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Various disciplines, including evolutionary biology,
anthropology, archaeology, and psychology, have
studied the evolution of rituals. Archaeologists have
typically argued that burial practices are one of the
most prominent manifestations of ritual practices
in the past and have explored various aspects of
burial practices, including burial directions. One of
the important hypotheses on the cultural evolution
of burial practices in Japan is the kitamakura
hypothesis, which claims that burial directions
(including Kofuns and current burials) were intended
to be oriented toward the north after the Kofun period
under the influence of Confucianism or Buddhism.
This hypothesis would be more plausible if burial
directions were not oriented northward before
the Kofun period. This research focused on the
burial directions in the northern Kyishi area of the
Yayoi period, i.e., the directions of the kamekan jar
burials. The results are almost consistent with the
hypothesis, although one notable exception is found,
and its possible interpretations and implications are
discussed.
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Introduction

The cultural evolution of rituals or ritual practices has been
intensively and widely discussed in human evolutionary
studies. Many evolutionary biologists, anthropologists,
and archaeologists have argued that (especially costly)
rituals such as trance dance, food sharing system,
and bloodletting have strengthened social cohesion or
solidarity and cooperation within the group and have
functioned as commitments to the group (e.g., Bulbulia
et al, 2013; Henrich, 2009; Munson et al., 2014; Rossano,
2015; Whitehouse, 2021; Whitehouse & Lanman, 2014).
Psychologists have also explored the evolved cognitive
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mechanisms behind rituals and how rituals influence our
cognitions and feelings related to group or social cohesion
(e.g., Henrich, 2009; Lang et al.,2020; Liénard & Boyer,
2006; Singh et al., 2020). There has been a great deal of
attention paid to the cultural evolution of rituals, as they
are almost universal to humans (and perhaps were also
found in Homo neanderthalensis [e.g., Nielsen et al.,
2020]) and still play a key role in our daily lives in many
ways.

Archaeologically, burial or mortuary practices have
been regarded as good examples of ritual practice and one
of the most popular topics (e.g., Binford, 1971; Chapman,
2009; Fogelin, 2007; Parker Pearson, 1999; Tarlow &
Stutz, 2013; Ucko, 1969). Many relevant studies have
examined various aspects of burial practices, such as the
formation or configuration of burials and the richness of
the grave goods within them. These studies have attempted
to interpret such various aspects in terms of social and/
or ritual contexts, including hierarchies and kinship of
the deceased in Japan as well (e.g., Knopf et al., 2018;
Mizoguchi, 2013, 2022; Nakao, 2023, 2024; Nakazono,
2004).

Burial directions have received considerable attention
in this context. Japanese archaeologists have explored
the social and ritual background of the burial directions,
especially in the Jomon (13,000 cal BC-800 cal BC) and
Kofun periods (AD 250-600), and have proposed various
hypotheses or interpretations of the directions (e.g., Hojo,
2017; Tsude, 2000; Yamada, 2008). One of the important
hypotheses on the cultural evolution of burial practices in
Japan is the kitamakura hypothesis (kita means the north
and makura the orientation). The hypothesis consists
of two claims: (1) the north-facing burial directions in
modern Japan are influenced by the cultural and ritual
traditions of Confucianism and Buddhism, which were
introduced during the Kofun period; (2) The directions of
some Kofuns are oriented to the north under the influence
of the traditions, and this second claim has been examined
with more thorough data (e.g., Hojo, 2017; Tsude, 1989,
2000).

In the present study, the second claim of the kitamakura
hypothesis was examined by referring to data on burial
directions before the Kofun period, i.e., burial directions in
the Yayoi period (800 cal BC—AD 250). If burial directions
before the Kofun period were not typically north, this
hypothesis would be more plausible, although they do
not directly support the hypothesis. If they were, then the
cultural evolutionary origin of kitamakura practice in
Japan might not be Confucianism or Buddhism, which is
inconsistent with the hypothesis. In fact, some relevant
research has argued that burial directions in the Jomon
period were relatively diverse and not necessarily north
(e.g., Yamada, 2008). We focused on kamekan jar burials,
which were common in the northern Kyushi area from
the late Early Yayoi period to the early Late Yayoi period.
They are usually divided into five types: KI, KII, KIII,
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KIV, and KV, typically with subtypes from a to c, such
as Kla, KIIb, and KIIlc. The typology depends mostly on
the shapes of the rims and bodies (e.g., Hashiguchi, 2005;
Nakagawa et al., 2021). The present study focused on and
investigated the directions of the kamekan jar burials found
mainly in the Fukuoka Prefecture, as the excavations in
the northern Kytshi area of the Yayoi period were more
thorough than those in other areas, and the kamekan jar
burial data could provide a good example of burials in
the Yayoi period. In addition, archaeological research on
burial directions in the Yayoi period has been more limited
and less systematic than in the Jomon or Kofun periods in
Japanese archaeology. Thus, this study could contribute to
both cultural evolutionary and archaeological research.

The results suggest that many kamekan jar burial
axes were not oriented to the north—south axis, which
is consistent with the kitamakura hypothesis. However,
kamekan jar burials in the Sawara region tended to be
aligned with the north—south axis. Possible interpretations
and implications of the results will be discussed.

Methods

Data set

We obtained directional information on kamekan jar
burials in the targeted regions from published excavation
reports. We collected data from 88 sites, which included
2,838 kamekan jar burials. The present study focused on
the kamekan jar burials from the Fukuoka Prefecture,
i.e., the Sawara, Fukuoka, Mikuni, and Asakura regions
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(see Nakagawa et al., 2021, for the regional information),
because the jar burials were most commonly used in these
regions. Detailed information on the data is summarized
in Supplementary Material S1. To examine burial practices
at each site, we collected kamekan directional information
from sites with more than 10 jar burials excavated (62
sites and areas). Because the Kuma-Nishioda (No. 22)
and Yoshitake (No. 58) sites were relatively larger and
contained more burials, they were divided into some
independent areas (see Figure 1 and Table 1 for the detailed
information).

Note that the directional information of the kamekan
jar burial must be axial (e.g., Fisher, 1993; Mardia &
Jupp, 1999). When human skeletal remains are found
within burials, the direction of the dead can sometimes be
inferred. However, relatively many skeletal remains have
been found in the northern Kytsha area (e.g., Nakagawa
et al., 2017; Nakao et al., 2023), although many burials did
not include skeletal remains. Even if skeletal remains are
included, their original configurations are rarely preserved
because the kamekan jar burials were sometimes tilted
significantly. Furthermore, kamekan jar burials of some
types (especially Klla to Kllc types) were typically
used in combination (see Figure 2). Therefore, it is often
difficult to decide which jar the head was located in, and so
their directions should be considered axial, i.e., 0, and 6,
in Figure 2 are regarded as the same. To handle the axial
data, we have to double all the kamekan directions because
if 0, =0, +180°, then 20, = 2 (0, + 180°) = 20, + 360° =
20, (Fisher, 1993).

Figure 1. Site locations where the number of the kamekan jar burials is more than 10. The number of each site
corresponds to the Table 1. The map is based on the color altitude map published by Geospatial Information Authority of
Japan with information of the sea area from the Hydrographic and Oceanographic Department, Japan Coast Guard, and
modified by HN using QGIS (3.20.3, QGIS Development Team, 2021).
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Table 1. Summary of the kamekan directional information and the results of Rayleigh tests on the directions from each
site.

Rayleigh tests
Regions Sites or areas N Mean 0 :
01. Kotonomiya ) 38 46.26 .5542
02. Ikenoue i 11 —68.65 9782
03. Terafukudo ) 17 —26.45 .0193
04. Mikuninohana ) 22 —22.795 .2488
05. Oitai i 40 -80.4 .8408
06. Ohoyokomakura i 11 —1.264 .0099
07. Hikata i 27 84.9 9756
08. Inouekitauchihara i 20 —72.55 7770
09. Tsukohigashimiyabaru i 10 78.75 .8816
10. Hikata Shimoyashiki i 13 87.6 .8541
11. Tsukosoramae i 19 2.6495 .0000
12. Yokokumakamiuchihata i 13 50.45 5376
13. Tsukomuta i 46 —75.4 9139
14. Yamae Area 3 ) 10 69.3 9991
Mikuni  :15. Shiroyama ) 13 62.3 .9935
16. Kenzuka i 14 42.36 4169
17. Hasakonomiya i 27 12.85 .0004
18. Kitamuta i 11 41.5 4264
19. Oki i i 48 76.55 9958
20. Dojoyama i 26 70.4 1.0000
21. Nagaoka i 30 —25.88 .0010
22. Kuma-Nishioda Area 10 i 134 —34.3 .0513
22. Kuma-Nishioda Area 2 i 325 —88.15 1.0000
22. Kuma-Nishioda Area 3 i 82 —86.85 9360
22. Kuma-Nishioda Area 5 i 20 16.94 .0836
22. Kuma-Nishioda Area 6 i 53 —66.9 9935
22. Kuma-Nishioda Area 7 i 25 -56.55 8875
22. Kuma-Nishioda Area 8 i 31 -8.4 1744
23. Yokogumakitsunezuka io133 39925 1 4347
24. Morooka } P22 i 582 i 6129
25. Hie i i 35 89.1 9987
26. Kamitsukiguma ) 19 82.75 .9444
27. Naka i 85 =70 .8884
28. Mushirodaaoki i 27 23.53 .0816
29. Shimotsukikuma Tenjinmori 35 —58.95 .8848
30.Ljiri B i 10 17.89 1517
31. Yanagahara ) 19 50.3 .5489
32. Morizono ) 19 —53.6 7895
33. Nakabarutonomoto i 30 -79.75 .9960
Fukuoka :34. Teradaike Kita ) 22 —45.23 5148
35. Kannondo ) 43 39.94 .3059
36. Naka-Terao ) 13 =72.1 .0000
37. Muneishi i 22 —36.325 2001
38. Monden ) 25 89.1 .9997
39. Monden-tsujita i 10 84.1 9269
40. Haru i 14 -2.399 .0022
41. Matsuki i 29 -3.0595 .0000
42. Nishitairazuka i 18 86.8 9525
43. Kanenokuma ) 32 5.875 .0006
. Hakugensha 17 : 49.755 ©  .6761
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Table 1. (Continued)
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Rayleigh tests
Regions : Sites or areas N Mean 0 — **xp< 01
45, Fujisaki 77 —5.585 .0462
~46. Arita-Kotabe 39 20.98 0118
47. Tamura 10 —46.07 .5329
~48. Higashiirube 120 3.6025 .0000
49, likurakaraki 26 -17.51 .0001
~50. Uraedani 29 18.65 .0152
51. Kuroto A 33 21.885 .0037
~52. Nishijinmachi 12 —7.68 .0032
~ 53. Harahigashi 19 2.721 .0001
Sawara 54.Urae 17 2.5215 .0000
~55. Shirota 18 20.88 1421
~56. Matsukida 20 —1.8135 .0000
~57. Kishida 42 0.937 .0000
~58. Yoshitake (LM area) 46 34.785 .0979
~58. Yoshitake (MN area) 43 72.7 9998
58 Yoshitake (Oishi area) i 36 45.175 .5108
~58. Yoshitake (Branch line No.2) 17 79.85 9991
~58. Yoshitake (IV area, 1st) i 25 22.18 0114
~58. Yoshitake (Hiwatashi mound burial) 17 —19.115 .0023
58. Yoshitake (Nokata-Kanatake area) 43 66.95 .9249
59. Takaetsuji 35 46.965 .6413
Asakura ~60. Kamikawahara 19 —81.4 9881
~61. Kuriyama 62 87.05 9973
. 62. Kocho Jinja 14 84.5 .9997

Figure 2. Kamekan jar burials from the Shimotsukiguma Tenjinmori site (KIIb type, No. 23) and the Morizono
site (KIIb type, SJ07). Kamekan jar burials (especially KIla to KIIc types, from the early Middle Yayoi period)
were typically used in combination.

Maikuma & Nakao LEBS Vol. 15 No. 1 (2024) 1-8



Data analysis

We performed the Rayleigh test on the axial information
of the kamekan jar burials from the 62 sites and areas to
investigate whether the burial axial data corresponded
to the north—south axis. The Rayleigh test aims to detect
directional bias; the null hypothesis is that the directional
data have a uniform (generally von Mises) distribution (e.g.,
Fisher, 1993; Mardia & Jupp, 1999). As argued, because
the directional data of this study should be axial, each
direction is doubled. To test the kitamakura hypothesis, 0°
is used as the specified mean direction in the alternative
hypothesis of the Rayleigh test. If the kitamakura custom
was introduced in the Kofun period, burial axes in the
Yayoi period would not typically correspond to the north—
south axis.

All statistical analyses were performed using R (version
4.2.1; R Core Team, 2020), with the circular package
(version 0.5-0, Agostinelli & Lund, 2023) and Rstudio
(2022.07.0+548, RStudio Team, 2020).

Results

The results of the Rayleigh test are summarized in
Table 1. The p-value was calculated on the basis of the
sample size and ﬁo (= Reos (0 — u,), where Ris the mean
resultant length and g is the specified mean direction in
the alternative hypothesis (i.e., 0° in the present study))
(Fisher, 1993). We found statistically significant results (p
<.05) in 5 out of 29 sites (= 17.2%) in the Mikuni region,
3 out of 21 sites (= 14.3%) in the Fukuoka region, 13 out of
20 sites (= 65%) in the Sawara region, and 0 out of 4 sites
(= 0%) in the Asakura region. These results suggest that

Cultural evolution of ritual practice in prehistoric Japan

the kamekan jar burials from many sites in the northern
Kytishii area of the Yayoi period were not aligned with the
north—south axis, except in the Sawara region. The mean
axial directions of each site are also described in Figure
3, which visually supports that the kamekan jar burial
axes in the Mikuni, Fukuoka, and Asakura regions did not
correspond to the north—south axis.

Discussion

The results in the Mikuni, Fukuoka, and Asakura regions
are almost consistent with the kitamakura hypothesis. As
expected, the kamekan jar burial directions from many
sites in the three regions were not oriented toward the
north—south axis. It should be noted, however, that many
sites in the Sawara region oriented their burials to the
north—south axis.

It might not be impossible to interpret that the sites of
the Sawara region had already adopted a similar practice
to the kitamakura custom from continental East Asia
because the region is the closest to continental East Asia
and the Yoshitake sites were the most prosperous in the
earlier period (i.e., the Early Yayoi period) than other
regions, including the Fukuoka region, which was the most
well-off after the late Middle Yayoi period. However, this
interpretation has some drawbacks. First, the kamekan jar
burial directions from the Yoshitake sites do not always
correspond to the north—south axis (see Table 1, especially
the mean directions). Second, alternative interpretations
are possible. Maikuma (2024) suggests that many burial
directions were aligned with geographical conditions.
Large parts of the Sawara region were formed by the

Figure 3. Mean directions of each site are described. Blue axes mean statistically significant results in the Rayleigh
test are found at the sites. The number of each site corresponds to the Table 1.
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Muromi River, which runs from the south to the northern
Genkai Sea. It is also suggested that the geography around
the Yoshitake sites was formed by the Hinata River,
which flows from the southwest to the northeast (Fukuoka
City Board of Education, 1988). It is possible that such
geographical conditions influenced the kamekan jar burial
directions in the Sawara region.

If the kamekan jar burial directions correspond to the
geographical conditions and many sites from the Sawara
region oriented their burials to the north—south axis, and
this was not due to the kitamakura custom, it is possible
that the modern burial kitamakura practice mixed different
ritual practices in its cultural evolutionary process. In
other words, more diverse and less systematic ritual
practices in the Yayoi period may have been strengthened
and/or integrated in some areas via the transmission of
Confucianism or Buddhism from continental East Asia
after the Kofun period.

We could also say that the burial practice itself
orienting the burials to the north in the Sawara region
did not change, although the background ritual beliefs
were different in the different periods. Similar types of
evolutionary processes or changes are sometimes observed
in biological evolution. Homologous characters in different
species sometimes evolve with background developmental
systems changing, although the characters themselves
are stable (a phenomenon called ‘developmental system
drift [Haag & True, 2018; True & Haag, 2001]). The
burial practice, depending on the geographical conditions
in some regions, might have evolved with a background
system (i.e., a kind of developmental ‘cultural’ system)
drifting such as the introduction of the kitamakura belief.

Some limitations of this study should be mentioned.
As argued, the kamekan jar burials could be a good
example of burial practices in the Yayoi period, but more
thorough research on larger regions or areas, including
the Kinki, Sanin, and other areas, is needed. If we include
the data from other regions and they show that many
burial directions are north facing, it is possible that the
kitamakura custom emerged in and was diffused from
the targeted regions. It should be noted that because
burials found in these areas were typically placed on a
square mound surrounded by a moat, we should carefully
compare them with kamekan jar burials.

If the kitamakura custom was accompanied by the
introduction of Confucianism or Buddhism in the Kofun
period and influenced the directions of some Kofuns,
the degree to which burial directions were oriented to
the north after the Kofun period could be a proxy for the
cultural impacts or evolutionary functions of the religion
on group cohesion. In fact, the introduction of systematic
religions such as Buddhism and their impact on human
society and behavior is evolutionarily critical, as recent
evolutionary research has enthusiastically focused on how
the cultural evolution of ‘moralizing gods’ affected the
evolution of human cooperation and societies (e.g., Lang et
al., 2019). In exploring the degree of impact, variations in
burial directions before the Kofun period would provide a
standard for comparison.

Conclusion
The present study investigated the axial directions of
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kamekan jar burials in the northern Kyushi area of the
Yayoi period to test the kitamakura hypothesis on the
cultural evolution of burial practices in Japan. The results
suggest that the burial axes in many regions of the study
area were not aligned with the north—south axis, which
is almost consistent with the hypothesis. One notable
exception is found in the Sawara region, which is similar
to developmental system drift in some ways.
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