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Summary

Starch residues are abundant on early grinding stones found in southern 

Kyushu, Japan. As an initial step towards identification, the 

morphological characteristics and condition of the starch granules have 

been recorded.

1. Background

3. Initial results

2. Grinding stones and plant utilization in Kyushu

The distribution of vegetation in Japan is 

controlled in part by the East Asian 

monsoon. From south to north, there is a 

clear-shift from evergreen broad-leaved 

forest to deciduous broad-leaved and 

evergreen coniferous forests 

(summergreen broad-leaf zone).

Conclusion

The morphological variation in ancient starch indicates that various plant 

species were available in southern Kyushu from the earliest period of 

known occupation. To identify starch sources, comparisons must be 

made with wild and presumably indigenous food plants, and with other 

plants that may have been introduced as early cultigens from tropical, 

subtropical, and temperate regions near Kyushu.
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Each starch granule was classified according to a 

morphological type.

Fifteen stones from four sites in southern Kyushu 

were examined to assess the preservation of 

starch residues.

Between 15,000-6,000 years BP, the climate became warmer and more 

strongly monsoonal. Subtropical and cool-temperate forest elements moved 

northwards (Okamura, 1997; Yasuda, 1980). These changes affected human 

access to wild food sources, and also (presumably) the viability of introduced 

cultigens from other regions.

Vegetation changes from the late 

Pleistocene to early Holocene

(after Yasuda, 1980)

According to Kamijo (2007), formed grinding stones appeared earlier in Kyushu, 

and then spread eastwards and northwards with the expansion of evergreen 

broad-leaf forest. This interpretation was based on the data provided by macro-

botanical remains, pollen and usewear analysis.
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Recent climatic division and 

vegetation zones

(after Miyawaki, ed. 1977)

Unformed 

stones

Formed 

stones

12,000-9,000 BP 15 0

9,000-6,000 BP 143 31

7,000-5,000 BP 29 0

5,000-4,000 BP 25 0

4,000-3,000 BP 224 28

3,000-2,400 BP 42 0

Jomon-period grinding stones in Kyushu
(from Kamijo, 2007: 30) 

Known wild food sources include 

chestnut, horse-chestnut, beechnuts, 

and various acorn species (Castanea, 

Aesculus, Fagus, Quercus).

During the Last Glacial Maximum, 

Kyushu was mostly covered with 

cool-temperate forest. Stone tools 

and earthenware in this period 

were mainly used to process and 

store locally available wild food 

sources (Gotanda & Fukuzawa, 

2006; Okamura, 1997).

(1) a single formed stone      (2) unformed stones

Key of starch granule morphology

Type C�é starch from unformed 

stone slab of the Okunonita site 

(brightfield with cross-polarized 

light, x400)

Type A�é starch from formed stone 

slab of the Kakuriyama site 

(brightfield with cross-polarized 

light, x400)

Type B�é starch from unformed 

stone slab of the Tachikiri site 

(brightfield with cross-polarized 

light, x400)


