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borers. Such borers could be used to perforate wood and soft stone but broke on barder materials (see 
below). 

Traces left by the process of retouching the borers and drills were examined before experimental use. 
Retouch with antler tine left only a few weak striations, while retouch with a hammer stone very 
occasionally left strong hammer stone 'smears' (Unger-Hamilton 1985, pl 6). None could be discerned on 
the six needle-tipped borers I made. 

If developed enough polish and striations made by rotary motion could usually be reliably 
distinguished from those made by grooving, since their distribution on the tool's surfaces are different. 
On a tool used for grooving, polishes and striations are confined to the contact aspect and run along the 
long axis of the tool tip. Such traces are mainly perpendicular to the tool' s long axis. 

Traces from boring and fast mechanical drilling could be differentiated. Boring involved either 
considerable edge flaking (from bone), or abrasion (from Iimestone and shell) but only little polish and 
slightly random striaitons. Fast mechanical drilling, on the other hand, caused hardly any edge flaking 
(apart from breaking of the tips), but strong abrasion and strong polish, often with rotational striations. 
Macroscopic lustre (see Unger-Hamilton, 1985, 74) could sometimes be seenon drill tips used on stone or 
wood. 

There were some appreciable differences in the wear traces on hand-held borers from making several 
holes each into wood, pottery and Iimestone (fig. 3). Boring Iimestone caused no edge flaking but slight 
abrasion and a flat, very bright polish with a number of short striations. A !arge number of striations, 
probably from flint particles, were seen on all borers of hard materials. This made it impossible to 
differentiate shell (fig. 4) from hone polish, both ofwhich caused a somewhat 'inflated'* looking bright 
polish with striations. Nevertheless, the fact that bone appeared to cause edge flaking, while shell 
appeared to cause abrasion rather than flaking, suggested that the wear traces could be distinguished. 
Fine tips such as of the needle-tipped borers remained intact when used to perforate wood and soft 
Iimestone but broke on bone or shell. Thicker tipped borers bad to be used on the latter materials which 
were not easily perforated. 

Bow-drilling different materials left traces most of which looked appreciably different. Drilling 
Iimestone casued a flat bright polish typ.ical of use on stone (cf. above, fig. 5) with rotational striations 
and macroscopic lustre at the tip. 

The Borers from Hatula 

Most of the examined borers from Hatula were made of fine-grained flint, pale beige to brown in 
colour. They appeared tobe in mint condition and no signs of rolling, random edge darnage or breakage 
of the fine tips could be detected. Only three of the implements were overall affected by a faint 
macroscopic lustre, probably patina. Microscopic evidence of post-depositional surface alterations 
consisted of a slight brightening of the flint surface, most strongly developed on the three tools with 
macroscopic lustre, and some random very fine striations (fig. 6). 

On only two borer tips could edge flaking be discerned with the naked eye; this led me at first to 
suspect that the tools were either unused or eise used on a soft material. Microscopic inspection revealed 
slight abrasion in the form of rounding of all the t.ips. In two cases one or two chips bad been removed 
from the tip parallel to its long axis. 

Polish and striations (fig. 7) were present in all cases except on the two extensively flaked tips. The 
wear-traces looked ident.ical from tool to tool, and identical to the abrasion and the polish and striations 

* This term has no bearing on my understanding of the process involved in polish formation. 
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Fig. 3. Experimental borer used on limestone, 
ventral aspect of the tip. 

Fig. 5. Experimental drill used in a bow-drill on 
limestone, ventral aspect of the tip. 

Fig. 4. Experimental borer used on dentalium 
shell, ventral aspect of the tip. 

Fig. 6. Polish and stnauons, probably post 
depositional, on bulb of a borer from Hatula. 
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Fig. 7. Polish and striations on a needle-tipped 
borer from Hatula, ventral aspect of tip. 

Fig. 9. Polish and stnauons on thicker tipped 
borer from Hatula, ventral aspect of tip. 

Fig. 8. Polish and striations on the notch of a 
needle-tipped borer from Hatula, M )Ox, ventral 

aspect. 

Fig. 10. Polish and striations on a "drill" from 
Hatula, ventral aspect of tip. 
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on borers used on soft limestone: a very bright, flat polish with short striations running both parallel and 
perpendicular to the tool axis (fig. 7). The polish extended ca. 2 mm down the tip . In addition a strong 
polish similar to experimental stone polish along one lateral edge of some of the tools (fig. 8) suggested 
that this particular edge had come into contact with the worked material. The relative weakness and 
distribution of the traces, the width of the blanks, as weil as the off-centre position of the tips, ruled out 
the possibility that the needle borers had been used hafted in a drill. 

Two thicker-tipped borers also had intact tips with slight abrasion. The polishes (fig. 9) were bright 
but slightly more 'inflated' looking than those on the needle-tipped borers, with some striations. The 
traces on these two tools resembled experimental traces from boring shell, or eise soft stone. The weakness 
of the traces and the shape of the tools (one had a wide blank, the other a curved section) ruled out the 
likelihood of their having been hafted in drills. 

One straight 'drill' (fig. 2; 17) had a generally lustered surface, probably due to incipient patination. 
However, a lustre concentration was visible with the naked eye on the heavily abraded tip. Strong flat 
micro-polish at the tip and rotational striations (fig. 10) down to 10 mm below the tip suggested that this 
tool had been used to perforate soft stone, in a fast drill. 

The Perforated Limestone Be ad s 

The majority of perforated objects at Hatula are shell beads from the small Natufian excavation, and 
stone beads from the PPNA levels. The stone beads were made of white and pink limestone, as weil as of 
soft greenstone. There are small beads with single (fig. 11 ; 5, 6) or double (fig. 11 ; 7) perforations, 
cylindrical beads with bi-polar perforations (fig. 11; 1-4), and large cylindrical beads with two or even 
three parallel perforations. The bi-polar drillingwas not symmetrical, as is demonstrated in fig. 11; 1- 3 
and fig. 11; 4 which depicts a bead split lengthwise. It should be noted that the craftsmen at Hatula 
managed to make holes 15-18 mm long, but only 5-6 mm wide (fig. 11; 1, 2). A hole which was 
10 mm long had a width of 4 mm (fig. 11; 3). 

@@ @ ,0 8 @ . ' ' ' . 
[J] I I I 

I I I I 

I I 
I I 6 
\ ' 

~ I I I I 
I I 

I I I I 
I I 1 ~ ® I I ' 
I \ 

I 
I 3 5 I 

I ~ 
I 

1 2 4 7 

Fig. 11. Perforated stone beads from Hatula. 

Conclusions 

The microscopic study of 18 borers from the Khiamian layers at Hatula revealed what appeared to be 
extremely weil preserved and consistent wear traces. The evidence from experiments using replicas (made 
of similar but not the same flint) suggests that the needle-tipped borers had been used manually to bore 
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soft stone, most likely the perforated Iimestone beads found at the site (fig. 11). The delicate notches of 
the borers appear ideal to accommodate the curvature of the beads during the work. The thicker tipped 
borers which I examined may have been used to bore shell manually. Perforated shell was found at 
Hatula (ibid.). However, the possiblitiy that soft stone was bored could not be ruled out. The 'drill' 
(ibid.) appears to have been used as a fast drill, also on soft stone, and it is possible that this type of tool 
was used at Hatula to complete the perforation of the Iimestone beads. As far as the large cylindrical 
beads are concerned, the flint borers may weil have been used to start the perforations, while other tools, 
perhaps of wood or bone, must have been used to complete them. 

The results of this analysis of eighteen borers from the Khiamian Ievels suggest that a more 
comprehensive analysis of the Hatula borers is worthwhile. Such a study should perhaps concemrate on 
possible functional and technological differences berween borers from the Natufian, Khiamian and 
Sultanian entities, in particular, the introduction of the fast drill . 

Thanks are due to Dr. Christopher Bergman and Dr. Mark H. Newcomer at the Institute of Archaelogy, University of 
London. 
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