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Stone Vessel Drilling Method at Predynastic Nekhen, Hierakonpolis:
Perspectives from Use-wear Trace Analysis and Experimental Drilling.

Kazuyoshi NAGAYA*

Abstract

Stone vessel is one of the most widespread artifacts commonly treated as funerary goods in Predynastic
period. They are well known and have been discussed in the context of social stratification or state formation
process of Ancient Egypt. However, the craftsmanship, i.e. manufacturing technology of the vessels has not been
adequately revealed so far.

This article focuses on drilling method of stone vessels in the Predynastic period before introduction of
metal (copper) tools, especially how to drill a stone with stone tools, from viewpoints of use-wear trace analysis
on the archaeological samples and an experimental drilling.

The stone tools for drilling stone vessels are typically known as crescent drills and figure-eight-shaped
drills. Interestingly enough, each type of drill from Nekhen at Hierakonpilis remains distinctive distribution
pattern of use-wear traces, that is damage caused on the cutting edges while in use, represented by negative of
removal/abrasion, which indicates that each kind of dill had its proper way to be operated.

An experimental drilling on limestone was carried out to support above-mentioned result of microscopic
observation on the antiques. As a tentative conclusion, Predynastic stone vessel drilling, especially for making
a pot, can be flowcharted by following four operations. At Operation 1, upper half of the vessel is drilled with
vertically-long crescent drill. The drill is set on the material horizontally to perforate a long small hole. Operation
2 aims to make a bursiform hole. A horizontally-long crescent drill is set aslant on material in order to widen
inner space of the vessel. Operation 3 goes about cutting the lower half. Again, material is drilled vertically
as well as the operation 1. And Operation 4 is the final step of drilling. Figure-eight-shaped drills of several
diameters are used to thin the vessel wall downward to the bottom.

As suggested by the use-wear traces among antiques and the experimental results, predynastic craftsmen
at Nekhen seems to have developed a rational method for their works on stones, which is not only for making
the drilling possible but also making the labor more efficient to reach higher productivity. Craftsmen’s tools
from Nekhen indicated that the basic technology and technique for manufacturing crafts characterizing Egyptian

Civilization were outcome of consequent ingenuity of predynastic craftsmanship.

sk IR PE Y (CER A e Oy 8 PR % Project Assistant Professor, Center for Cultural Resource Studies, Kanazawa University
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Fig.1 Making a limestone pot carried out by D. Stocks (2003)
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Table 1 Data of stone drills from Nekhen
Rk ¥ ) % (mm) i IR
e B | HET (L3 - HX
=5 ZEALAnd R | R HEHIX R vz =1 | | B (€] e e
1 =HA® |1 |37 (I0NSW) | Kk ZUsh | 27.0| 22.0| 14.0 7.97 | B+ EEE | AR
20=HAK |13 | *7 (10N5W) |NagadaIII | 7U>k | 48.0| 30.0| 15.0 20.30 | FIEE+ A | AR
3| ZHA® |13E |72 (10N5W) |NagadaIID |ZUrb | 46.0| 30.0| 14.0 21.21 HIBE Y Ep o)
4 =HH® |13 |F7> (10N5W) |NagadaIlID |7V bk | 46.0| 39.0| 15.0 31.81 FIRE oA KR
5| =HHIE |28 | T (10NSW) | Uk | 340 40.0] 12.0 16.73 | KB+ BEEE | ZEAG FERERR
6| “HH® |28 |37 v (10N5SW) |£#& Uk | 41.0| 56.0| 16.0 34.40 B Fe A FERTRR
7\=HA® |28 | *Fv (I0NSW) | KR 7Yk | 35.0| 47.0] 17.0 28.86 FIRE Fe A FERRR
8| “HAE |2¥ | *&> (10N5W) |NagadaIll |ZVUrb | 24.0| 34.0| 19.0 15.73 | B+ BEER | A JERIRR
9|=HHE |28 |FF> (10NSW) |NagadaIll |ZVUrb | 21.0| 28.0 | 14.0 10.05 | HIBfE+ B | /2 FERTRR
10[80F |- v KB IR 11022 | 82.7| 58.0| over 100 JEE P R
11805 |- v Y A | 88.2| 57.5| 33.1| over 100 JEERR B AT kB
12805 - v FKE s 52.8| 432 273 75.17 EER Fe A R
13/80FH |- s FER LKA | 463 | 327 28.1 49.33 JEE Ji A5 R

* RO IEIIL, Hikade 2004: Table 222 L7,
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Y31 xS P o= 7 AR (14 158, 5-9:25)
Fig.3-1 Crescent drills from Nekhen (1-4: type 1, 5-9: type 2)

V32 R UEE DR OFAFTER
Fig.3-2 Figure-eight-shaped drills from Nekhen
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Fig.4 Features of use-wear traces on the archaeological samples and possible ways of operation
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Fig.5-1 Closeup views of use-wear traces: crescent drill type 1
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Fig.5-2 Closeup views of use-wear traces: crescent drill type 2
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Fig.5-3 Closeup views of use-wear traces: figure-eight-shaped drill




IV RS2 AN ART BT D 0 WEIE DT 157
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EHTIND (Y 6), KT 2 H2ITBWTE 7 F W4T 28 2170 PICW L TR ®ITENE 5 BB,
HERPBOLVPSBND DR G) O KK LELOLTA5N.

<Eg >
DD TP UAET 1E (ER) ITK BT
SH2E T AT BR) KRBT (TR MITR LTRDICET, P 2 ARAS

R EIT5).,
HEN >
SH3 T AT BT HAT C R 1 & UiEE),
TR 48 DT AFTEIC K BT (FTEOYA AERARAS, FRE X NS R E TORE T A

O ZHABZAE 18 (itRk) < @ ZAABEAE 2B (BR) C. Rading,
bR, INTFIZK L THERDICES, AEELEZ DL,

@ =HAE L ET x5, @ 8 OFILERILAC R HB A LR,
NROZEILIHATTEZ 20, EEHETLEAL,

Y6 TuAMORPRE AN S ST SN

Fig.6 Method for drilling stone vessels established based on archaeological evidences
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WAL SEIN S T GUAETA 2 9T TR Le®s (E—A# R 2.5 Zi@d P L,

VT ORP ARSI L e AR (/R An)
Fig.7 Stone drill replicas (Before use)
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(¥ 8),

3—-2. F /I AL

L2H TALLADDT ME"IRITIET 5. 727202 B3(Z 2 PR PEICR DN 2 8T045%)
3. 2HE 1 EH B THDLOLRTIEIE T S, 2 f&%%iﬁbi‘ § 2 RIZBIT 2D, THG |
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3 -3 4%Es
AT RO LR, CRPICAT,

C R N R~ ke 1%&&:;6%‘“%@;—%"3@@%?
FTHE 1000 B X GBI HIZH N/ OE
FEREZFEL. :h%&b&c:ﬁ@%@fékﬂfé%ﬁf
FiL7z (3~2),

E @%’?%E (¥ 7: 1) THE 5000 m &L 7=,
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Fig.8 A drill shaft and netted stone weights replicated in RYTBE, BWEROE MDD THRLICET T 55
reference to dynastic iconographic examples S it 7, BT 3000 SR IE. B LAHD 6 50 1

HEOET TP ok, TORKEL TR, RO H, FINEQITONTP LT HEDBMA® A
MAELBO, 2 PIThhBTEHE0d @ REEEHLDOMNET) NakasnlenTaiohd,
DUTAFTOERITH S THEY £ 2N T DI, T 00AET B ORENLY TH S,
ZIT HBO- BET LT T DESAICHS LE DFTHREYOLD (Y 7:2) TFF¥RAZ -

S 51T 100 B EAFL oo gig S, THURSY (IARETCE S L, v O3RN, SROWENEE INL D
WA M DEBZEETIRIIN T RA T LR T RET HLEOWITHENE FN, TDHHIT

HIREMNE 0 LTENIEREINDEIE DRI ETHD, Z@%"T"‘%E@“’?H:Li‘ Joo HET ROk &
DEBIZE > TR S NAF S OFBER (KB 2014) ARD SNz (Y 9:2), THIT, T RORINGT

72 DR 12T AR 1E O O
Table 2 Change of cutting capability of crescent drill type 1 in Operation 1

s p— OB 1 - D

P . B e mEe SR HEAE (i) JARFE (i)

wy | &9 EAE (mm) | RS (mm) | 1000[E14E*1 | BFE | 1000[E1fE*2 | FAGE
24] 1000 21 13 551 551 1500 1500
24/ 2000 25 17 278 829 1280 2780

[27-1 24 3000 29 20 297 1126 1621 4401
24 4000 30 21 90 1216 545 4946
24 5000 31 22 94 1310 586 5532

72 5.4 5100 35 22 235 1545 1519 7051

*1-2: LTS X720 A, 100015 CUIHI S M- Hfg - (A 2R
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Fig.9 Deformation of crescent drill type 1 in Operation 1
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Fig.10 Lateral flaking shown in the archaeological sample (No. 3)
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Fig.11 A pouch-shaped hole made in Operation 2 (showing a transverse section)
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Fig.12 Deformation of crescent drill type 2 in Operation 2

Y13 R4 PEINLG R FROTE ()
Fig.13 A hole cut aslant in Operation 4 (showing a transverse section)
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Fig.14 Deformatlon of figure-eight-shaped drill in Operation 4
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Fig.15 A flowchart for drilling stone vessels at Predynastic Nekhen
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