kyushu, sophisticated
pottery, such as jars with long necks, and ornaments, such as clay earrings,
were recovered (Okamura 1995). Neither of these two types of artifacts had
been reported from Initial Jomon sites in other parts of Japan. Other lines
of evidence, such as feature types and lithic assemblage characteristics, also
indicate that the Incipient and Initial Jomon cultures in this region were
quite different from those in the rest of the Japanese Archipelago (Amemiya
1999; Shinto 1995, 1999). At the Early and Middle Jomon Sannai Maruyama
site in Aomori Prefecture, northern Japan, an extraordinarily large settle
ment associated with more than 700 pit-dwellings has been recorded
(Habu et al. 2001; Kidder 1998; Okada 1995a,b; Okada and Habu 1995).
Radiocarbon dates indicate that the site was occupied from approximately
5050 to 3900 h.p., or 5900 to 4300 calibrated B.P. (Tsuji 1999; see also
M. Imarnura 1999). Because the site was occupied for more than 1500 years,

BACKGROUND TO THE STUDY

implications of these changes are discussed in relation to the development
of hunter-gatherer cultural complexity.
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it is unlikely that all of the 700
pit-dwellings were inhabited contempora
neously. Nevertheless, the number of
pit-dwellings and other features from
the site is unusua]ly large compared to
other Jomon sites.
Among these regional varieties, the Middle
Jomon culture in the Kanto
region (eastern side of central Honshu Island
including Tokyo) and the
adjacent Chubu Mountain region (inland part
of central Honshu; Fig. 3.1)
have attracted considerable attention
because of the extremely high site
density, large site size, and the complex
pottery decoration in these sites.
According to K. Imamura (1996: 93), 70%
of all excavated Jomon pitdwellings in the Kanto and Chubu Mountain
regions belong to the Middle
Jomon period, and 50% of all excavated
pit-dwellings belong to the latter
half of this period. Many researchers have
also pointed out that the Middle

fIgure 3.1. Map of Japan showing the
location of the Kanto and Chubu Mountain
regions.
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In a previous study, I examined regional settlement patterns of the
Early Jomon Moroiso phase (ca. 5000 b.p.) of the Kanto and Chubu
Mountain regions (Habu 1996, 2001) from the perspective of the forager/
collector model (Binford 1980, 1982). The Moroiso phase is the second to
the last phase of the Early Jomon period and is divided into three subphases: Moroiso-a, -b and -c from the earliest to the latest. The duration of
the Moroiso phase is estimated to have been approximately 200—300 years
(Habu 2001).
According to the forager/collector model, subsistence-settlement
systems of hunter-gatherers can be classified into two basic systems:
(1) forager systems that are characterized by high residential mobility and
(2) collector systems that are characterized by low residential mobility.
Foragers tend to acquire food on a day-to-day basis near their residential
base, whereas collectors tend to organize their subsistence activities logisti
cally (i.e., they send specialized task groups to acquire food resources
located far away from their residential base, who then bring these resources
back and store them). Forager systems are commonly found in environments
in which the distribution of critical resources is seasonally and spatially
homogeneous, whereas collector systems are adapted to environments in
which the distribution of critical resources is seasonally or spatially uneven
(for a description of the forager/collector model, see also Kelly 1995).

SETrLEMENT PATrERNS OF THE EARLY JOMON MOROISO PHASE

Jomon sites in these regions are characterized by an abundance of so-called
chipped stone axes.” Although these stone tools are called “axes,” most
researchers believe that they were used as hoes for digging, either to col
lect wild plant roots (Watanabe 1976) or possibly for incipient plant culti
vation (e.g., Fujimori 1950; Oyama 1927, 1934).
Archaeologists have long recognized the prosperity of the Middle
Jomon culture in the Kanto and Chubu Mountain regions, but very few
studies have systematically examined the processes of its development.
Because of the presence of large settlements during and after the Middle
Jomon period in these regions, scholars have assumed that the develop
ment of sedentary life in these regions began in the Early Jomon period and
that the degree of Jomon cultural complexity increased gradually and
smoothly from the Early to the Middle Jomon (e.g., Wajima 1948, 1958).
However, detailed examination of changes in regional settlement patterns
at the end of the Early Jomon period indicates that the long-term develop
ment from the Early to the Middle Jomon may have been more complex
than previously assumed.
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Large
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Dispersed

Clustered

Clustered

Site Distribtition
Pattern

In my previous study (Habu 2001), 1 pointed out that collector system
s
would include fully sedentary hunter-gatherers who occupied a single
res
idential base throughout the year, as well as relatively sedentary
huntergatherers who moved their residential bases seasonally. Becaus
e the
presence of large residential sites is characteristic of collector system
s, the
Jomon people in general were probably closer to the collect
or end of
the forager—collector spectrum. However, the issue of whether they
moved
their residential bases seasonally has yet to be determined.
To address this issue, I suggested that examining intersite variabi
lity
in lithic assemblages and site size could prove useful (Habu
1996, 2001;
Table 3.1). Relatively sedentary collectors, who move their residen
tial bases
seasonally, would have used each of their residential bases for
seasonally
different subsistence activities. Accordingly, the lithic assemblages
from each
residential base should reflect these seasonal differences. Theref
ore, we can
expect large variability in the lithic assemblages among residen
tial bases.
Furthermore, the seasonal movement of relatively sedentary collect
ors is
often associated with the dispersion and amalgamation of residen
tial groups.
Therefore, we can also expect large variability in the size
of residential
bases. Accordingly, if the Jomon people were collectors who moved
their
residential bases seasonally, we can expect to find large intersite
variability
in both (1) lithic assemblages and (2) site size. In contrast, in the
case of
fully sedentary collectors, we can expect that lithic assemblage
and site size
variability among residential bases will be relatively small becaus
e residen
tial bases of fully sedentary collectors were occupied year-ro
und, thus
reflecting generally similar activities. For both kinds of collectors,
we would
expect to find clusters of residential bases because collect
ors’ residential
bases are usually located near primary resource concentrations. Finally
, in a
forager system, lithic assemblage and site size variability among
residential
bases should be small because functions of residential bases
are relatively
similar to each other. This means that, in variability among residen
tial bases,
foragers and fully sedentary collectors may show similar charac
teristics.
However, it is expected that foragers’ residential bases would
be much

Small

lntersite Variability
in Site Size

Small

Intersite Variability
in Lithic Assemblages

Table 3.1. Expected Patterns of Residentially Used Sites

fully sedentary
collectors
Collectors with
seasonal moves
Foragers

Type
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Relatively sedentary
collectors
Relatively sedentary
collectors
Unknown (sample
size was too small)

Moroiso-a subphase
(Oldest)
Relatively sedentary
collectors
Relatively sedentary
collectors
Relatively sedentary
collectors

Moroiso-b subphase

Relatively sedentary
collectors

Relatively sedentary
collectors
foragers

Moroiso-c subphase
(Youngest)

The primary purpose of the analyis described above was to examine
the degree of sedentism of the Moroiso phase people, but the result of
the analysis also provides insights in terms of long-term change in

LONG-TERM CHANGES IN TIlE SOuTHWESTERN KANTO REGION

smaller than those of collectors, possibly with no permanent dwelling
structures. Furthermore, foragers’ residential bases would be dispersed
throughout the research area, because the distribution of resources, which
is closely related to the location of residential bases, is dispersed evenly.
In my previous work (Habu 2001), 1 applied this model to settlement
pattern data from the Early Jomon Moroiso phase in the Kanto and Chubu
Mountain regions of Japan. The results of this analysis (Table 3.2) suggested
that the settlement patterns of the Moroiso Phase generally correspond well
to the model of relatively sedentary collectors. The only apparent excep
tion was that of the Moroiso-c subphase in the southwestern Kanto region
(fig. 3.2), which was characterized by a scarcity of dwelling sites (i.e., sites
with pit-dwellings). Of the 278 sites identified from this subphase, only five
sites (1.8%) are dwelling sites. However, the presence of a number of
nondwelling sites (i.e., sites that have no pit-dwellings) indicates that the
region was still actively used by Jomon hunter-gatherers. These nondwelling
sites were interpreted as residential bases in a forager system. The fact that
these nondwelling sites are dispersed throughout the southwestern Kanto
region also supports the hypothesis that this was a forager system. None of
the settlement patterns examined corresponded to the model of fully
sedentary collectors. Based on these results, I suggested that the people of
the Moroiso phase did not stay at the same site throughout the year and
that the degree of sedentism in southwestern Kanto decreased through time
as the subsistence-settlement systems in the region changed from relatively
sedentary collector systems to forager systems (Habu 2001).

“From Habu 2001.

Northwestern
Kanto region
Southwestern
Kanto region
Chtibu Mountain
region

Region

Table 3.2. Summary of Subsistence-Settlement Systems in Each Region”
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•: dwelling sites. x: nondwelling sites. In addition to the sites represented
in the diagram,
there are 37 nondwelling sites in the Tama New Town area (indicated
as T.N.T.) and five
nondwelllng sites in the Kohoku New Town area (indicated as K.N.T.),
respectively (modified
from Habit 2001).

Figure 3.2. Distribution of Moroiso-c subphase sites in the southwestern
Kanto region.
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Number of all sites
Number of shell-midden sites
Percentage of shell-midden sites

273
23
8.4

Moroiso-a

631
14
2.2

278
0
0.0

Moroiso-c

Southwestern Kanto
Moroiso-b

Table 3.3. Frequencies of Shell-Midden Sites In

subsistence-settlement systems. First, the shift in southwestern Kanto from
relatively sedentary collectors to foragers indicate that the degree of seden
tism of hunter-gatherers in this region decreased through time. This shift
contradicts the general expectation that increasing sedentism through time
is an important indicator of cultural development.
One possible explanation for this shift is the change in the natural
environment. The Moroiso phase roughly coincides with the “Climatic
Optimum,” the time of maximum sea level transgression (Matsushima 1979;
Matsushima and Koike 1979). The sea level reached its maximum height
during or just before the Moroiso-a subphase and then gradually retreated
through the rest of the Moroiso phase (Fuji 1984; Sakamoto and Nakamura
1991; but see Horiguchi 1983). Some researchers suggest that the retreat of
the sea level resulted in a significant decrease in the habitat of littoral shell
fish species (e.g., Matsushima and Koike 1979). As shown in Table 3.3, the
frequency of shell-midden sites in southwestern Kanto decreased dramati
cally from the Moroiso-b to the Moroiso-c subphases. Of all the Moroiso-a
sites in southwestern Kanto, 8.4% have shell-middens, whereas only 2.2%
of the Moroiso-b sites have shell-middens. No shell-middens have been
reported from the Moroiso-c subphase (Habu 2001).
Note here that the difference in the total number of sites among subphases may reflect the difference in the duration of each subphase. In par
ticular, the fact that the total number of sites in the Moroiso-b subphase is
twice that for the other two subphases may indicate that the Moroiso-b subphase lasted longer than the other two subphases. Nonetheless, the decrease
in the relative proportion of shell-midden sites through time is evident.
It seems that the decrease in the frequency of shell-middens is a direct
response to a decline in shellfish resources. If so, the decline may have
caused significant changes in the overall resource distribution patterns in
southwestern Kanto. More specifically, the decline in the availability of
shellfish would have resulted in less densely clumped distributions of avail
able resources because the distribution of shellfish is spatially limited to
the coastal area and they are available primarily during the spring to early
summer.

JOMON COLLECTORS AND FORAGERS
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As discussed in the previous section, currently available data
indicate
that environmental adaptation may account for the shift from
collecting
strategies to foraging strategies in southwestern Kanto. However, it
does
not mean that the change had no evolutionary implications for
long-term
changes in the Jomon culture. On the contrary, several lines of
evidence
suggest that the change played a critical role in the development
of the
“Middle Jomon type” of subsistence-settlement systems that
were charac
terized by an abundance of chipped stone axes.
first, the shift from collecting to foraging systems in southwestern
Kanto seems to have been associated with a significant population
decrease
in this region. According to K. Imamura (1992) and others (e.g.,
Kobayashi
1973; Shibue and Kuro’o 1987), the scarcity of dwelling sites in
southwest
ern Kanto is characteristic of the Moroiso-c subphase and also
of the
following Jusanbodai phase. In particular, Imamura (1992) points
out that
settlement patterns of the Moroiso-c subphase and the
Jusanbodai phase
in the southwestern Kanto region share a number of similarities,
including

DEVELOPMENT Of A NEW SYSTEM ASSOCIATED WITH AN
ABUNDANCE Of CHIPPED STONE AXES

By suggesting this, I do not necessarily imply that the people of
the
Moroiso-a subphase relied primarily on shellfish. As indicated by
Suzuki
(1979), the caloric value of shellfish is relatively low compared
to other
kinds of food available within the Japanese Archipelago.
Furthermore,
many Jomon researchers agree that plant food must have been the
staple
food source for most of the Jomon people (e.g., Watanabe
1976), with the
exception of Hokkaido Jomon (e.g., Minagawa and Akazawa
1992).
However, the primary importance of shellfish lies in its seasonality; it
is one
of the few food items in Japan that are available from the late winter
to the
spring, when other food resources are scarce (see Erlandson 1988).
In this
regard, it is possible that changes in the availability of shellfish
may have
had a significant effect on overall subsistence-settlement systems
at that
time. More specifically, lack of shellfish resources at the end of the
winter
may have prevented these people from forming large aggregation
settle
ments for the winter. If this was the case, even though the caloric
contri
bution of shellfish was small in the overall Jomon people’s
diet, the
decrease in shellfish may have had a catastrophic effect on the
overall
subsistence-settlement systems in the region. Further analysis will be
nec
essary to investigate the interrelationships among environmental
change,
the disappearance of shell-middens, and the collapse of logistically
organ
ized subsistence-settlement systems in this region.
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12$
631
76

Moroiso-b

69
278
97

Moroiso-c

Small
Medium
hirge
Total

Site Size

1—4
5—9
10

Number of
associated
pit-dwellings

41
5
3
49

(83.7%)
(10.2%)
(6.1%)
(100.0%)

Moroiso-a

84
6
1
91

(92.3%)
(6.6%)
(1.1%)
(100.0%)

Moroiso-b

5 (100.0%)
0
0
5 (100.0%)

Moroiso-c

Table 3.5. Site Size Variability among Dwelling Sites In Southwestern Kanto

Northwestern Kanto region
Southwestern Kanco region
Chubu Mountain region

Region

Table 3.4. Changes in the Total Number of Sites In Each Region

(1) scarcity of dwelling sites and (2) small site size in terms of both the num
ber of associated dwellings and the amount of artifacts. Based on these
observations, Imamura (1992) concludes that the decrease in the number of
dwelling sites and site size during the Moroiso-c subphase and the
jusanbodai phase in this region represents a significant population decrease.
Assuming that this was the case, a question then arises whether this
occurred through a gradual or catastrophic increase in the mortality rate or
through emigration to other areas. Changes in the number of sites in each
region seem to indicate the possibility of population migration from the
Kanto to the Chubu Mountain regions. As shown in Table 3.4, the total
numbers of sites from the Moroiso-b to Moroiso-c subphases in the north
western and southwestern Kanto regions decreased, whereas the number
in the Chubu Mountain region increased.
Detailed analysis of settlement pattern changes in the southwestern
Kanto region also indicates that the shift from the collector system to the for
ager system occurred gradually throughout the Moroiso phase along with
population movement from coastal to inland areas. As shown in Table 3.5,
the settlement pattern of the Moroiso-a subphase in the southwestern
Kanto region is characterized by a relative abundance of large and medium
dwelling sites compared to the other two phases. The presence of large
settlements is characteristic of relatively sedentary collectors who form large
residential groups during a certain time of the year (often fall to early
spring) and disperse in smaller settlements for the rest of the year. However,
by the Moroiso-b subphase, the percentages of large and medium sites
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decreased. This indicates that the settlement system of this subphase was
less closely associated with the annual amalgamation of residential groups.
Furthermore, many of the dwelling sites of the Moroiso-b subphase are
located in the inland area of the southwestern Kanto region (i.e., closer to
the Chubu Mountain region). This is in sharp contrast to the settlement pat
tern of the Moroiso-a subphase, in which dwelling sites are primarily con
centrated in the coastal area of southwestern Kanto. Thus, by the time of
the Moroiso-b subphase, there was a major population shift from the
coastal to the inland areas within southwestern Kanto. Because the inland
area is the gateway from the coastal area to the Chubu Mountain region,
such a population shift is consistent with the assumption of emigration
from southwestern Kanto to the Chubu Mountain region.
Second, examination of lithic assemblage changes through time in the
Chubu Mountain region indicates that, in this region, the shift to the
“Middle Jomon type” of subsistence-settlement systems (i.e., those charac
terized by an abundance of chipped stone axes) occurred as early as the
Moroiso-c subphase (the second to the last phase of the Early Jomon
period). None of the dwelling sites from the Moroiso-a and Moroiso-b
phases is characterized by an abundance of chipped stone axes, but they
are the most abundant type of stone tools in four out of the thirteen
dwelling sites from the Moroiso-c subphase (F1g. 3.3). This is the first phase
in which the dominance of chipped stone axes in site assemblages can be
observed in this region. As noted above, an abundance of chipped stone
axes is often considered a characteristic of Middle Jomon settlements in this
region (e.g., Fujimori 1950). Many archaeologists suggest that this reflects
the importance of either plant food collecting or possibly plant cultivation
in the subsistence systems of the Middle Jomon people in this region
(Fujimori 1950, 1970; Oyama 1927, 1934; Tsuboi 1962).
Unlike the southwestern Kanto region, where environmental deteriora
tion in the coastal area may explain the change from collecting to foraging
systems, no clear evidence of environmental change in the Chubu Mountain
region has been found. Instead, the previously described lines of evidence
indicate the possibility of population migration from the southwestern Kanto
to the Chubu Mountain region. If this were the case, the migration would
have resulted in a significant increase in population pressure within the
Chubu Mountain region. It is quite possible that the increased population
pressure caused a major system change, which resulted in the beginning of
the “Middle Jomon type” of subsistence-settlement systems characterized by
an abundance of chipped stone axes. Because both the previous and the
new systems were collector systems, the shift may have initially seemed
insignificant. Nevertheless, from the perspective of long-term development
within the Jomon culture, the shift was critical. Though this shift first
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occurred in the Chubu Mountain region at the end of the Early Jomon
period, by the Middle Jomon period, a similar system was adopted by the
people of the southwestern Kanto region. As a result, the subsistencesettlement systems in southwestern Kanto shifted back from foraging to
collecting systems.
K. Imamura’s (1992) analysis is quite suggestive of the nature of the
subsistence-settlement systems characterized by an abundance of chipped
stone axes. According to his analysis, Middle Jomon sites associated with a
large number of chipped stone axes are distributed only in the southwestern
Kanto and Chubu Mountain regions. In contrast, Middle Jomon sites in the
northeastern Kanto region are characterized by an abundance of large stor
age pits. Imamura points out that the distribution of these two types of sites
is mutually exclusive and suggests that the chipped stone axes were used to

Figure 3.3. Relative frequencies of lithic tools per category in assemblages from four
sites (Onbir, Nishibayashi, Funtyashiki, and Takeibayashi) in the Chubu Mountain region.
ARH: arrowheads; SSC: stemmed scrapers; AWL: awls; CAX: chipped stone axes; PAX:
polished stone axes; PBL: pebble tools; MTR: stone mortars; GRD: grinding stones; NSK: net
sinkers; ORN; ornaments; O1’H: others.
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The analysis presented above has several implications for studying
long-term changes in hunter-gatherer settlement patterns. First, the results
indicate that the shift between collecting strategies and foraging strategies
may have occurred fairly frequently. In particular, the archaeological data
from southwestern Kanto indicates that the shift from collecting strategies
to
foraging strategies through the Moroiso phase was gradual and continuous.
This corresponds well with Binford’s (1980) suggestion that forager and col
lector systems are not polar opposites of settlement systems but rather
are
a graded series from simple (forager) to complex (collector). Also, if the shift
from collecting strategies to foraging strategies was triggered by a decrease
in the availability of shellfish, which probably was not the staple food
of the
Moroiso phase people, it implies that the shift between collectors and
for
agers can be caused by only a minor change in available resources, not
nec
essarily by major environmental changes. In other words, hunter-gatherers’
decision-making processes for their subsistence strategies may be extremely
intricate; a minor change in the quality and/or quantity of available resources
may result in fundamental system changes.
Previous studies have emphasized such Jomon cultural characteristics
as the presence of large settlements and food storage, both of which
are
typical of collecting systems. However, given the evidence of system
fluid
ity discussed above, it is probable that the Jomon subsistence-settlement
systems were quite flexible and included varying combinations
of collect
ing and foraging strategies. Similar variability in subsistence-settlement
sys
tems may also have been present among many other prehistoric
hunter-gatherers, who had to cope with constantly changing environment
s.
Second, the case study presented here suggests that regional interac
tions may have played a critical role in long-term system changes
and that
archaeological analyses of settlement patterns at the interregional level can
reveal the mechanisms of these changes within the context of
a dynamic
cultural landscape. Because the core of the Binford’s model is ecological,
one tends to think that the model assumes a direct relationship between
resource distribution and hunter-gatherer subsistence and settlement
organization. However, through the case study presented here,
it is clear
that hunter-gatherer systems do not exist in a cultural vacuum
and that

DISCUSSION

collect wild root crops such as yam (Discorea japonica), whereas storage pits
were more closely related to the heavy reliance on nuts such as acorns and
chestnuts. Further study is hecessary to identify the type(s) of staple food
associated with these two types of subsistence-settlement systems.
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This chapter presented a case study of long-term settlement pattern
changes in which a shift from collectors to foragers in one region (south
western Kanto) triggered a system change in another region (Chubu
Mountain). As a result of this system change, the “Middle jomon type” of
subsistence-settlement systems developed first in the Chubu Mountain
region and were then adopted in the southwestern Kanto region. These
new systems were characterized by an abundance of chipped stone axes,

CONCLUDING REMARKS

interactions between regional systems can be an important factor in deter
mining the course of long-term system changes. This implies that we may
need to reevaluate the scale of regional settlement pattern analysis in
archaeological studies. Since Willey’s (1953) pioneering Vim Valley project,
numerous studies of regional settlement patterns have been published. In
many cases, however, regional settlement pattern analyses are based on the
results of surveys conducted at the “local” level, for example, within a sin
gle valley or river drainage basin (e.g., Adams 1965; Sanders et al. 1979;
Wiley et al. 1965). The case study presented here clearly demonstrates the
research potential of settlement pattern analysis at the interregional level.
Finally, the previous explanation for the development of the “Middle
Jomon type” systems provides insights in the light of previous discussions
on the evolution of hunter-gatherer sedentism and cultural complexity. For
example, several researchers have suggested population pressure (i.e.,
necessity) as a major condition for, or cause of, the development of huntergatherer sedentism and cultural complexity (e.g., Cohen 1981), whereas
others have suggested that resource abundance (i.e., opportunity) was a
more critical factor (e.g., Hayden 1995) (for discussions on opportunity vs.
necessity, see also Cannon 1998; Yesner 1987). Assuming that the “Middle
Jomon type” systems, which are characterized by an abundance of chipped
stone axes and large settlements, are highly logistically organized systems,
the present study can be used as an example to support the population
pressure theory. However, supporters of this theory typically assume that
the population pressure increases naturally (i.e., with no specific causes or
conditions), and they tend to interpret the process of the development in
terms of a general model. The analysis presented here, on the other hand,
describes a case in which population increase and resulting system changes
in one region was a consequence of population migration caused by sys
tem changes in an adjacent region. In this regard, the present study sug
gests that the development of the “Middle Jomon type” systems was a
historically unique event.
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