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The site of Colle Santo Stefano in the Fucine Basin (Abruzzo, Italy) vepresents the central
Adriatic phase of the Early Neolithic ceramica impressa (impressed wave) complex, which
dates to the first balf of the 6th sillenninm cAL B.c. This paper focuses on bone points, which
comprise the main category of tools present (189 out of 272 total tooks). A comprehensive
study including technological and use-wenr analyses vesulted in the identification of two
main types of points which were used mainly to work on or with plant fibers, probably in

basket-making.

Introduction

The Early Neolithic site of Colle Santo Stefano is locat-
ed in the area of Pozzo di Forfora, southeast of the village
of Ortucchio in the Fucine Basin (Abruzzo, Italy) (FIG. 1).
Since 1988, excavations have been conducted on ca. 250 sq
m, though the settlement as a whole may cover at least one
hectare. An inhabited area has been revealed that relates to
the central Adriatic phase of the Early Neolithic ceramica
impressa (impressed ware) complex, with connections to
southern Italy (Radi 1991, 1996; Radi and Danese 2003).
The homogeneity of the deposit identified during the ex-
cavations, confirmed by sediment analysis (Radi et al.
2001), suggests a rapid accumulation of sediments essen-
tially due to human action. The deposit thus possibly rep-
resents one occupation of the village during the Early Ne-
olithic.

Thanks to careful excavation of the successive layers by
the decapages method and mapping of finds, the study of
lithic and ceramic materials has allowed us to recognize
three different phases dating to the first half of the 6th mil-
lennium cAL B.c. The carly phase is represented by a paved
structure that spreads over 90 sq m. The middle phase con-
sists of the depression of a small channel oriented E-w, pos-
sibly a fence foundation. In the northern area of this chan-
nel, excavations have revealed a fireplace covered by quern

fragments and another depression containing a small
zoomorphic vessel. The final phase is badly preserved and
has been disturbed by modern ploughing. Eight radiocar-
bon dates (seven of which are AMS) suggest ranges of
5810-5640 caL B.c. (Sample ITL60A: 6843 + 40 B.r.
trom cut 13) for the early phase, and 5630-5460 car B.c.
(Sample ITL57A: 6579 + 60 B.P. from cut 3) for the final
phase. It is worthwhile to note that the dates of the final
phase match those now considered to be the oldest for the
Early Neolithic in this region (Skeates and Whitehouse
1994). Conscquently, the new data from Colle Santo Ste-
tano span the development of Neolithic culture in the
Fucine Basin.

Both the ceramics and lithics show little variation in the
carly and middle phases, suggesting minimal change in life
habits and economic preferences, though variation increas-
es during the latest phase (Fabbri 2006). Ceramic produc-
tion shows some features characteristic of the ceramica im-
pressa cultural complex, such as decorated ovoid pots and
wide undecorated bowls. On the other hand, incised dec-
oration (zig-zag motifs) might be considered specific to
Colle Santo Stefano ceramic production, although it is al-
so found in the north-central Adriatic. Ceramic production
also has a component (with cardinm-impressed pottery,
rocker and microrocker decoration, and vessels with an-
thropomorphic protomes on the rim) which is similar to
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Figure 1. Location of the village of Colle Santo Stefano.

southern impressed ware, specifically of the Guadone
phase identified in the Apulian region.

The lithic industry comprises a rich assemblage with
various and specialized tools (Radi et al. 2001). This as-
semblage has some features similar to other industries in
central Italy that have a Mesolithic component: blade deb-
itage, microburin technique, specialized tools such as trun-
cations and trapezes, and the use of obsidian (Radi 1991,
1996, Radi and Danese 2003).

During the course of site occupation, material culture
changed recognizably both in the lithic industry, ending
with the specialization of debitage techniques and the stan-
dardization of tool morphologies, and in the ceramic in-
dustry, which exhibited different cultural influences. It is
probable that this development was permitted by greater
stability and a better quality of life within the village than
before, as shown by the intensification of primary eco-
nomic activities and expanding contact with other groups.

The economy. of Colle Santo Stefano was typically Ne-
olithic, based on farming, animal husbandry, and infre-
quent hunting and fishing. Caprines are the most common
taxa at Colle Santo Stefano (43% of the identified fauna),
followed by pig (Sus scrofir domesticus L., 11.5%), and cat-
tle (Bos taurus L., 6.5%) (Radi and Wilkens 1989; Wilkens
1991). Paleobotanical analysis indicates the cultivation of
emmer (Triticum dicoccwm 1) and einkorn wheat (Triticum
monococcum L.) (Castiglioni and Rottoli 2003). The pres-

ence of numerous sickle-blade elements and grinding slabs
also suggest that grain agriculture was practiced (Radi et al.

2001).
The Bone Tools

Few studies have been conducted on Early Neolithic
bone industries in Italy, which limits our knowledge of this
type of production, even though it is as essential as the ce-
ramic and lithic industries to our understanding of the
economy, technology, and cultural choices of Neolithic
communities. Thus, our first goal was to document the
bone industry and to provide new data for the study of the
processes of neolithization in Italy, as the ceramica impres-
sa complex is considered to be the earliest cultural feature
of the Neolithic period in the western Mediterranean. In
this context, the site of Colle Santo Stefano provides a
good starting point for research in the central Adnatic re-
gion, with a total of 272 bone artifacts coming from the
whole excavated area. This collection includes 189 points,
13 edged tools, 13 ornaments, 1 adze, 4 pieces of manu-
facturing waste, and 52 undetermined fragments of
worked bone (Fugazzola Delpino, Pessina, and Tiné 2002:
521). Fabiana Coli (2002) examined part of this assem-
blage previously analyzing typology and technology, and
noted that similar tools were recovered in the Early Ne-
olithic level at Grotta dei Piccioni (Cremonesi 1976: fig.
18) and in the contemporary village of Maddalena di Muc-
cia (Lollini 1991: 57). The study presented here focuses on
bone points for two reasons. First, their great number in
comparison to other bone tool categories (189 out of 272)
raises the question of the function of the site and the place
of these tools within this community. Second, a general
overview of the bone point assemblage shows that two
morphological categories (Type IV-A and Type IV-B) indi-
cate different manufacturing techniques, difterent degrees
of work investment, and variable curation. Thus, it was
useful to investigate whether or not these two groups dif-
fered in function, and a detailed analysis of manufacture
and use-wear traces was undertaken.

Selection of Raw Materinl

Long bone was the main raw material exploited to man-
ufacture points (188 out of 189) and edged tools at Colle
Santo Stefano. Antler (Cervus elaphus 1) was used less fre-
quently than bone; only one point was made from this raw
material. Teeth, in particular pig tusks, were mainly used to
make ornaments (9 out of 13 specimens). Concerning the
species and the skeletal elements selected, identification
was sometimes difficult because of the fragmentary nature
of the material (151 out of 189 specimens are incomplete)
and the high proportion of points made from splinters



Table 1. Raw material exploited in the production of bone points.

Journal of Field Archacology/Vol. 33, 2008 307

Small
ruminant

Layge

Caprine Cervid ~ Chamois  Swid ruminant

Total no.

Metapodial 10
Tibia

Femur
Fibula

Humerus
Vertebra
Antler
Long bone
Total no.

0
0
1
0
0
0
0
2
3

OO0 OO —Ww
—_HoO—OO COoOO
OO0 OHOO
—oo—D CoOO
BRwOOH NSO

g

13

Ul = = b2 N

W

which have no diagnostic anatomical characteristics pre-
served. The most commonly used raw material, however,
derives from long bones, especially the metapodials, of an-
imals herded by the site inhabitants (IABLE 1).

Bone Point Typology and Manufacturing Techniques

Bone point typology was established according to the
nature of the segmentation of the raw material (how bones
were broken into blanks for use), and by the conservation
and the transformation of anatomical characteristics such
as the epiphyses (Choyke and Schibler 2007; Legrand
2007; Schibler 1981; Sidéra 1996, 2000). With the excep-
tion of tools made from whole bones for which no seg-
mentation was necessary, we distinguish between longitu-
dinal and transverse blanks. This typology forms the foun-
dation of our work and links technological and functional
analyses to the identified types of tools, with the aim of re-
vealing the relationship between morphology, technique,
and function. Only 96 of 189 points were complete
enough to be classified into one of four types.

Before presenting these types, it is important to review
the different manufacturing techniques employed by Ne-
olithic peoples and the traces that these techniques leave on
the surface of a tool. Indirect percussion was employed to
divide the long bones longitudinally in halves or in quar-
ters. When this technique is associated with grooving to
finish cutting the bone, well-known striations with a V-
profile characteristic of grooving are observed. Unlike in-
direct percussion and grooving, direct percussion produces
splinters of various sizes with irregular and asymmetrical
sides (Camps-Fabrer and D’Anna 1977; Christidou 1999;
ETTOS 1985; Sidéra 1993, 2004). No traces of impact are
observable on these splinters. Only the evidence of shap-
ing, which is often localized on the distal end of the tool,
allows us to distinguish these tools from splinters pro-
duced as a by-product of marrow extraction.

Two main techniques of shaping can be identified:
grinding and shaving. Shaving striations appear as bundles
of deep, long, regular, continuous, and parallel marks as-

sociated with bundles of thinner striations (Campana
1989; Christidou 1999, 2004; Newcomer 1974; Peltier
1986; Semenov 1964; Sidéra 1993). In certain cases, when
the preservation of the surface is not good enough or when
different traces overlap, the identification of the technique
employed is difficult with the naked eye or with a stereo-
microscope. Even the orientation of the striation can no
longer be considered an efficient criterion. Recourse to
higher magnifications (100 x and 200 x) provided by a
metallographic microscope appears to solve this problem
(Christidou 2004; Legrand 2007). Additional criteria can
then be taken into account such as the aspect of the edges
and the bottoms of the striations. Edges of grinding stria-
tions are curved, and their bottoms are rough. In the case
of the shaving, the edges are straight and the bottoms show
very thin striations. These features can appear differently
depending on the stone tool used and the texture of the
grinding stone (Campana 1989; Christidou 2004).

Bone Point Types

Type I includes points made from whole bones. Three
fragments of points, including two made from fibulac of
small ruminants and one from an undetermined bone, fall
into this type (F1G. 24). In all cases, the morphology of the
bone is preserved. Grinding was used to shape and reshape
the distal ends of these tools.

Type II includes points made from transverse blanks of
bone. Two fragments of points have been classified as this
type. The first one was made from a caprine metacarpal by
direct percussion (FIG. 2B). A part of the diaphysis of the
bone and the proximal epiphysis are preserved. The distal
end, partially fragmented, was shaped by grinding. The
second point is made from a spinous process of a suid ver-
tebra. The bone reduction technique is undetermined, but
grinding and shaving were combined to shape the distal
and the middle parts of the tool. No reshaping traces have
been identified on either artifact.

Type III includes points made from longitudinal blanks
of long bones with epiphyses partially preserved. Ten
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Figure 2. Bone point typology. A) Type I; B) Type II; C) Type I1I; D-F) Type IV-A;

G-K) Type IV-B. Photographs by Alexandra Legrand.

points, including three made from metapodials, fall into
this type (F1G. 2¢). The bone is unidentified for the seven
remaining points. Five complete tools are between 37 and
97 mm long (average: 65.4 mm), have a maximum width
between 5 and 8 mm (average: 6.4 mm), and a thickness
between 3.5 and 5 mm (average: 4.2 mm). The section of
the middle part is mainly crescent shaped (n = 5) but can
also be rectangular (n = 3) or circular (n = 2). Bone re-
duction techniques are not well understood for this type of
point because of the absence of technical traces and manu-
facturing waste, but indirect percussion (n = 2) and groov-
ing (n = 1) have been identified. The lack of manufactur-
ing waste within the Colle Santo Stefano bone industry

(only four pieces were identified) may be explained by the
fact that bone tool manufacturing took place in another
part of the site (as yet unexcavated) or in an area outside
the village. In the latter case, bone artifacts would have
been brought into the village already finished. Concerning
the shaping techniques employed, grinding was most com-
monly used (n = 5) to shape the distal end, the middle
part, or the entire length of the tool. Shaving striations
have been observed on the middle and/or the proximal
parts of two points. Finally, both techniques were com-
bined on two points to shape the distal or proximal parts.
For one point, the shaping technique is undetermined. In
all cases, the degree of transformation of the blank as de-



fined by Danielle Stordeur (1978) is low since the mor-
phology of the bone s still preserved. Reshaping striations
from grinding or shaving have been observed on two tips.

Type IV is the most common type (n = 81) and includes
points made from longitudinal blanks of bones without the
epiphyses. They are mainly made from blanks which have
no diagnostic anatomical characteristics (such as the epi-
physes preserved), and which derive from small or large ru-
minant long bones (n = 79) including metapodials, fe-
murs, humeri, tibias, and also from a rib (n = 1) and an
antler (n = 1). Two point morphologies can be distin-
guished within this type: points made from a regular seg-
ment (Type IV-A, of which there are 45), and points made
from an irregular segment (Type IV-B, of which there are
36). The main difference between these two groups is the
degree of shaping of the blank, which is high for Type IV-
A and low for Type IV-B.

InType IV-A, the morphology of the bone is complete-
ly modified (F1G. 2D~F). The total length of the complete
points (18 out of 45 points) is between 11 and 107 mm
(average: 63.55 mm), the maximum width is between 3.5
and 18.5 mm (average: 6.64 mm), and the thickness is be-
tween 2.5 and 7 mm (average: 4.08 mm). The section of
the middle part is mainly circular (n = 17), but may also
be crescent shaped (n = 9), rectangular (n = 11), oval (n
= 4), square (n = 3), or triangular (n = 1). The bone re-
duction techniques employed are undetermined because of
the absence of technical traces which were probably cov-
ered over by shaping, except in two cases where grooved
striations were observed. Moreover, we suggest that the
point made from antler was manufactured by the groove
and splinter technique which is best for extracting a long
and a regular blank such as the one required to manufac-
ture this tool (94 mm long, 4 mm wide, and 3.5 mm
thick). Grinding striations were observed on the middle
parts of 17 points, while shaving striations have been rec-
ognized on the distal and/or the middle parts of nine
points. Both techniques were identified on the middie of
the tool or the entire length of eight artifacts. On the re-
maining 11 points, the shaping technique was undeter-
mined. Reshaping traces were observed on 13 points.
Shaving was preferentially employed to reshape the tips of
these points (10 out of 13).

Type IV-B points are made from splinters (FIG. 26-K).
The total length of the complete points (6 out of 36
points) is between 49 and 90.5 mm (average: 67.2 mm),
the maximum width is between 4 and 14 mm (average: 9.3
mm), and the thickness is between 3 and 8.5 mm (average:
4.9 mm). The section of the middle part is mainly crescent
shaped (n = 26), but may also be rectangular (n = 4), cir-
cular (n = 1), oval (n = 1), or square (n = 1). In three cas-
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es, the morphology of the section could not be defined be-
cause of the fragmentation of the tool. The degree of shap-
ing is low; the entire length of the tool was never shaped.
The distal or middle parts of the points were shaped by
grinding (n = 19), by shaving (n = 7), or by a combina-
tion of both techniques (n = 5). In five cases, the technique
is unidentified. Only one point shows reshaping traces on
its tip.

These two groups show various differences in terms of
morphology and dimensions. In contrast to the points
made from splinters, the morphology of the Type IV-A
points consists of a thin and symmetrical blank with
straight edges tapering to the tip. As we have little data
about the bone reduction techniques employed to manu-
facture these points and no manufacturing waste, no link
can be established between the technical investment re-
quired and the schéma opévatoive. Were bone reduction tech-
niques such as grooving used, which would permit the
manufacture of long thin blanks? Or, was the technical in-
vestment greater during the shaping phase? These two
questions are not necessarily contradictory, but if we con-
sider the localization and intensity of the shaping, the shap-
ing phase appears especially important and required more
effort. It also must be stressed that these formally-worked
points are more often reshaped than the points made from
splinters. This is interesting if we consider the maintenance
of bone tools made by the inhabitants of Colle Santo Ste-
fano. The formally-worked points, which would have re-
quired a longer working time and special skill, were care-
fully kept in good condition in order to remain efficient.
Thus, they could have played a major role within the craft
activities of the village and been of value to their owners
(Choyke 2006; Dobres 2000; Le Dosscur 2006). The
question is now whether or not the morphology of these
points can be linked to their function, assuming that all the
formally-worked points shared the same function.

Use-Wear Analysis

The frequency of points within the Colle Santo Stefano
bone assemblage led us to undertake a combined macro-
and microscopic examination using a stereomicroscope
(1-64 x magnification) and a metallographic microscope
(100 x magnification). Macroscopic analysis is not always
reliable for precisely interpreting the function of the
points. Indeed, macroscopic wear observed on the active
ends of points, generally smoothing, shows little difference
from one point to another and thus does not reveal the na-
ture of the worked material or the use of the tool. We have
thus conducted a functional analysis based on several
macro- and micro-criteria employed by different scholars
working on bone functional analyses (Buc and Loponte
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2007; Campana 1989; Christidou 1999, 2001; D’Errico
1993; Dobres 1995; Gates St-Pierre 2007; Griffitts 2001;
Griffitts and Bonsall 2001; Legrand 2007; Legrand and
Sidéra 2007; LeMoine 1997; Maigrot 1997, 2004; Mar-
tincau and Maigrot 2004; Meneses Fernandez 1994;
Olsen 1988, 2001; Peltier and Plisson 1986; Semenov
1964; Sidéra 1989, 1993; Stordeur 1983; Stordeur and
Christidou in press; Van Gijn 2005). The plasticity and
softness of bone allow rapid and characteristic recording of
a given action. The original volume of the active end of the
tool is more or less quickly deformed depending on the
way the tool is used, the nature of the material being
worked, its condition, as well as the duration of use
(Legrand and Sidéra 2007; Sidéra 1993). Smoothing,
chipping, and crushing are the most common macroscop-
ic wear processes that contribute to volume deformation.
This deformation is accentuated by reshaping, which over-
lies wear traces.

With regard to microscopic wear, we refer to the
methodology developed by Rozalia Christidou, which
consists of a systematic examination of the surface at two
magnifications (100 x and 200 x) in order to assess use
processes (Christidou 1999, 2001; Christidou and
Legrand 2005; Legrand 2007; Stordeur and Christidou in
press). The frequency, distribution, orientation, shape, and
dimensions of the depressions of the entire surface deter-
mine the regularity or irregularity of the surface topogra-
phy. When the surface shows slight differences, the topog-
raphy is regular (Legrand 2007: fig. 29). The micro-relief
is defined as a whole. Three types of micro-relief have been
observed: irregular micro-relief with rough ridges
(Legrand 2007: fig. 30, no. 1); homogeneous micro-relief,
where ridges level oft homogeneously (Legrand 2007: fig.
30, no. 2); and regular micro-relief, where the ridges are
completely smooth (Legrand 2007: fig. 30, No. 3). The as-
pect, texture, and brightness of each ridge are then defined.
Ridges are rounded or flat, and their texture can be grainy
or smooth depending on the frequency and the morpho-
logical variability of the micro-pits. Their brightness varies
from matte to varnished. Different kinds of depressions
can be observed on the surface. At the macroscopic level,
the frequency, distribution, extension, orientation, mor-
phology, and organization of the striations can be per-
ceived. At the micrdscopic scale, we can distinguish fine
striations (less than 1 xm in width) from the broader ones.
The aspect of the edges and bottoms can only be defined
for the broader striations. The edges are angular or
smoothed, and the bottoms are ecither rough, partially
smoothed, or completely smoothed. Other depressions,
called craters and micro-pits depending on their dimen-
sions, suggest the high degree of surface modification. On-

ly morphology, dimensions, and the aspects of the edges
and bottoms of the craters can be characterized.

Two methods evaluating the development of wear can
be used to make use-wear analysis systematic. The first
method consists of evaluating the development of wear on
each artifact, dividing the active part into different zones
depending on the intensity of wear (Legrand and Sidéra
2007: figs. 13-14; Legrand 2007). The first zone of wear
corresponds to the part of the tool most used; this zone is,
thus, the most important for interpretation of tool func-
tion. The further one moves from this zone, the less the
surface is worn. The second zone of wear is defined as an
intermediate zone of friction, and the third zone is the
least-worn. If only the first zone of wear is observed, the
development of wear is homogenous, in comparison with
the gradual development of wear when two or three zones
are defined. Using this method, we can measure the extent
of wear only if its limit is clear. Wear is measured from the
active end of the tool toward the interior. The extent of
wear can be marginal (up to 5 mm long), moderate (be-
tween 5 and 20 mm), invasive (more than 20 mm), and
covering (the entire length of the tool is worn). The second
method consists of identifying the different degrees of
wear on tools from the same category. One can reconstruct
the “chain of wear” (Sidéra and Giacobini 2002: fig. 10).
In all cases, measuring the extent and nature of the wear
along the tool surface permits us to make inferences about
the intensity and the mode of tool use as well as the nature
of the worked materal.

Replication and Use-Wear Analysis

In order to relate wear traces to the function of the ar-
chaeological implements, it is necessary to experiment. It 1s
difficult to acquire well-used tools that closely resemble the
archaeological ones, which are heavily deformed because of
intensive or long-term use (Choyke 2006). Ethnographic
artifacts can be studied, but as their exact function and the
duration of their use are not often precisely known, they
are not always helpful. Our experimental bone tool assem-
blage consisted of more than 100 points, needles, edge
tools, etc. (Legrand 2007). Different materials were
worked—hide, leather, wood, bark, various plant fibers
(flax, straw, reed, sedge grass), clay, and bone—with dif-
ferent modes of use and motions, different durations of use
(from five minutes to five days), and two modes of grip-
ping (hafted or un-hafted).

Our experimentation conducted on plant fibers began
with sewing and weaving flax. In weaving, a thread of flax
was run alternately behind and in front of vertical threads
with a needle. The horizontal lines of threads were then
pushed together using a point to tighten them (FIG. 34).
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Figure 3. Use-wear patterns observed on an two experimental points used in weaving flax for 50 hours.
A) Experimental; B, D) General view of the tips; C, E) Details of the use-wear pattern at 100 x magnifi-

cation. Experimentation and photograph by Alexandra Legrand.

Points and needles were used from 10 to 50 hours. The
main effects of flax weaving on experimental points were as
follows: moderate extent of wear; gradual development of
wear; a smooth tip with localized chipping (F1G. 3B, D); ir-
regular or regular surface topography; homogeneous mi-
cro-relief with flat or domed ridges and grainy texture; nu-
merous multi-directional, short, fine (less than 1 wm), su-
perficial, straight, and continuous striations; and few
craters (FIG. 3C, E).

Different techniques of basket-making exist, but ac-
cording to ethnographic data it seems that spiral basket-
making is the only technique requiring a point or a needle
to pass through a strap that attaches the spirals together
(Anquetil 1979: 161; Balfet 1952: 270;.Mason 1984:
245; Miles 1963: 94). Various plants such as grasses, inner
bark, reeds, rush (Juncus), or flax can be employed (An-
quetil 1979: 159; Korber-Grohne 1991: 93-94; Miles
1963: 94). Our experiment was carried out by a basket-
maker (Henriette Cazé) on sedge grass (Cyperaceae fami-
ly), rye straw, and tor-grass (Poaceac family) (FIG. 4A).
Points were manipulated longitudinally from 10 to 20

hours. In contrast to the wear observed on points used in
flax weaving, the wear observed on points used in basket-
making was much more invasive and developed. This
probably can be explained by more extensive contact with
the worked material. The main differences are: a more pro-
nounced smoothing of the tip, regular micro-relief (the
surface is totally smoothed and varnished), numerous well-
organized striations (mainly longitudinal, tightened, fine
or broad, superficial or deep), and numerous craters (FIGS.
4B-D, SA—C).

Bone points are typically referred to as perforating tools
used to open holes in hides, pass thongs or threads through
holes, or untangle knots of cords, thongs, and threads
(Christidou and Legrand 2005). In our experiments, per-
forators were applied to fresh, wet, damp, tanned, and un-
tanned hides in two ways: by indirect percussion or by ro-
tation. When points were subjected to indirect percussion
to punch holes, the hide was laid on a wooden plank, usu-
ally with a hide piece interposed between the plank and the
worked hide. Points were used from 10 to 100 minutes.
Indirect percussion and rotation can be distinguished
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Figure 4. Use-wear patterns observed on an experimental point used on sedge grass in basketry for 15
hours. A) Experimental basket; B) General view of the tip; C-D) Details of the use-wear pattern at
100 x magnification. Experimentation by Henriette Cazé. Photographs by Alexandra Legrand.

when considering the deformation of tips and the devel-
opment and orientation of the use striations on the active
parts. On the tools used in indirect percussion on wet
hides, the tips were usually smoothed and crushed (¥1G.
64). The wear consisted of a dense network of longitudi-
nal, long, and continuous narrow dark striations covering
the entire surface (F1G. 6B). Frequent non-linear, rough-
bottomed depressions occurred, as well as micro-pits.
Ridges were worn down and smoothly rounded and had a
grainy texture. On the tools rotated on wet hides, the tips
were smoothed or slightly facetted. Striations were mainly
longitudinal but in a less marked form, and transverse and
oblique ones also occured. Otherwise, the nature of the
striations and non-linear depressions, the presence of mi-
cro-pits, and the grainy texture of the relief were common
features of tools subjected to either indirect percussion or
rotated. '

Use-Wear Analysis on the Colle Santo Stefano
Bone Points

Fifty points from Colle Santo Stefano were selected for
analysis on the basis of low levels of fragmentation and
good surface preservation. We considered all the complete
tools (n = 23), and some distal fragments (n = 27) which
were sufficiently preserved. Three levels of preservation

were established according to the legibility of macro- and
micro-use wear: Level A: excellent (n = 9); Level B: very
good (n = 25); and Level C: good (n = 16). This sample
includes two points from Type III (as described above), 35
points from Type IV, including 24 formally-worked points
(Type IV-A) and 11 informally-worked points (Type IV-B),
and 13 typologically undetermined fragments.

When possible, we measured the gauge of the point’s tip
by multiplying width and thickness at the spot with the
maximum extent of wear. When the extent of wear could
not be measured, we considered the original volume de-
formation of the active end, especially when the form of
the tip was clearly marked from the rest of the tool, thus
showing the length of penetration of the tip into the
worked material (Legrand and Sidéra 2007: fig. 5). Three
gauges were established: fine gauge, less than or equal to
20; middle gauge, between 21 and 45; and heavy gauge,
equal to or higher than 46.

Plant Working

Twenty-one points from Colle Santo Stefano, including
two points from Type III and 19 points from Type IV (11
Type IV-A and 8 Type IV-B), were interpreted as having
been used on plants based on their use-wear features. Three
main wear patterns were identified. In the first pattern,
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Figure 5. Use-wear patterns observed on an experimental point used on rye straw in basketry for 10
hours. A) General view of the tip; B—C) Details of the use-wear pattern at 100 x magnification.

Experimentation by Henriette Cazé. Photographs by Alexandra Legrand.

1mm

Figure 6. Use-wear patterns observed on an experimental point used to perforate
fresh hide for 30 minutes. A) General view of the tip; B) Details of the use-wear
pattern at 100 x magnification. Experimentation and photograph by Alexandra

Legrand.

shown by the two complete Type III points, the gauge is
fine (less than 5) and there is invasive wear with homoge-
nous development. One point displays a smooth tip (F1G.
7A) while the other is also smoothed but highly deformed
by post-depositional chipping. Longitudinal, long and
straight striations, as well as craters, are_observed at the
macroscopic level (F1G. 78). At 100 x, the surface topog-
raphy on both points is irregular and depressions of vari-
ous sizes and morphologies were observed (F1G. 70). The
micro-relief appears regular for one point and homoge-
neous for the other. In the latter case, ridges are rounded
and varnished and have a smooth texture. In both cases,
most of the striations are longitudinal, fine or broad, par-

allel or crossed. Fewer short ones are transverse and
oblique. The edges of the broader striations are smoothed
and their bottoms are rough or partially affected by wear.
Numerous circular and oval craters were also observed.
Their edges are smoothed and their bottoms are mainly
rough. These craters must be distinguished from natural
depressions called osteones which are characterized by con-
centric circles.

Four points from Type IV (including three from Type
IV-A and one from type IV-B) show similar wear. These are
two distal fragments and one complete tool. They all have
a fine gauge. Their smoothed tips show moderate to inva-
sive wear with homogenecous ‘development (FIG. 7D, B).
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Figure 7. Two Colle Santo Stefano bone points showing plant working pattern number 1. A, D)
General view of the deformation of the tip; B, E) Details of the macroscopic use-wear pattern; C,
F) Details of the use-wear pattern at 100 x magnification. Photographs by Alexandra Legrand.

Only one point from Type IV-A was reshaped on its distal
end. Numerous rough-bottomed circular craters and stria-
tions are scattered on the surface, which thus appears ir-
regular (F1G. 7F). The micro-relief is regular and the stria-
tions appear mostly broad and deep. These are multidirec-
tional but mainly longitudinal, short or long, and straight.
Thus, we can suggest that the motion was longitudinal. A
gripping wear pattern is identified on the proximal end of
one tool which shows that the point was handled directly.

When compared to experimental examples, all of these
points secem to have been rotated on plant fibers or used
with a longitudinal motion. The characteristics of the
topography and.the micro-relief, specifically the texture
and the brightness of the ridges and the presence of nu-
merous craters, are general features we can observe on im-
plements used for plant working. Though the nature of the
plants remains undetermined, it must be stressed that the
transverse grinding striations are partially or highly
smoothed which means that the plants should have been
relatively soft to affect the bottom of the broader depres-
sions. The invasive extent of the wear and the smoothed tip

are additional attributes in support of this hypothesis.
Moreover, the aspect of the micro-relief and the presence
of numerous craters suggest the use of highly abrasive plant
parts such as woody fibers, leaves, or straw. Experimental
points used in basket-making on rye straw over 10 hours
display similar wear: irregular topography, regular micro-
relief, numerous rough-bottomed craters, and the same
orientation and organization of striations (FIG. 5). Some
differences can be seen between both patterns, however,
and can be explained by the nature of the fibers, the mo-
tion, or the length of use. In particular, we observe that in
the case of the experimental tools, striations appear thinner
and tighter, and shorter striations are more frequent.

The second pattern concerns 10 points from Type IV (6
trom Type IV-A, and 4 from Type IV-B). Six points are
complete and four points are distal fragments. Their tips
are mainly fine (n = 7), and most have smoothed tips (F1G.
84, D). Longitudinal and long striations as well as craters
are observed at the macroscopic level (F1G. 8B, E). The
topography of the surface is irregular (n = 6) or regular (n
= 4). The micro-relief is régular (n = 6), or homogenecous
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Figure 8. Colle Santo Stefano bone point showing plant working pattern number 2. A, D) General
view of the deformation of the tip; B, E) Details of the macroscopic use-wear pattern; C, F) Details
of the use-wear pattern at 100 x magnification. Photographs by Alexandra Legrand.

Figure 9. Colle Santo Stefano bone point showing plant working
pattern number 3. A).General view of the deformation of the tip;
B) Details of the use-wear pattern at 100 x magnification. Pho-
tographs by Alexandra Legrand.

(n = 4). In the latter case, the ridges are mostly rounded
and varnished and have a grainy texture. Numerous longi-
tudinal, long, straight, tightened, deep, and large striations
are observed (¥1G. 8¢, F). They are parallel or crossed with

smoothed edges and have rough or partially smoothed
bottoms. Fewer striations are oblique or transverse. Few
rough-bottomed craters are observed. The orientation of
the striations indicates that these points were used with a
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Figure 10. Colle Santo Stefano bone point used in hide working. A) General view of
the deformation of the tip (post depositional chipping); B) Details of the use-wear
pattern at 100 x magnification. Photographs by Alexandra Legrand.

longitudinal motion. Thus, we suggest that they were
pushed through the fibers, as there is no trace of percussion
on the proximal end of these tools. Similarities are ob-
served between these points and the experimental imple-
ments used in basketry on sedge grass for over 15 hours,
particularly in the texture of the ridges and the general fea-
tures of the striations (FIG. 4.).

A third pattern was observed on three Type IV-B points
and on two Type IV-A points. Three are fragments and two
are complete. Their tips are mainly fine (n = 3) and all are
smoothed. In two cases, this smoothing is combined with
chipping (F1G. 94). Longitudinal, long, and straight stria-
tions are observed at the macroscopic level. The surface
presents a regular topography in all cases. The micro-relief
is homogeneous (n = 3), regular (n = 1), or homogeneous
to regular (n = 1). When the micro-relief is homogeneous,
the ridges are mostly rounded or flat, varnished, and with
a smoothed texture. At the microscopic level, striations ap-
pear fine, superficial, organized, parallel, and tightened
(FIG. 9B). Fewer are broad with smoothed edges and par-
tially smoothed bottoms. Craters are rare. The orientation
of the striations indicates that these points were pushed
through the fibers'with a longitudinal motion; this is rein-
forced by the fact that gripping wear.is observed on the
proximal end of one tool. Use-wear appears different from
that described above. The topography is regular, the tex-
ture of the ridges is smooth, the striations are mainly fine
and superficial, and craters are rare. These features suggest
that the plants were flexible. The nature of the fibers is un-
determined, but the wear is similar to that on the experi-
mental bone points used for tor-grass basketry and in flax

weaving and sewing (FI1G. 3). Several activities relating to
basket-making, or the manufacture of clothes, ropes, mats,
and so on, are thus possible. The use of flax remains a hy-
pothesis, even though no seeds have yet been found at
Colle Santo Stefano as the analysis of the botanical remains
is not finished.

It must be stressed that these plant-working patterns
occur on all types of points. Dimensions of points from
Type IIT and Type IV are quite similar, and fine tips were
manufactured preferentially. Nevertheless, points from
Type IV-A display more invasive wear (half of the Type IV-
A points) compared to points from Type IV-B (one-eighth
of the points). We can thus suggest that even if the nature
of the fibers and the mode of use of the point are the same,
they could have been used at different stages of manufac-
turing these fiber objects.

Hide Working

Two points from the archaeological assemblage, one
complete Type IV-A point and one distal fragment, were
interpreted as having been used on hide. The tip gauge
could not be measured. The extent of wear is moderate or
invasive and its development is gradual. Smoothing is the
only macro-wear observed on the tip (FIG. 10A). Longitu-
dinal, long, and straight striations as well as craters are
highlighted at the macroscopic level. At 100 x, the surface
topography on both points is regular (FIG. 10B). The mi-
cro-relief appears irregular for one point and homoge-
neous for the other. Ridges are rounded and varnished and
have a grainy texture. Striations are numerous, longitudi-
nal, fine or broad, and parallel. Few are oblique. The edges



of the broader striations are smoothed and their bottoms
are rough. Some circular rough craters and micro-pits are
also observed. The orientation of the striations indicates
that these points were rotated. Experimental replication
suggests that these points were used to perforate fresh
hides (¥1G. 6).

Conclusions

One of the main features of the Colle Santo Stefano
bone point assemblage is that the majority of tools made
trom blanks do not have preserved and diagnostic anatom-
ical characteristics (81 out of 96 points typologically deter-
mined). Contrary to what is commonly observed in other
bone industries from the Early Neolithic period, points
made from halved metapodials with the distal epiphyses
partially preserved are found infrequently at Colle Santo
Stefano. Another feature of this assemblage is the presence
of a considerable number of formally-worked points (n =
45). These points do not seem to have had a specific func-
tion, as we originally thought. Instead, they were probably
used for working with various plants in different activities
such as weaving and basket-making, and to a lesser extent,
with hides.

Several hypotheses can be proposed regarding the tech-
nical investment in these formally-worked points. Individ-
ual variability could have resulted from the degree of spe-
cialization of the artisans. As Gaélle Le Dosseur proposed
(2006), the simplest and most expedient production re-
quiring no particular technical skill would be undertaken
by less experienced workers or by younger members of the
group, and the more carefully worked implements would
be manufactured by experienced artisans. Conversely, non-
technical investment considerations might include the op-
portunistic choice of a blank according to bone availabili-
ty, the time available for tool manufacture, or according to
need. Finally, following Alice Choyke (2006), the care giv-
en to their shaping and reshaping, when compared to oth-
er types of points, suggests a special value was attributed
to the points which may have denoted the identity and/or
degree of specialization of the artisan and also the identity
of the community.
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