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Sakushu-Kotoni River Site : The Ezo-Haji Component Plant Remains
Site Name: Sakushu-Kotoni-River Site

Address: 3 Banchi, Kita 17 Jo, Nishi 13 Chome Sapporo, Hokkaido, JAPAN
Longitude and Latitude: 43° 04N 141°20°E

Research Organization: Hokkaido University Salvage Archacology Laboratory
Excavation Dates: August 14, 1981 1o September 24, 1982
Excavation Area: 35,9047

Three horizons {components) are recognized a: Sakushu-Kotoni River. The upper two are

Satsumon or Ezo- Haji.  The plant remains are from the middie horizon (A. D. 800 — 850).
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SAKUSHU-KOTONI-RIVER PLANT REMAINS

Gary W. Crawford »

introduction

This report details the analysis and initial interpretations of the flotation samples from
Sakushu-Kotoni-River. The data reported herein were identified and quantified in December of 1984
with some analysis continuing until the time of this writing. The purposes for coflecting the plant
remains were a) to describe plant use patterns in the Ezo-Haji phase (Yoshizaki & Okada 1984) and
b) to test for the existence of plant husbandry. The latter test was important because of previ-
ous discoveries of a few carbonized cultigen remains as well as agricultural tools from sites on
Hokkaido dating to roughly the same time period as Sakushu-Kotoni (Ishizuki 1975; Okada and
Yamada 1982). In this first analysis of flotation samples from the ninth century in Hokkaido, the
plant husbandry hypothesis has been confirmed. The quantities, taxonomy, and metric data re-
garding the cultigens, along with a discussion of wild and weedy taxa and their implications ta

understanding Ezo-Haji subsistence are outlined.

The Samples

Some 150 soil samples were flotated by the excavation staff utilizing a form of the bucket
method outhined in Crawford (1983). The light fractions were decanted into fine gauze rather
then geological sieves. The gauze succeeded in collecting a large quantity of millet ranging from
about 0.8 mm in minimum width, as well as smaller weed seeds. The carbonized seeds** were
separated from their light fraction mairix over a two year period. This analysis pertains to the
resulting seed and fruit portion only. Contents of small samples were examined in their entirety,
Larger samples were not entirely separated because of extreme time comstraints; 30-50% of these
samples were carefully examined and the contents of the remaining portion estimated on the basis
of the examined components. Identifications and quantifications are summarized-in Table 1 and 2.

Nearly 197 g. of carbonized material have heen analyzed to date. Approximately 200 to
210 ¢. of sorted remains have not yet been examined. The unexamined samples number 65, averaging
3.0 to 3.2 g. per sample. In the material examined so far are 116,422 seeds. Assuming that the
unexamined light fractions have a similar composition, the total sample from Sakushu-Kotoni
is expected to contain approximately 234,000 items, mostly cultigen seeds. The samples are (rom
Houses 2 and 3, external house pits, areas of burned soil {e.g. unit 22-16) and refuse dumps

ouside houses (e.g. units 17~10 through 18-10).

Identifications

Thirty-two plant taxa comprise the collection reported here. Ten of these are cultigens. An
additional 16 taxa are identifiahle (64 seeds} but not yet classified {unknown). Some unidenti-
fiable specimens are present. Table 1 summarizes the taxa that occur in the samples. ltems are
listed in the same order that they appear in Table 2.

The non-cultigens {1679 items) consist of weedy annuals (46% of non-cultigens), Heshy fruits
{47%), and four other taxa {7%) (Plate 1}. Several species of Polygonum (11} are present, but the
lenticular P. densiflorum is the most common. Nineteen achenes are fikely P. sachalinense while

eight specimens are unidentified, trigonous achenes. Caryopses of wild grasses in the sample helong
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to a number of yet unidentified taxa except for the 109 specimens of Echinochloa {12) (Plate
id). The unidentified grass seeds are mainly two types. One appears to be in the Paniceae tribe,
with flat, rugulate caryopses measuring 1.2 by 0.9 mm. The second type is similar to the Type 2
grass illustrated in Crawford (1983:37). The Echinochloa seeds measure, on average, 1.5 by 1.1 mm.
Echinochlon has been identified in Jomon samples from the Kameda Peninsula where the seeds in-
crease in size by about 15% over a period spanning the end of the Early Jomon to the end of the
Middle Jomon (1000 1o 1500 year span) (Crawford 1983). The grass is genetically flexible and
phenotypically variable. For example, E. crus-galli var, eryzicela Ohwi is a rice mimic in paddy fields.
It is a large seeded form {Barrett 1983). Although rice is present at Sakushu-Kotoni, there is na
evidence that the Echinachloa here is a large seeded rice mimic, nor does it appear to be a cultigen.

Two other herbaceous weeds, Rumex (14) (Plate 1a) and Chenopodium {15) are present. Both
are present in archaeological coilections from the Kameda Peninsula {Crawford 1983). The latter
taxa cannol be identified to species at the moment, but the first is likely either R. acetosa, R.
Japonicus or K. oblusifelius and the latter is probably C. album or C. ficifolium. The possible identi-
fications are based on the size range of the specimens (see Crawford 1983 for discussion). Plants
in this herbaceous weedy annual group can be used for their seeds and greens except for the grasses
which could be used as a grain source.

Fleshy fruit seeds are an important component of the Sakushu-Kotoni assemblage. Although
they represent 47% of- the non-cultigen seeds, their importance here is probably underestimated
by the percentage figure. The weedy annuals are prolific seed producers in comparison with fleshy
fruit producing plants. ¥leshy fruits are usually ingested seeds and ali, so again, the probubility of
fleshy fruit seeds being carbonized is lowered. The weedy annuals probably represent fortui-
tous weed seed inclusions in the cultigen harvest and 1o some extent represent a source of leafy
vegetable food. The fleshy {ruit group is more likely 2 food source.

Five of the fleshy fruit taxa have been previously reported from archaeclogical sites in
Hokkaido. Three, Solanum nigrum (16), Physalis (17) (Plate 1b), and Empetrum (18} {Plate le),
are Teported here for the first time from archaeological contexts in Hokkaido. The first twa
are herbaceous weeds, common in waste ground and areas disturbed by cuitivation. Solanum
nigrum berries {16) are toxic when green, but present no problem once ripe. The young leaves
of this plant are edible as well {Heiser 1969). Physalis alkekengi (17) is a weedy, perennial herb
producing an edible herry within a bladdery calyx (Ohwi i965:788). This is the only Asian species
in northern Japan today. Lt is also found throughout Korea and northeastern China (ibid). It
is often cultivated today, and it is a possible cultigen at Sakushu-Kotoni. Empetrum nigrum is
an evergreen shrub that is common in Hokkaido and grows in dense mats (Ohwi 1965). It grows
along the Japan sea coast today, and not in the immediate Sapporo area. Whether or not its
distribution was different in the ninth century is unknown.

The remaining fleshy fruit taxa are all discussed in Crawford (1983). Of all the taxa in
this group, Sambucus is the most common in the site vicinity today. Cornus and Vitis, besides
providing edible berries, are reportedly important sources of rew materials for making items such
as inau and other sacred symbols (Sarashina and Sarashina 1976).

Within the “Other” category are four taxa, one of which, Allium (27), is in significant
abundance in (ive samples from the large midden east of House 2. The remains of Aflium are
not sceds; they are carhonized sessile bulbils which form in place of flowers on some members of
this genus. Ohwi (1965) lists only one species, Allium grayl (nobiru), in Japan with this charac-

teristic. Nobiru is found in lowland meadows, and would have probably been available close to the
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Table 1

Plant Taxa Identified in the Sakushu-Kotoni-River Flotation Samples

Cultigens

1. Hordeum sulgare

. Triticum of. T. aestivum
. Panicum miligceum

. Setaria italica

. Oryza sativa var japonicum

2

3

4

5

6. Vigna angularis var angularis
7. V. radiatus var radiatus

8. Cucumis melo

9. Perilla frutescens var crispa

10. Cannabis sativum

Weedy Grains/Greens
11. Polygonum sp.

P. densiflorum

P. sachalinense
12. Echinochloa crusgalli
13. Graminese
14, Rumex sp.
15. Chenopodium sp.

Fleshy Fruits

16. Solgnum nigrum

17. Physalis sp. cf. P. alkekengi
18. Empetrum nigrum

19. Rubus sp.

20. Vitis sp.

21. Actinidia sp.

22, Sambucus sp. .f. 5. seiboldiana
23. Cernus sp.

24, Phellodendron amurense
Others

25, Rhus sp.

26. Ostrya Japonica

27, Poamogeton

28. Allium of. A. grayi

29, Juglans ailanthifolia

30. Lathyrus sp.

barley

wheat

proso or broomeorn millet
foxtail millet

rice

adzuki

mung bean

melon

beefsteak plant

hemp

knotweed

barnyard grass
grass family

dock

chenopod, goosefoot

black nightshade
Chinese lantern plant
crowberry

bramble

grape

silvervine

elderberry

dogwood

Awmur corktree

sumac
ironwoad
pondweed
onion
wainut

wild pea

o-mugi

ko-mugi

kibi, inakibi
awa

fome

azuki
ketsuru-azuki
uri, makuwa-uri
shiso

asa

tade zoku
inu-tade
o-itadori

inubie, ta-inibie
ine ka
gishigishi zoku

akaza zoku

tnu-hozuki
hozuki
gankouran
ki-ichigo zoku
budo zoku
matatabl, kokuwa
exo-niwaloko

mizu-ki zoku

kihada

urushi zoku

asada

hirw-mushiro zoku
negt zoku; cf. nobiru
onigurumi

renri-zoku
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hamlet. Collection of nobiru may not always have taken the Ainu outside the hamlet. Sarashina
and Sarashina {1976:160) mention that nobiru could be harvested from the back vards of Ainu
houses. No mention is made of whether or not the plant was encouraged to grow there or in
gartens. Nevertheless, both Sarashina and Sarashina (Ibid.) and Ohnuki-Tierney {1974} report
that nobiru {presumably nobiru in the case of Chnuki-Tierney who refers to “leeks”™} was minced
and added to a variety of foods. Large quantities of Allium were stored and dried; harvesting took
place in July to mid-August (Ohnuki-Tierney 1974:29).

Three other taxa are in the samples, but they are not listed in the Tables. The first is a
single possible Phelodendron amurense (kikada, Amur corkiree) seed in a sample from 18-11007.
Fragments of Juglans aidanthifolic {onigurumi, walnut) are in the same sample as weil as fram
18-10[03] for a total of 0.69g. Finally, three pea-like legume seeds are present in the same
midden. Their seed coals are missing, and their diameters are 2.4, 2.7 and 3.0 mm. The genus
appears to be Lathyrus sp. (renrise zoku, wild pea), with four possible species in Hokkaido (Plate
le). The specimens bear close resemblance to Lathyrus maritimus (L.) Bigel (L. japonicus willd.)
{beach pea, hama-ends), a species common along beaches in Hokkaido today.

Broomeorn millet (3} and foxtail millet (4), are numerically the dominant cultigens in the
samples {Plate Z). Few specimens are not hulled. They are found in nearly all contexts. A third
group of large, panicoid grass seeds are difficuit to further classify but seem to be either. broomcorn
or foxtail millet; these seeds are the “unidentifiable” millet in Table 2. Another type, barn-
yard millet (Echinschloa wiilis or hie) may be present in the samples, but its presence has not been
confirmed. The distinetion hetween barnyard and broomcorn millet is subtle, but for the present,
none is clearly identifiable as barnyard millet. This wmillet has not yet heen found from any
prehistoric Hokkaido site, although it is known from three historic sites in southwestern Japan
(Matsutani 1984).

Figures 1 and 2 illustrate the size distribution of the two millet taxa. The sample of meas-
ured broomcorn millet numbers 108 while a sample of 105 foxtail millet seeds was mensured.
The length vs. width plot of foxtail millet shows few points due to considerable overlap of measure-
ments. Both sets of measurements fall within the range of variation reported for European
specimens (Van Zeist 1968).

Next to the millets, the numerically most common cultigen at Sakushu-Kotoni is barley
{(Plate 3}. The barley is hexastichous, with both huiled and naked grains apparent. Length-width
measurements are summarized in Figure 3 The measurements fall within the range reported by
Van Zeist (L968) for northern Eurcpean specimens. Although Asian barleys are relatively unique,
in particuar by being small sceded {Takahashi 1964), the barley in this sample is not small (Fig-
ure 3}. Other prehistoric barley grains from Japan are relatively small, but except for the single
measured grain from Uenoharu, Kyushu (3.8 by 2.0 mm} (Kotani 1972}, they are within the
Sakushu-Katenl range.

The Sakushu-Kotoni wheat is unique (Plates 2f and 3). The sample of 106 measured
caryopses has mean length and width measurements outside the range of the smali club wheat,
Triticum aestivum ssp. compactum, which differs from bread wheat by one gene (Van Zeist 1978;
53} The maximum width of the caryopses is toward the embryo end of the caryopses, making
them somewhat drop shaped in contrast to the club and bread wheats. Indian dwarf wheat (T.
aestivum ssp. sphaerococcum) is another compact form that may have some historical and
taxonomic relationship to the Ezo wheat, but this has not been closely examined at the time

of writing, The mean length/width ratic {Figure 4) is between that reported for some tompact
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Figure 1.  Carbonized Foxtail Millet {4wa):Plot of Length vs. Width (mm) and Length/Width.
n = 105, Mean L/W = 1.2, Mean LX W = 1.2X 1.0 mm.
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Figure 2. Carbonized Broomcorn Millet (Kibi): Plot of Length vs. Width {mm) and Length/Width.
n = 105, Mean L/W = 1.0, Mean LXW = 1.8x 1.8 mm.
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Figure 3. Carbonized Barley: Plot of Length vs. Width {mm) and Chart of Length/Width.
n o= 63, Mean L/W = 2.2, Mean L X W = 59X 2.7 mm.
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Figure 4. Carbonized Wheat: Plot of Length vs. Width {mm) and Chart of Length/Width.
n == 106, Mean L/W =15 Mean L X W = 3.4x2.2mm.
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forms and regular hread wheat {e.g. Janushevich 1984:275, 276; Van Zeist 1968:126, 128).
In a way, the Sakushu-Kotonj wheat is similar to emmer (7. dicoccum), which occasionatly
has carbonized seeds which are drop shaped. These caryopses are wider at the end opposite the
embryo. Emmer caryopses are larger than the Sakushu-Kotoni specimens as well, and are not
neatly so plump (L/W ratios of emmer are larger than 1.6 for the most part).

The half-dozen rice caryopses from Sakushu-Kotoni are all the short-grained variety, japo-
nicum (Plate 3). One measurable sced is 4.1 by 2.6 mm. {length/width = 1.6}, Sata (1971) classi-
fies rice caryopses from over 100 Yayoi sitcs with length/width ratios between 1.3 and 2.0 as
short-grained as well. All prehistoric rice so far recovered in Japan is Oryza sativa $sp. japonicum.

Within the 61 specimens of the legume, Fignae, two types are present. These are adzuki
(6) and mung (7). No attempt has been made to separate the whole sample of beans into the two
taxa; however, examples of each have been examined. Mung appears to be rare in the assemblage.
A sample of 13 beans were measured and have mean .(range} dimensions in millimeters of 6
(4.8 — 8.0), 4.1 (3.0 —5.7) and 3.8 (2.3 — 5.0).

One breken melon (8) seed (Plate 2a) has been identified. It js nol measurable, but com-
pares well with reference specimens of cultigen melon seeds. Not including this specimen, 5076
archaeologica! melon seeds from 102 sites have heen reported in Japan (Fujishita 1984:64). 69%
are from sites later than the Yayoi period {later than A.D. 300).

A few specimens of beefsteak plant (9} (Plate 2e) are in the Sakushu-Kotoni collection.
The plant was likely used as an herb and for its ofl producing seeds. This is a red-leaved form
of the plant. A green leaved form {P. frutescens var japonica:egoma) has seeds which are generally
distinguishable from shiso seeds.

Another relatively abundant cultigen seed is that of hemp (10) (Plate 2d), a plant indigenous
to central Asia (Bailey 1976:218; Simmonds 1976:208). This plant has several uses: as an oil,
foad, fibre and drug source. Hemp grown in the north is usually used for cil, food, and fibre.

The Ainu used hemp in weaving clothing and making baskets.

Discussian

This report has dealt with an initial presentation of the Sakushu-Kotoni-River plant rem-
ains. A number of technical and interpretive aspects of the remains have not been attempted at
this stage. For example, Dennell (1972) and Hillman (1984) have documented techniques for deter-
mining crop precessing methods using among other factors, grain size variation as a clue to sieving
pracedures. Metric data have been presented here to describe intra-specific variation; a full docu-
mentation of such variation by sample will be required eventually.

One important aspect of this ongoing research is that at Sakushu-Kotoni we have incontro-
vertable evidence for an ancestral Ainu food production phase. This phase was suspected from a
few speradic discoveries of plant remains throughout Hokkaido, but confirmation did not exist
until the research on this collection. References 1o the early evidence can he found in English in
Aikens and Higuchi (1982:307) and Crawford (1983:25). Two discussions in Japanese are by
Ishizuki {1975) and Okada and Yamada (1982). To briefly summarize the interpretive status of
the few cultigen reports until 1982, either the cultigens were considered sporadic imports because
the few reports until then were coastal, or there was, indeed, an early agricultural phase in Hokkaido.
The nearly quarter of a million carbonized seeds from Sakushu-Koloni frem excellent context,
demonstrate that the latter was the case. Rice paddies and dry fields are common in the area

{Ishikari Plain} today. The Plain receives an average annual precipitation of 1200 mm. Between
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May and September are 2600 cumulative mean temperature degrees {Hokkaido Drevelopment
Bureau 1983). Rice, for example, today requires more than 2500. The local environment is quite
suitable for agriculture today.

This interpretation raises several questions. When did this plant husbandry begin and how
did it develop? What became of it? What role does plant hosbandry play in understanding Ainu
kistory? Regarding the last question, the Ainu were considered 1o be foragers until 1884, In
that year, the Japanese government instituted a programme to encourage the Ainu to lake up
agriculiure {Watanabe 1967:72). Agriculture seems not to have been entively new to the Ajnu.
Apparently, some Ainu in the Tokapchi and Azuma Valleys had done some small scale farming
(Watanabe 1972:41). According to Watanabe, households grew foxtail millet f{awaj and barnyard
millet fhie) in plots of 1000--2000 m® on river banks. Hayashi (1975}, toc, has examined eth-
nohjstoric data and has interviewed Ainu elders concerning this problem. The Ainu, according to
Hayashi’s data grew awa, hie, barley, wheat, azuki, pea, daizu (soy bean), daikon {radish}, hemp,
negi {leek or onion, nobiru?), cucumber, tobacco, a potato and two types of American squashes.
Rice was known to the Ainu bul was apparently imported. Naked barley was the most imporiant
of the mugi group which is also comprised of wheat (komugi) and hulled barley. Wheat was grewn,
but was not an important crop. All of these plants but hie {barnyard millet), according to Ainu
myth, were introductions (lbid.}. Two legumes, Vicie and Crotelaria were reportedly harvesied
from gardens as well. This plant hushandry likely has a longer h‘éslor)f in Hokkaido than previ-
ously suspected, a history needing considerable research.

Ten taxa of cultigen seeds appear in varying quantitics in the samples. Another cultigen
remain which has not been analyzed yet is the considerable quantity of barley and/or wheat rackis
fragments. [ncluding these fragmenls, the assemblage of carbonized plant remains are consistent
with an interpretation that the Sakushu-Kotoni residents were involved in plant husbandry. Cui-
tigen plants must have becn an important part of their diet. No sickles, hoes or plough shares
have been identified at the site yet, but the former are reported from three Ezo sites while the
latter have been found at two Ezo sites (Okada and Yamada 1982).

Most of the cultigens at Sakushu-Kotoni are at their northernmost occurrences in prehistoric
Japan. Foxtail millet, rice, melon and wheat are reported for the first time in prehistoric Hokkaido.
Of these plants, rice and melon are so rare as to suggest they were not grown locally. I suspeet,
however, that they were grown at Sakushu-Kotoni but were not an important part of the plant
husbandry system.

There are two cultigens conspicuous in their absence from the sample: buckwheat (Fagopyrum
esculentum or seba) and safflower (Carthamus tinctorius or benibana). A single carbonized buck-
wheat seed was recovered from the late Early Jomon Hamanasuno site in southwestern Hokkaido
in 1974 {Crawford, Hurley and Yoshizaki 1976; Crawford 1983) Since then, pollen analysis
from archacological contexts suggests the presence of buckwheat in northern Japan by the Final
Jomon (Yamada 1980) and buckwheal pollen is known from several Zoku Jomon and Ezo period
sites on Hokkaido (Yamada 1975, 1978, 1979; Okada and Yamada 1982:28). The presence or
absence of buckwheat husbandry in prehistoric Japan remains a problem. To compound the issue,
preservation characteristics may influence huckwheat seed recovery. In the Netherlands, the earliest
carbonized buckwheat {a single seed) comes from Dommelin {Van Vilsteren 1984:230}. In later
periods, the prehistoric buckwheat sceds are never carbonized and come from eesspits. Carbonized
seeds do not occur at the same sites {Ihid.). Carbonized buckwheat reported from the Ezo site of

Toyotomi (Kohno 1959) have now been identified as safflower (Crawford 1985; Crawford and
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Yoshizaki, in press). These are the seeds I reported as an unknown composite (Crawford 1983

:25). Safflower is native lo the Middle East (Knowles 1976:31) and is known to have been in

western Japan by the eighth century {Yamazaki 1961).

The wild and weedy component of the plant assemblage likely represents fortuitous inclusions
in the case of rare items and weed seeds and utilized plants in other cases. The knotweeds, grasses,
dock and chenopod are useful as both grain and green, leafy vegetable food sources. Such seeds
can also appear as a result of contamination during harvesting. All of the fleshy fruits but
crowherry, which is not found in Sapporo or arcund Sakushu-Kotoni 1oday, are likely part of the
anthropogenic flora established around and in the Sakushu-Kotoni hamlet by the numerous eco-
logically disruptive activities of the inhabitants. Chinese lantern plant is an unconfirmed garden
plant and may have become established in Hokkaido with the prehistoric introduction of cultigens.

This plant remains assemblage is somewhat similar to Late Woodland (Iroquoian} assem-
blages | am familiar with in Ontario, Canada. The comparison is appropriaie because both Ontario
and Hokkaido are northernmost occurrences of food production in their respective areas, and
both Late Woodland and Ezo sotieties were unranked, maintained foraging as an important activity,
and had similar technologies. All of the genera of fleshy fruits except for Actinidia and Empetrum
are known from such Ontario sites (Crawford 1985; Monckion 1985). In addition, Polygonum,
Gramineae, Chenopodium, Rhus and Ostrya are part of such assemblages. The habitats around
plant husbandry oriented communities in Ontario are analogous to those from which the plant
remains at Sakushu-Kotoni were derived. This further supports the contention of a local plant

biushandry adaptation in Ezo period Hokkaido.
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