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Abstract: This paper presents results of analysis of impact fractures observed on backed knives
from the Takakurayama site in Yamagata, Japan. A total of three excavations was conducted
between 2010 and 2012 and provides a large number of blades and modified artefacts, including
backed knives, endscrapers, and burins. These artefacts were discovered with burnt pebbles which
would suggest the location of fire use at the Takakurayama site.

The backed knives are divided into 6 subtypes, as |, Il, llla, Ilib, IV, and V, based on the techno-
typological aspects. Analyses of impact fractures as well as tip cross-sectional area (TCSA) and
tip cross-sectional perimeter (TCSP) of the backed knives indicate that the Subtypes (ST) llla and
IV contain projectile tips which were shot by using spearthrower. On the other hand, the ST I,
comprising large points, show the possibility that these points were used as thrusting spear tips or
throwing spear tips. The TCSA and TCSP values and impact fractures of the ST Il and ST Illb do not
allow us to interpret delivery methods and it should be examined that some of them were used as
processing tools.

This study implies that the hunter-gatherers occupied at the Takakurayama site employed different
hunting methods. Additionally, the fact that they would have used spearthrower provides us an
important insight into Upper Palaeolithic hunting systems in the Japanese islands.
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Fig. 1. Topographic map showing the locations of the Takakurayama site and of the related sites in the vicinity.
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Fig. 2. Topographic situation of the Takakurayama site, and the test pits (TP) in 2010 and the excavation areas in 2011 and 2012.
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Primary Impact fractures

A. Flute-like fracture B. Burin-like fracture

Diagnostic Diagnostic
C. Transverse fracture

C1. Feather termination

—>
C2. Hinge termination

—>
C3. Step termination

—>

C4. Snap termination

- FHFEE - EEE

H Burin-like fracture or s-shaped fracture
at medial portion

Semi-diagnostic

Broken after intentional retouch

w E’ Diagnostic

Temporal relationship between fracture
and intentional retouch uncertain or
no intentional retouch

v v Non-diagnostic

Non-diagnostic

Secondary impact fractures
D. Spin-off fracture

D1.Bifacial spin-off fractures
D2. Unifacial spin-off fracture > 6 mm

D3. Unifacial spin-off fracture < 6 mm

Diagnostic
Diagnostic

Non-diagnostic

BOSK IERMEEREE (Sano 2009)

Fig. 5. Diagnostic impact fractures (Sano 2009)
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Table 1. Attributes of the backed knives from the 1% and 2™ term excavations.
BK: backed knife, FL: flake, SHS: siliceous hard shale, Chal.: chalcedony
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Fig. 8. Frequencies of diagnostic impact fractures (DIF) by
subtype.

DIF 1: The ratio of specimens with DIFs

DIF 2: The total number of DIFs
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Fig. 9. Histogram of the observed fracture types by subtype.
Cr: crushing, A: flute-like fracture, B: burin-like fracture, C:
transverse fracture with feather(C1), hinge(C2), step(C3),
and snap(C4) terminations, D1: bifacial spin-off fractures,
D2: unifacial spin-off fracture > 6mm, D3: unifacial spin-off
fracture < 6mm.

Subtype N DIF 1 DIF 1(%) DIF 2
| 4 25.0% 4
11 10 B 30.0% 7
Ila 4 50.0% 12
b 7 0 0.0% 0
Y 11 2 18.2% 5
A% 3 0 0.0% 0
Total 43 10 23.3% 28

B2%x EENEERE (DIF) OBUFEE,

DIF 1 : DIF Z#D&ERE, DIF2: BRI Nz DIF D&

Table 2. Frequencies of diagnostic impact fractures (DIF) by
subtype.

DIF 1: The number of specimens with DIFs

DIF 2: The total number of DIFs

Subtype Cr A B cr Ccz ©3 4 DI D2 D3
| 1 4 0 0 0 0 2 0 0 0
11 1 3 1 1 0 3 6 0 1 0
Illa 0 2 1 2 0 1 2 0 0 7
11Tb 1 2 0 0 0 1 1 0 0 0
v 0 0 0 1 0 1 11 3 1 4
\' 0 0 0 0 0 0 0 0 0 0
All 3 11 2 4 0 6 22 3 2 11

IR BHEINEN2ATOEE
Table 3. Frequencies of the observed fracture types by
subtype
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Plate 1. Backed knives excavated from the Takakurayama site.
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Plate 2. Backed knives excavated from the Takakurayama site.
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Plate 3. Backed knives excavated from the Takakurayama site.
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Plate 4. Backed knives excavated from the Takakurayama site.
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Plate 5. Backed knives excavated from the Takakurayama site.
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Plate 6. Backed knives excavated from the Takakurayama site.
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Plate 7. Backed knives excavated from the Takakurayama site.
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Plate 8. Backed knives excavated from the Takakurayama site.
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Plate 9. Backed knives excavated from the Takakurayama site.
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Plate 10. Backed knives excavated from the Takakurayama site.
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Plate 11. Backed knives excavated from the Takakurayama site.
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Plate 12. Backed knives and a flake fragment excavated from the Takakurayama site.
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Plate 13. Impact fractures on backed knives from the Takakurayam site
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Plate 14. Impact fractures on backed knives from the Takakurayam site
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Plate 15. Impact fractures on backed knives from the Takakurayam site
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Plate 16. Impact fractures on backed knives from the Takakurayam site

d. transverse fracture with snap termination
+ spin-off fracture
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+ spin-off fracture
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e. burin-like fracture (s-shaped fracture)
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Plate 17. Impact fractures on backed knives and a flake fragment from the Takakurayam site



76

EHFBR -8 BE -k BB BXER - WFES - IBER

B 18K BEUENS 2 XAREAEXEFEE
Plate 18. Photos of the stratigraphic sections at the Takakurayam site
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