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Ayako Shibutani': Starch residues on stone tools from the Mizusako site, Kagoshi-
ma, Japan, and plant utilization during the incipient and earliest Jomon periods
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Abstract This study explores the use of stone tools and plants at the Mizusako site in Kagoshima, by analysing
starch residues found on the incipient and earliest Jomon stone tools. From the 13 sampled stone tools, a total of
240 starch granules were extracted. A comparison of the quantitative occurrence of starch residues on working
and non-working surfaces revealed that working surfaces of stone tools yielded more starch granules. This implies
that they may have been used for processing plants. No starch granules on the working surfaces, however, suggest
that these stone tools were not used for plant processing, but for other purposes such as stone tool making, or
that starch granules were not preserved originally. The co-occurrence of circular, pentagonal and hexagonal starch
granules on individual tools suggests that more than two plant species were processed within the working life of
individual grinding stones. Initial visual comparisons of ancient starch samples and modern reference samples
suggested the possible presence of 16 genera and 31 identifiable species. The candidates for ancient presence at
the Mizusako site include Castanea crenata, Quercus, Juglans ailanthifolia, Pteridium aquilinum, and Pueraria
lobata. These candidates were indicated by the size and geometric form of starch granules.
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Fig. 1 Outline of the Mizusako site. — A: location of the site,
B: distant view of the site (inside a dashed line), C: excavated
early Jomon artefacts in area I (from west side), D: excavated
grinding stone 7 and stone quern 2 (provided by the Ibusuki
Archaeological Museum).
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Fig. 2 Examples of sampled stone tools. — 1: hammer 3, 2:
grinding stone 7, 3: stone quern 2 (a = top side, b = back
side). IS: Initial sampling, LS: Later sampling. White circles
show sampling spots.
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Table 1 Residue samples and starch granules from sampled stones (IS: initial sampling, LS: later sampling)
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JE 1 L 11 6 IS1 B 73 LS4  JEm 0
12 B 22 LSS JEE 0
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JEE VLIS W AGEIEEA L 1- d D RAF T v 7 R ERESCRHREL AN - N 31 2R (i 1) 59

9 BEE 400 (5 THEIZE L, THALRZIT 7,

2. REURET Y 7V ROFRENE

BERY ZE W7y 7 VR RO E i (%S
2010c) #5FZ, A:HE - WO HE - #5HE, B:
I - =M - P, C: 4D 3 >Dh 53 —
WAL, REIERARARZINIL TL: 10 pm A
M:10~20pm, M:20um XH K, D3 ODHA X7 5
ATV, AbETIDDY A T LTz, 72721, -
G L RTEOMMNDYEE L WA T v 7 URE I s ik
Az, T™D: o - 85 & L7,

S I, IPERRLE, FERC CRfGaL 7 2 7 15iE), TR (Kr
DR RECRGTFEL 2T 20T, ~Y hilum) O
PEPRETTFOIIRD ISR L 72, ZNZ AT LTV,
WAt T v 7 ROTERE Y FER 2 fERL L 72,

2R
IR LIRS 13 5id o At 240 oA T > 77 v i
BNk (F2), gEEATHLL, FEE5%LT
EhwT YT UK 22 o 72, SRR
DIGIRZ AT 5 Z L3 TE L, MHIREBIZOWTIZ, B
BORL (1 R EBRDIRAE) CEERL (EEORDEE L 7-IREE,

K2 Rad»OMI LR T v 7 R OB & MHRE AL
Table 2 Starch granule morphologies and the number of
starch granules extracted from sampled stone tools
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A: circular, B: semi-circular, triangular, quadrangular, C: polygonal, D:
degraded. I: < 10 pm, II: 10-20 pm, III: > 20 pm.
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M3 fEr ol LG Ty 7 VRL — 1317 v 7R oIk (L8 (A 1), 2:8ffENo 7> 7 vk (Al ),
3:fifEifkic oG SN Ty 7 Un (GIL2), 4-10 A2 S L RET v 7 vk (4-9 A2 (4: AL S: AlL 6: AIlL, 7:
BIL, 8: CI, 9: CI), 10 : f5lIl 1 (CID)), 11-15: JEf 7 2o L 7257 > 7 VR0 (11: AL 12: AL, 13: AIIL, 14: BL, 15: CID).

A —8—==10 pm, a: =2, b:EL=aL,

Fig. 3 Starch granules extracted from sampled stone tools. — 1-3: Conditions of starch granules extracted from stone tools (1:
clumped granules (grinding stone 1), 2: granules inside a fibre fragment (stone quern 1), 3: granules into a plant tissue (stone
quern 2), 4-10: starch granules from stone slabs (4-9: stone quern 2 (4: Al, 5: All, 6: Alll, 7: BII, 8: CI, 9: CII), 10: stone quern
1 (CII), 11-15: starch granules from grinding stone 7 (11: Al, 12: AIl, 13: AIIl, 14: BI, 15: CII). Scale bar = 10 pm; a: bright-

field, b: brightfield with cross-polarised lights.
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Fig. 5 Starch granule morphologies extracted from sampled stone tools. Black circles: measured sizes of intact granules.
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