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Figure 4 Standardized Exisitence Probability Density (Dc) of Jomon sinkers per subperiods
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Figure 5 Spatial distribution of Standardized Exisitence Probablility Density in the whole Jomon period.
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Figure 6 Spatial distribution of Standardized Exisitence Probablility Density in the Incipient Jomon period.
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Figure 7 Spatial distribution of Standardized Exisitence Probablility Density in the Initial Jomon period.
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Figure 8 Spatial distribution of Standardized Exisitence Probablility Density in the Early Jomon period.
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Figure 9 Spatial distribution of Standardized Exisitence Probablility Density in the Middle Jomon period.
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Figure 10 Spatial distribution of Standardized Exisitence Probablility Density in the Late Jomon period.
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Figure 11  Spatial distribution of Standardized Exisitence Probablility Density in the Final Jomon period.
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Figure 13 Spatial distribution of Standardized Exisitence Probablility Density in the Goryogadai phase.

14



AR R T X B2 ERICIEET 5 - D OEELESMERT T U v o

Katsusaka I Phase
3430 - 3330 cal. BC

density per 100 years
Wi6-33@2-4
Ms-16 O1-2
W4-3 0Oo0.1-1

0 10
s e km

B 14 ESCHIAPIERR T N 31T 5 S B L TR M R FE O 22 [ 43 A
Figure 14 Spatial distribution of Standardized Exisitence Probablility Density in the Katsusaka I phase.
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Figure 15 Spatial distribution of Standardized Exisitence Probablility Density in the Katsusaka II phase.
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Katsusaka III Phase
3130 - 2950 cal. BC
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Figure 17  Spatial distribution of Standardized Exisitence Probablility Density in the Kasori-E I phase.
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Kasori-E II Phase
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Figure 19 Spatial distribution of Standardized Exisitence Probablility Density in the Kasori-E III phase.
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Kasori-E IV Phase
2570 - 2470 cal. BC
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Figure 20  Spatial distribution of Standardized Exisitence Probablility Density in the Kasori-E IV phase.
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Figure 21 Spatial distribution of Standardized Exisitence Probablility Density in the Shomyoji phase.
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Horinouchi I Phase
2350 - 2200 cal. BC

density per 100 years
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Figure 22  Spatial distribution of Standardized Exisitence Probablility Density in the Horinouchi I phase.
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Figure 23  Spatial distribution of Standardized Exisitence Probablility Density in the Horinouchi II phase.
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Towards Better Understanding of Cultural Dynamics
through Standardized Time Probability Modeling
From the Case Study of the Jomon Net Fishing Activities
in the Tokyo-Yokohama Region (East Japan)

KONDO Yasuhisa

Recent developments of GIS-aided approaches in archaeology have evoked the issue of scale: archaeological
patterns, or cultural dynamics, could be perceived and interpreted differently when different analytical scales are
applied (Lock and Molyneaux (eds.) 2006; Kondo in press). In comparison to spatial scales, however, it appears that
less attention has been paid to timescales - another important analytical scale in archaeology (Lucas 2005). Recently in
Japan, in addition to the high-density archacological dataset, the AMS radiocarbon dating has provided a revised and
more accurate chronological framework towards the Jomon period (Kobayashi 2004). Hence, this paper presents an
experimental approach to visualize past cultural dynamics through a standardized time probability model, employing
Jomon net fishing activities in Tokyo-Yokohama district (Figure 1) as a case study.

The time probability modeling is based on the assumption that spatial density and distribution of sinkers may,
more or less, reflect the intensity and possible locations of the Jomon net fishing activities. However, the perceived
distribution of artifacts is probably affected by several factors such as sedimentation, excavation intensity, and
periodization. In order to reduce the spatial biases, the Tkm-grid kernel density of the sinker frequency is estimated
using the chronological probability model, taking into account the undated specimen (Figure 3). In this model, the
expected value of a given time period i (P)) is calculated in dependence upon the relative frequency of given sinkers
(Equation 1), The P, value is summed up at each site (E, in Equation 2) and then converted to kernel density per 1 km’,
Subsequently, time span of each stage (7)) is standardized referring to the new radiocarbon dates (Kobayashi 2004). The
500-year scale is used for macro-level analysis (Figures 6-11), while micro-level phases are analyzed by the 100-year
unit (Dg, in Equation 3; Figures 12-23). The frequency of the all sinker sites is summed up to get the standardized
density per 100 years in the study area (SumDc) as a unified scale to observe changing cultural dynamics through time
(Equation 4; Figures 4 and 23).

The time slice maps of sinkers created by the above-mentioned procedure indicate the following results: (1)
The accumulated distribution map for the all Jomon period (Figure 2) shows the dense clusters of net sinkers on the
upland terrace in the proximity of the major river valleys and paleo-coastline. (2) The standardized time maps of the
traditional six sub-periods (Figures 6-11) indicate a dramatic increase of net sinkers in the Middle Jomon period (3500
— 2500 cal. BC) and subsequent decline in the Late and Final Jomon period (2500 — 800 cal. BC). It is also noted that
the standardized density per 100 years (SumDc) of the Middle Jomon period is about 100 times larger than that of the
Early Jomon and 10 times than the Late Jomon stage. (3) The other series of standardized time maps (Figures 12-23)
and the SumDc values from the end of the Early Jomon (3650 BC) to the middle of the Late Jomon (2000 BC) provide
chronological sequence in higher resolution (Figures 12-24): the intensive use of sinkers began in the Katsusaka I
phase (Figure 14); its full boom took place during the Kasori-E I phase (Figure 17); the significant decline started in the
Kasori-E IV phase (Figure 20); and, in the trajectory of declination, a short-term rebound occurred in the Horinouchi I
phase (Figure 22).

With a combination of the different levels of standardized timescale, the diachronic change of the sinker

density is more clearly distinguished. This may be associated with the long-term and gradual transformation of the
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fishing strategies. The net fishing became predominant during the Katsusaka and Kasori-E phases. This phenomenon
synchronizes the development of the extremely high-density population. The intensive net fishing was conducted to
sustain the large population. Then, synchronized with the population decreases, the net fishing in the inner bay was
gradually replaced by harpoon fishing in the bay mouse zone (Uchiyama 1997).

The distribution maps in this paper have clearly indicated that the standardized timescales well illustrate dynamics
of the past human activities. It is also clear that the multiple timescales are capable of extracting different (micro,
macro, and in-between) scales of cultural dynamics. It is important, therefore, to elaborate the procedure of timescale
standardization, with more accurate dating and probability modeling, in order to acquire better understandings of the
spatio-chronological dynamics of the material culture.
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