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BONE AND ANTLER PROJECTILE POINTS FROM THE
MESO-NEOLITHIC SITE ZAMOSTJE 2, MOSCOW REGION,
Russia

Olga Lozovskaya and Vladimir Lozovski®

Abstract

Projectile points as a major implement of the economic prosperity of ancient people have always been an
important indicator for evaluating cultural traditions, chronological attributes, hunting and crafting skills.
The Mesolithic and Neolithic (without agriculture) periods of the Eastern European forest zone are no excep-
tions either. Complex socio-economic processes of the 7th millennium cal. BC, which took place in the Upper
Volga region before the expansion of pottery production and later in the Early and Middle Neolithic, were
reflected in a wide variety of types of hunting weapons. The site Zamostje 2, located in the floodplain of the
Dubna River, has a clear stratigraphy of Late Mesolithic and Neolithic layers; the wet deposition conditions
of archaeological layers ensured a very good preservation of a large bone assemblage. Projectile points — 574
pieces in total — can be divided into three main categories: spearheads, arrowheads and harpoons. Besides,
we also distinguish groups of barbed points and slotted tools. In this paper, we present in detail the variability
of hunting equipment made of bone, as well as the principal types of points and their variants, we identify
common and cultural-chronological traits as well as some characteristic features of production and use. This
is the first complete summary and analysis of all currently available projectile points collected at this site.

1 Introduction

Projectile points reflect the results of adaptation of an ancient population to palaeo-ecological condi-
tions in a socio-cultural ambience. In traditional societies with a stable economy, established types re-
main unchanged for centuries and become important cultural and historical features. In epochs of global
changes - climatic, economic, or technical - cultural uniformity disappears. The first half of the Atlantic
period in the vast expanses of Eastern Europe is characterised by a number of important events: the ap-
pearance of the first farmers and herders in the south, significant changes in the organisation of fishing
activities in the forest zone (Lozovski/Lozovskaya 2016), and finally the emergence of ceramics and
the widespread occurrence of pottery production. Complex cultural processes associated with possible
migrations and a promotion of new technologies and ideas (MAZURKEVICH et al. 2013) are reflected by
such an important part of the inventory as projectile points and thrusting weapons.

The lake settlement Zamostje 2, inhabited by different groups of hunter-gatherer-fishers for over two
and a half millennia, with a few interruptions, is a good basis to observe dynamics of changes in equipment



for hunting and fishing and other activities. The place was attractive due to an abundance and balanced
variety of food resources; the wetland ecological complex and the forest biotope were equally exploited
(Lozovski et al. 2013). The economic system as a whole did not undergo significant changes from the
Late Mesolithic to the Middle Neolithic (Lozovski 2003). The mechanism of the appearance of pottery
under such conditions is still not fully understood.

In any case materials from the settlement - distinguished from many wetland sites by a sufficiently
clear stratification of cultural layers — reflect overall and consistent changes in the material culture of
the Upper Volga basin. Projectile points are represented in all cultural layers of Zamostje 2: two Late
Mesolithic layers (Late Mesolithic Lower layer: LM LL, c. 7000-6600 cal. BC and Late Mesolithic Upper
layer: LM UL, 6400-6000 cal. BC), a Final Mesolithic layer (FM, c. 5950-5750 cal. BC), an Upper Volga
culture layer of the Early Neolithic (EN, c. 5700-5400 cal. BC) and a Lyalovo culture layer (a variant of
pit-comb ceramics) of the Middle Neolithic (MN, c. 4800-3900 cal. BC) (LozovskI et al. 2013). The lat-
ter, also without agriculture, is synchronous to the Mesolithic Ertebelle culture (c. 5300-3950 cal. BC) in
the periodisation of Northern Europe.

2 A morphological-typological analysis of projectile points in the
Upper Volga region

Investigations of lake settlements in the forest zone of the Russian Plain with favourable conditions for
the preservation of artefacts made of organic materials have revealed numerous bone projectile points
of the Mesolithic and Neolithic periods. The Upper Volga (Volga-Oka interfluve) region is distinguished
by a number of local features. The first attempt to systematise these materials was made by Vladimir
Lozovski in the beginning of the 1990s (Lozovsk1 1993). On the basis of 450 artefacts from 22 sites he
proposed a classification into 23 types, exhaustively reflecting the development of projectile weapons
during the Mesolithic and Early (Upper Volga culture), Middle (Lyalovo culture) and Late (Volosovo
culture) Neolithic. Points were divided into three main categories: arrowheads, spearheads with barbs,
and harpoon heads. Almost half (205) of the examined artefacts came from the first excavations at Za-
mostje 2 (in the years 1989-1990).

Further more detailed analyses aimed to separate groups of points from the site, in particular items
with grooves and inserts (Lozovskaya 2001), barbed points (Lozovskaya/Lozovski 2013), or separate
Mesolithic (Lozovski 2008) and early Neolithic (Lozovski/Lozovskaya 2010) find complexes from
the 1989-1991 excavations. Moreover, some of the published points from Zamostje 2 became part of a
generalising typological scheme of Mesolithic bone projectile points in the forest zone of Eastern Europe
by Mikhail Zhilin (ZH1LIN 2001), but in this study the total number of analysed projectile points for the
whole Volga-Oka region, including Zamostje 2, is only 347 items (ZHILIN 2001, 225-239).

As projectile points represent the category of bone and antler artefacts most susceptible to cultural
(typological) and technological variability, it is important to consider these changes in a chronological
sequence within a particular area, with the complete data set currently available.

3  The corpus of finds

The inventory of osseous materials from Zamostje 2 currently includes 574 projectile points (excavations
of 1989-1991, 1995-2000, and 2010-2013). Flint arrowheads are also present, but in a much smaller
number (slightly over 100 pieces), and there are several wooden arrowheads, too (Lozovskaya 2011, 19
fig. 2,2-5.13).



Table 1. Main types of arrowheads, spearheads and harpoon heads from Zamostje 2. LM LL - Late Mesolithic Lower layer; LM
UL - Late Mesolithic Upper layer; FM - Final Mesolithic layer; EN - Early Neolithic layer; MN - Middle Neolithic layer; Indet.
- Indeterminate (mixed and damaged underwater layers).

LM LM M EN MN Indet. )

LL UL
Spearheads / leister points
Spearheads complete 2 2
fragments 2 26 7 6 4 45
Leister points with barbs and hole 3 2 2 7
with barbs 4 29 3 3 5 44
with hole 5 13 3 3 4 28
13 71 15 14 13 126
Barbed points
Barbed points with 1-2 barbs 7 16 5 6 5 3 42
Barbed points with 3 and more isolated barbs 3 3 2 2 1 4 15
Uni-lateral small-barbed points 1 2 4 15 4 26
Barbed fragments and irregular points 2 15 6 15 8 6 52
13 36 17 38 14 17 135
Harpoons
Harpoon heads 3 2 5
Composite tools
Javelin head with flint inserts 1 1
Spearhead with slots for inserts 1 1
Slotted arrowheads 9 1 1 1 12
1 10 1 1 1 14
Sharp barbs from slotted arrowheads 1 9 3 1 14
Arrowheads
Needle-shaped arrowheads, decorated (with fragments) 11 2 13
Needle-shaped arrowheads, >15 cm 1 8 1 2 14
Needle-shaped arrowheads, 10-15 cm 3 7 3 6 2 5 26
Needle-shaped arrowheads, <10 cm 3 10 10 1 26
Needle-shaped fragments 2 21 11 19 2 3 58
Needle-shaped arrowheads, type MN 14 1 15
Needle-shaped points with biconical heads, type LM 4 3 1 8
Blunt arrowheads 1 9 8 1 1 20
Leaf-shaped arrowheads 12 1 6 4 23
Figurative points (with shaped base with 2-3 thickenings) 31 31
Biconical arrowheads, type MN 18 1 19
Individually shaped arrowheads 3 2 1 3 2 11
Other biconical types 2 7 4 3 16
10 85 33 82 46 24 280
P 38 211 69 136 64 56 574




The most numerous series of
bone points (Table 1) belongs to
the Late Mesolithic Upper layer
(LM UL) and the Early Neo-
lithic layer (EN): 211 and 136
items, respectively, which gen-
erally correlate with formation

conditions and the overall rich-
ness of archaeological horizons.
No spatial patterning has been
detected in the distribution of
these artefacts. One arrowhead
was found stuck in a tree (possi-
bly a fragment of a totem pole?),
where it was broken during
point removal (Fig. 1).

Elk limb bones and ant-
lers were the main raw mate-

Fig. 1. Zamostje 2. Wooden artefact with fragment of projectile point, Late Mesolithic
Upper layer.

rial sources for the produc-
tion of points in all layers.
Bones of medium- and small-sized animals, e.g. badger, were also used, but in most cases these bones
are indeterminable.

The preservation of bone surfaces is — due to the deposition in water-logged sediments — exception-
ally good and enables an analysis of multiple technological traces and use-wear marks.

In general, the find complex is characterised by a rather high fragmentation rate of items, due to their
intensive use. A high proportion of completely broken projectile points, including massive spearheads,
indicates high pressure applied (i. e. hitting big game) and, indirectly, that butchering processes were
carried out in the settlement area. Almost all items, including complete ones, show typical evidence of
damage inflicted during projectile function, such as scarring (microchips), small-sized facets at point
and barb ends, etc. There are also artefacts with traces of re-fitting and re-shaping, and some unfinished
tools (blanks).

There are no traces of fire on the artefacts, except for a few small fragments retrieved during sieving;
these are not included in the calculation and analysis.

Finally, the age of the artefacts was determined on the basis of complex dating of the archaeological
horizons in which they were found.

3.1 Spearheads

Partly following the established tradition for analyses of Zamostje 2 materials, we divided all projec-
tile points into three major categories: spearheads/leister points (?), arrowheads, and harpoons. But ad-
ditionally we split barbed points and composite tools with a flint blade into separate typological groups
(Table 1; Fig. 2).

The spearhead category is morphologically most homogenous (Figs. 3-4). These are massive items
of up to 29 cm length with a semi-circular or convex-concave cross-section — on average 28 x 14 mm -,
made from splintered bones of elk limbs, mainly metapodia. The main characteristics of spearheads
include a large symmetrical pointed end, carefully polished on all sides, a middle section with parallel
straight edges, and a worked base.



These tools were made fol- 100

lowing a chain of standard
operations, starting from the
longitudinal splitting of bones
and aligning the edges of the
blank by means of a regular
rough retouch, and then care-
fully scraping the surface to
form the required shape, and fi-
nally, if necessary, cutting barbs
and making holes (using differ-
ent methods). A re-shaping of
broken or damaged items was

also carried out with the help of

ﬂaking on edges and modelling Fig. 2. Zamostje 2. Main categories of projectile points from Mesolithic and Neolithic

layers. LM LL - Late Mesolithic Lower layer; LM UL - Late Mesolithic Upper layer;

FM - Final Mesolithic; EN - Early Neolithic; MN - Middle Neolithic; Indet. — Inde-
terminate.

Il spear/leister
] harpoon

I barbed points
Il arrowhead
Il slotted points

LMLL LMUL FM EN MN  Indet.

by scraping. Secondary process-
ing traces are often less regular
and less clearly distinguished on
the surface.

Analysis of the diversity of tools and their representation in the cultural layers is difficult because of
a high percentage of fragmented artefacts. Among the twelve intact or almost intact tools (Fig. 5a) we
found two pieces with a simple shape (Figs. 3,20; 4,1), as well as five items with barbs (Fig. 3,15-16.18-
19), two items with holes in the area of the base, and three with both barbs and holes (Figs. 3,17; 4,2-3).
The first two belong to the LM LL: one is a special specimen of 241 x 24 x 12 mm from an elk metacarpal,
curved in profile, its base worked by retouch, the end rounded (Figs. 3,20; 4,1). Formally these items
should be attributed to spears, as well as pieces with barbs only. At the same time, items with holes for
attachment to the shaft are usually regarded as leister points. However, for most implements it is difficult
to accurately determine their type, since the average length of fragments is 9-10 cm, hence the necessary
information is usually absent.

Pointed fragments with barbs and without barbs in general do not differ much from each other. They
possess a symmetrical, quite massive pointed tip, a sharpening angle within 35-45°, and a semi-circular,
triangular or rhombic cross-section at the end. The surface is generally smooth and shiny due to care-
ful working and use. At the very end of the tip we can often observe damage from penetrating opera-
tions: flat spalls, half-erased chipped facets, and transverse and oblique fractures (Figs. 3,2-4.6.11-12;
4,5-6.10-11).

Regardless of the sizes of tip fragments, which range from 2-14 cm, most of them (n = 25) possess
barbs. The distance between the barbed zone and the pointed end is 3-12 cm. The barbs are large, rather
massive, beak-shaped, or sub-triangular (Figs. 3,3-8; 4,10.18-19). On tip fragments, they are intact more
often, although damaged examples also occur. Barbs on the medial fragments are for the most part com-
pletely destroyed (Fig. 4,13-14). Two types of damage are the most typical: in the first, a barb is broken
along its base, and the direction of removal negatives indicates movement in reverse to the penetrating
direction, suggesting that these damages were inflicted at the time of pulling the point out (Fig. 4,7-
8.11). The second type includes ruptures of the support, starting from the base of the barb (Figs. 3,2.4.8;
4,4.6.9). Often there are only specific facets in place of barbs as well as scratches and cuts left over from
shaping the barbs, indicating their former existence. Because there are numerous examples of locations
of barb remains on the edges of fractures, it can be concluded that the barbs were the cause of the more
intensive fragmentation of these points.



Although there are 51 artefacts with barbs in total, we have only fragmentary data about the number
and arrangement of the barbs on the spearheads (Fig. 5b). Three items deserve special attention. The only
item with three barbs - rather closely placed ones, 2.5-3 cm apart — was assigned to the LM UL; this, in-
cidentally, is also the only example of projectile point remontage. Two complete points of a similar shape
but different size — with barbs arranged asymmetrically on both sides of the tip — are from the same layer
(Fig. 3,15.18). A similar specimen, but perhaps with the remains of a third barb next to the fracture, was
found among surface material. Other intact tools show one or two uni-lateral barbs. Pointed and medial
fragments often provide information about one barb, more rarely about two; the distance between barbs
is from 3.5-7 cm.

Transverse incisions on the barbs or on their adjacent edges sometimes create an impression of or-
namentation; this technique is observed on artefacts from the LM UL (n = 7), FM (n = 2) and EN layers
(n = 3; Figs. 3,4-5.7.10; 4,9-11.16.18-19). Several tools (n = 7) have surface decoration in the shape of
fine parallel or crossed scratches; it can also be located in the zone of the tip and barbs (Figs. 3,5; 4,12).

Base shapes are quite diverse and depend largely on the bone-blank. Most of them show a subtle
symmetric narrowing and traces of rough scraping and shaving. The transverse end often has a slightly
concave contour that corresponds to the natural surface of the bone epiphysis (Fig. 4,3.23.25-26). The
concave bottom side almost always features a spongy mass. The edges of the base sometimes retain traces
of knapping and retouching (Fig. 4,1). In profile, the base hardly stands out. Spearheads made from elk
ulnae are distinguished by their pointed bases with a spongy structure (Figs. 3,14; 4,20).

More than half of all excavated fragments of bases have a perforation in form of a hole (25 with holes;
18 without). If we add complete items and medial fragments, data on 35 holes are available (Fig. 5¢). It
seems obvious that the presence of holes does not depend on the shape of the bone blank. They may
be located in the centre (Figs. 3,22-23.25; 4,20.25-26), or shifted to any edge (Figs. 3,17.24; 4,2-4.9).
A fragment with a hole in the side projection — decorated with incisions - is probably also related to
a spearhead (Fig. 3,21). Holes were made, depending on the form of the blank, by bifacial perforation
(n = 18; Figs. 3,13.21.24; 4,2-4.9.20.25), or by other means (n = 17; impacts, scraping, cutting; Figs. 3,23;
4,26), traces of which are often difficult to see. The latter are frequently confined to the beginning of the
natural bone groove (Fig. 3,13.22.25).

Holes are located at different distances from the base end: those of the largest group are up to 3 cm
distant (n = 20), others 3-6 cm (n = 9), or more than 8 cm (n = 5). The latter have been encountered only
in the LM UL and the FM layer. In objects from the LM LL and the EN layer, the distance from base to
hole does not exceed 3.5 cm. This means that different fixation systems were employed. One interesting
base fragment has three holes, two of which (at the centre and at the side, 8.5 cm from the end) are bi-
perforated, the third, only 1.5 cm from the end, was scraped from the inner side (Fig. 3,13). However, it
should be emphasised that a pronounced smoothing of hole edges, which might be related to the tying
line, has not been observed.

Two other fragments stand out. One of them is broken near the lower barb; in place of the hole it has
a ledge along its perimeter 5 cm from the end. This element is practically unknown in the other Zamostje
2 materials. The second medial fragment is broken through two barbs oriented in different directions;
technological traces below one barb probably indicate its function as a ‘reverse’ barb for tying the line
(Fig. 4,13). Both fragments are from the LM UL.

It is impossible to establish a clear correlation between barbs and holes. Apart from the three com-
plete (or almost complete) spearheads, there are three medial fragments (Fig. 4,4.9) with remains of both
a hole and a barb (FM and EN layers). For the other fragmented items, which do not have one of these
elements (a barb or a hole), their absence, however, is not obvious. On the other hand, if pointed or me-
dial fragments with barbs can undoubtedly be attributed to the category of spearheads, the attribution
of base fragments without holes sometimes raises questions, as theoretically they might also belong to
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Fig. 4. Zamostje 2. Spearheads. Late Mesolithic Lower layer: 1.5-8.20.25-26; Late Mesolithic Upper layer: 2-3.10-13.17-19.21-
24; Final Mesolithic layer: 14-16. Early Neolithic layer: 4.9.



other types of large tools made
of metapodia or ulnae of elk,
such as tools bevelled at 45°, but
until now no intact tools with a
hole have been found.

However, the very presence
of the ‘barbs and hole’ feature
on massive points is crucial
in determining not only pos-
sible ways of fastening them to
a shaft, but also of the scope
of use in general. It is believed
that these elements indicate
pursuit of game in water. In
this case, two main options are
considered: ‘harpooning’ of big
fish (sporadically documented
in Zamostje 2, according to a
study on ichthyological remains
by Valentin Radu and Nathalie
Desse-Berset [RADU/DESSE-
BERSET 2013]), or elk hunting,
as it is known that in summer
elks spend a lot of time in the
water to escape the heat and
insects. There are many eth-
nographic parallels: tradition-
al hunting methods of many
northern peoples (Nenets, Ya-
kut, Eskimo, etc.) include spear-
ing of elks in the water through-
out summer, in the season of
gnats and midges. Although this
option seems preferable, there
is no indication these recent
northern peoples used weapons
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Fig. 5. Zamostje 2. Spearheads and leister points: a - combination of elements on
intact items; b - representation of barbs on intact and fragmented items; ¢ — represen-
tation of holes on intact and fragmented items. LM LL - Late Mesolithic Lower layer;
LM UL - Late Mesolithic Upper layer; FM - Final Mesolithic; Indet. - Indeterminate.

with a detachable point. On the other hand, Kanozero petroglyphs dating from the 4th to 2nd millennia
BC show scenes of boat hunting, featuring an elk and a hunter connected with a line (KoLpakov/SHUM-
KIN 2012, 322). Scenes of hunting elk on the frozen snow using a spear and a bow (?) are represented
among Zalavruga images (groups IV and XXII; SAvVATEYEV 1970; http://rockartbridge.com). Hunting
with spears and javelins in the autumn/winter period was typical for Siberian peoples prior to the spread

of firearms.

Considering that the basic shapes, weight and proportions of spearheads with barbs and without
barbs, bases with holes and without them in Zamostje 2 do not differ, it may be assumed that this cat-
egory of projectile points was entirely intended for elk hunting, with adaptation to seasonal specifics and
catching methods. The faunal data do not contradict this assumption; the hunting period around the site
lasted all summer, autumn, and winter (CHAIX 2009).



Chronological features of spearheads are manifested only in details. Thus, in the LM LL two complete
simple spearheads are present, but separate fragments of bases with holes and parts of tips with barbs are
more numerous. All holes are located in the centre of the base, at a distance of up to 3.5 cm from the end.
The LM UL shows examples (10 of 17) of decorated barbs, adjacent edges, or surfaces made by incisions
or hatching. There are two complete points, single items with bi-lateral barbs, as well as tools with a ledge
and a ‘reverse’ barb. The location of the holes is least regulated here in comparison with other layers. In
the FM transition layer, as well as in the underlying layer, holes on points are positioned 2-8 cm from
their ends; items without barbs are represented by small tip fragments (n = 4). A fragment with a hole at
the lateral projection has also been found in this layer. In EN layer objects, all holes are located at the end
of the base, and nearly all of them were made by bifacial perforating. In the MN layer this type of weapon
is not present anymore.

3.2 Barbed points

Barbed arrowheads or other types of projectile points — we cannot say for sure whether such are present
due to the lack of completely preserved weapons - include all artefacts with a piercing tip and barbs / a
barb at the edge, with the exception of massive spearheads, harpoons and composite points with a ‘pin’
(along needle-shaped barb).

Barbed points are present in all cultural layers of the site. Altogether there are 135 intact points and
their fragments, including 13 items from LM LL, 36 from LM UL, 17 from FM, 38 from EN, and 14
from MN layers; the remaining 17 items are from disturbed layers (Table 1) (Figs. 6-7). The series is
characterised by a significant variety of shapes, small dimensions, and a medium degree of fragmenta-
tion. Whereas only 9.5 % of spearheads are intact or nearly intact, the figure for barbed points is 40 %.
Complete items less than 12 cm long dominate (60 %), and only in the LM LL the average size amounts
to 14-16 cm. Few barbed points are over 20 cm in length (207, 225, 235, and 238 mm; for details see
Lozovskaya/Lozovskr 2013).

Despite a high variability of shapes, we will try to identify the main common features for each of the
cultural layers. The LM LL is characterised by needle-shaped forms with two or three large, delicately
carved beak-like barbs (Fig. 6,32-33.41C), or bent down, long straight ‘pins’ (three items), placed in
the medial part of the point or near the base (Fig. 6,30-31.41A/B). These types are not present in the
other layers. In addition, the base of the complete point with a pin is marked with superficial incisions
around the perimeter, and the point with three beak-shaped barbs reveals remains of deep grooves and
remains of glue with binding traces. Other points from the LM LL, also needle-like but shortened in
proportions, have one or two sub-triangular barbs near the tip (Fig. 6,35-36.39), which brings them
closer to some samples from the LM UL. There are also some artefacts with a number of unusual,
slightly profiled barbs (Fig. 6,38), which we regard as individual specimens. All points are made of big
elk bones.

In the LM UL, large three-barbed points are rare, but distinctive; all three items have a short coni-
cal base (tang), highlighted by a ledge (typical only for this layer; Fig. 6,20-22); one point has remains
of bindings made of birch bark (Fig. 6,20.1D). The barbs are asymmetrically triangular (Fig. 6,1A/B);
the lower ones are slightly larger. They differ from the previous ones due to the lack of fine details and
a pronounced sharp edge. Single-barb points (n = 10) with shortened dimensions prevail in this layer;
the shapes of blanks and barbs are different (Fig. 6,11.15.18-19.24-27.1A). There are also tiny flattened
points (n = 10) with one to three barbs, made of small tubular bones; one is cut from an elk’s rib (Fig.
6,13-14.28-29). This type is unknown in the lower layer and appears here first. Points of individual
forms include a multi-barbed single-row needle-shaped artefact, with ten barbs separated by notches;

the wide side near the barbs is decorated with transverse incisions (Fig. 6,16-17). A second short
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Fig. 6. Zamostje 2. Barbed points. Late Mesolithic Lower layer: 30-39.41; Late Mesolithic Upper layer: 1A-B,D.11-29; Final
Mesolithic layer: 1C.2-10.40.



redeposited layers: 7.11-19.

Fig. 7. Zamostje 2. Barbed points. Early Neolithic layer: 20-42; Middle Neolithic layer: 1-6.8-10;

12



massive point with two low-profiled barbs asymmetrically placed on both sides is also covered at the edges
with regular transverse incisions (Fig. 6,12). In general, the strong fragmentation of artefacts should be
noted; most fractures may be associated with their utilisation.

The FM layers are characterised by a heterogeneous series of barbed points. Single-row small-barbed
points (n = 3) with a drop-shaped or lenticular cross-section - typical for the Upper Volga culture - are
represented by two nearly identical objects (Fig. 6,5-6); one of them is complete, it is 14.6 cm long.
The barbs were shaped by asymmetrical triangular cuts 0.5-1 mm deep (the Early Neolithic technique
of barb shaping), their spacing varies from 1.5 to 3 mm, and their shape changes from triangular to
trapezoid-like. The intact row (8 cm) includes 33 barbs. The tang is symmetrical, and sharpened.

The most impressive find is a kind of harpoon (?) made of a badger’s ulna (Fig. 6,3). This is a uni-
lateral point with widely spaced barbs and a natural asymmetrical tang; natural projections might have
been used for the loose attachment to the shaft. Three small trapezoidal barbs are carved with deep cuts.
The form of this tool is unique for Zamostje 2 and the Volga-Oka region. Small needle-shaped points
with one or two barbs (n = 4) are very similar to specimens from the LM UL (Fig. 6,8-10). The others
are fragmented.

The EN layer of the Upper Volga culture has yielded the most homogeneous assemblage of barbed
projectile points. More than 15 of 38 whole and fragmented objects can be attributed to the same type
(Fig. 7,22-24.25-34). These are uni-lateral, small-barbed points with a sub-triangular (18-24 cm long
items) or flat (8-9 cm long items) cross-section. They are characterised by the standard method of barb
carving (on objects of various sizes), i. e. by means of deep asymmetrically triangular cuts along the
sharpened (in the cross-section) edge, which sometimes is additionally flattened by shallow longitudi-
nal cuts (Fig. 7,20). The result was a continuous row of small barbs, the number of which ranged from
10 to 45.

A point with three adjacent barbs at the end of the unilateral ‘wing’ (Fig. 7,25) as well as larger items
with a drop-shaped cross-section, a longitudinal groove and incisions along the edge of trapezoidal barbs
(Fig. 7,21.35) were also made using this technique. A similar technique was used for cutting large, closely
spaced barbs with a convex upper contour and flat sides, made on a blank with a rhombic cross-section
(Fig. 7,37). Points with sparsely spaced barbs are rare, among them there is one item with two barbs and
a uni-laterally flattened tang (Fig. 7,42) as well as one shortened needle-shaped object with double barbs
near the tip (Fig. 7,40). Points with one barb are absent. A uni-laterally flattening of the base (tang) on
some massive artefacts is not inconsistent with the possibility of their attachment to the shaft at a sharp
angle, but we do not have a sufficient basis for a reconstruction of composite multi-point weaponry (for
example, fishing spears/leisters).

The bone toolkit of the Lyalovo culture (Middle Neolithic) is rather poorly known, due to bad pres-
ervation of organic materials in the upper part of the sequence. There are miniature uni-lateral points
with numerous barbs of different shapes, made of tubular bird bones with a curved cross-section or of
thin bone blanks (Fig. 7,2-5). A series of points with one barb each, made of different blanks, was found,
three of which are about 7 cm long (Fig. 7,8-10). Barbs are separated from the main part of the tool by
a shallow notch and are directed sideways and downwards; their upper part, like the tip of the point,
is curved. In two cases tangs are wide and flat, the third tang has been reshaped. Two unusual points
are made of laurel leaf-shaped blanks (Fig. 7,1). In general, all barbed points from the Lyalovo layer are
rather carelessly worked and retain substantial areas of bone surface unaffected by any processing; the
barbs were made with the help of a limited number of operations. The Early Neolithic technique has
completely disappeared.

Occasional finds from the bottom of the river and from the mixed layers there (results of the regula-
tion of the Dubna River in the 1920s, carried out with a ‘Floating Power Shovel’) revealed a number of
items the cultural and chronological attribution of which is difficult. In particular there are two points
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(10 cm and 15 cm, resp.) with three and four isolated barbs and a flattened and asymmetrically broad-
ened tang, one with a small step (Fig. 7,17-18); a needle-shaped uni-laterally barbed tool (17.5 cm) with
eight barbs, oval in cross-section, and a short sharpened tang (Fig. 7,16). All these objects have atypi-
cal tang forms in terms of the complexes considered here. A miniature barbed point, 5.6 cm long, with
three broken barbs and a flat spade-shaped tang is a unique artefact (Fig. 7,7). Three points with a row
of closely spaced small barbs each could be on the contrary attributed to the Early Neolithic, despite
their atypical appearance (Fig. 7,11.14-15), and a needle-shaped one with one or two barbs to the Late
Mesolithic (Fig. 7,12-13).

Thus, the assemblage of barbed objects from Zamostje 2 reveals a considerable variety of forms and
sizes, which can be explained by a narrow specialisation in points and the existence of a large number of
composite tools and attachment modes. The underlying purpose of barbed points is not univocal.

In most cases the tang is symmetrical: it is either conical (n = 11) or evenly narrowed and/or flattened
(n = 29), or flat on flat supports (n = 11). Less frequent are asymmetrically flattened tangs, which are
typically either plano-convex (n = 3) or triangular (n = 6) in cross-section. There is only one instance (EN
layer) of a flattened tang being positioned at right angles to the plane of the barbs and tip; we assume it
could have been attached to the shaft at some angle. As for the line attachment in the case of detachable
points, we can consider the natural relief of the bone (coronoid process of beaver’s ulna) for the tool from
the FM layer; in other cases we can talk about a usually firm fixation of points.

Despite the heterogeneity of assemblages within each layer, it is possible to track some changes over
time in design and number of barbs, as well as size and shape of supports. In the LM layers, points with
one to three isolated barbs dominate. However, in the EN layer points with a continuous row of small
sharp barbs (their number varies from 10-15 to 45) become typical. In this context, they can be con-
sidered as the diagnostic type for the Upper Volga culture. Later layers lack this kind of artefacts. In the
Middle Neolithic, points with one barb at the tip re-appear, as well as tiny items with three to five denti-
cles. It is also important to accentuate that almost all points from Zamostje 2 have just one row of barbs.

Generally, ornamentation is uncommon. The single item with a complex geometric pattern is a frag-
ment of a big point from the EN layer (Fig. 7,38); in other cases several artefacts possess additional
engravings in form of transverse incisions on either their wide faces (n = 3) or edges and barbs (n = 7).

3.3 Harpoons

This type of distance weapon is not typical for the Mesolithic and Early Neolithic at Zamostje 2. We
have classified five items into this category: three were found in the MN layer, the other two come from
redeposited layers.

The former are massive uni-lateral harpoon heads of shortened proportions with large curved barbs
(n = 3). The only intact object (10.3 cm long) provides the general idea of this type (Fig. 8,23). It was
carved of a big bone, its cross-section is sub-rectangular, and the only undamaged barb is located in
the middle of the lateral edge. The barb is massive and bent downwards at a right angle; its lateral edges
are slightly concave, the end is sharpened. The surface around the barb is covered with numerous deep
transverse and oblique grooves/incisions, separating smoothed projections. They look like attempts to
eliminate remains of other — broken - barbs: originally there seem to have been three or four of them.
The tang is flattened from both faces; adjacent to the ‘row’ of barbs there are two pointed projections
separated by a deep notch, which indicates the option of a loose attachment. The second object lacks the
tip, all its barbs are ‘cut oft’, the last one — near the tang - is broken off (Fig. 8,19B), and the tang with
remains of spongy tissue is evenly narrowed. In the broadest part of the artefact — beneath the ‘barbs’ —
there is a big projection (reversed barb), separated from the ‘row of barbs’ by a semi-hole. The tang of the
third artefact is broken oft (Fig. 8,19A).
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Fig. 8. Zamostje 2. Slotted arrowheads: 1-18.20.24; dart point: 25; slotted spearhead: 26; harpoon heads: 19.21-23. Late Me-
solithic Upper layer: 1-4.9-13.15-18.20.24-25; Final Mesolithic layer: 7-8.14; Early Neolithic layer: 5; Middle Neolithic layer:
6.19.23; redeposited layers: 21-22.
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All three artefacts, on the one hand, differ significantly from all of the above-described barbed points;
on the other hand, they are very similar to each other in their rough workmanship, compared to other
items from the MN layer. Particularly surprising is the fact that the massive harpoon heads are heavily
worn with nearly all their barbs broken and the corresponding surfaces levelled. It is evident that despite
this, the tools continued to be used and were discarded only after destruction of their corpus.

The other two harpoon heads are very similar and differ only in size (14 cm, and 22.5 cm, respectively;
Fig. 8,21-22). These are uni-laterally barbed points with big beak-shaped barbs (two and four) and an
asymmetrical broad tang with a steep hollow and a step. The bigger tool has deep incisions on the surface
of the narrowed part, made to secure the hafting attachment. The workmanship in both cases has been
very careful. Similar tools are present among surface finds from Zamostje 3, as well as in other collections
from the Volga-Oka region. At Sakhtysh II similar objects were assigned to the Lyalovo culture (GAD-
ZIATSKAYA 1966), but it seems more likely that they date to the Late Neolithic.

34 Slotted projectile points

The presence of composite flint blades or at least of grooves deliberately cut for flint inserts seems a suf-
ficient basis for an allocation of this group of points into a separate category, as the technology of their
production and operating characteristics were significantly different. Slotted tools were not widespread
at Zamostje 2, which is consistent with general trends in the development of projectile weapons in the
first half of the Atlantic period (ZHILIN 2001, 265). Moreover, they apparently had a specific function in
the spiritual or social sphere and can be interpreted as prestigious or cult objects. This is supported by a
large amount of ornamented tools in this category.

Of 40 currently known tools with slots and inserts, 14 items can be described as projectile points
including a complete point with two grooves and preserved inserts (Fig. 8,25; Lozovskaya 2001); one
re-shaped spearhead with a barb and remains of a groove with glue (Fig. 8,26); and twelve mainly frag-
mented arrowheads (one of them is intact with two slots and flint inserts).

The most interesting series consists of miniature arrowheads of lenticular or rhombic cross-section,
with a uni-lateral slot for flint inserts, with a width of up to 2 mm and a depth of 2-4 mm; resin residues
are preserved in all slots. The opposite edge ends with a long, thin and sharp pin (Fig. 8,1-3.10-11). The
tangs of all arrowheads are broken in the zone of barb attachment. The edge of the barb bears transverse
incisions which make it appear wavy (Fig. 8,11). Surfaces of two arrowheads including pins are decorated
with continuous or intermittent zigzags; the third one has only incisions at the edge. These pins are so
typical that 14 items found separately (seven of them also with zigzag or incisions) were attributed to
the same type of tools (Fig. 8,7.14-16); pin length ranges from 22 mm to 50 mm. Furthermore, there are
three fragments of arrowheads with ornaments (zigzag, sloping ladder, and lines with knots) and a frag-
ment of a tang (zigzag), which are similar in proportions, groove shape, and the presence of incisions or
ornament (Fig. 8,4.9.13.17). All these tools belong to the LM UL.

Another interesting specimen was found in the LM UL: it is a piece of a tip with a short slot and a
symmetrically located bone imitation of a flint insert (Fig. 8,18).

Three small fragments without ornament and one with a preserved flint insert date to the Final Meso-
lithic, Early and Middle Neolithic (Fig. 8,5-6.8). Their slots are much closer to the tip of the point than
in the Late Mesolithic artefacts.

Finally, the last arrowhead, 8 cm long, with two flint blades (Fig. 8,20.24) was found during under-
water investigations near the Late Mesolithic fish-screen (LozovskI et al. 2013, fig. 21). A very similar
object is known from materials of cultural layer IV at the site Ivanovo 7 (ZHILIN 2014, 180).

The item (Fig. 8,25) made of elk antler (24.8 x 1.8 x 1.4 cm) possesses two flint blades of equal length
(12.6 cm), both slots are 4 mm wide and 6 mm deep. The base of the grooves is flat, 1-1.5 mm wide,
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which indicates the use of a burin in the final manufacturing stage, preceded by the application of a
sharp cutting edge (indicated by a cluster of thin scratches below the grooves). Based on the four inserts
preserved in situ and the imprints in resin from the separated ones, we can say that each blade was com-
posed of five flint sections, which had been placed with their ventral sides up, the proximal ends down;
they protruded from the groove by 2-4 mm. Interestingly, the thickness of the sections was less than the
groove width. Thus, the inserts were ‘buried’ in the resin; a part of resin also went beyond the slot, cre-
ating a nearly continuous strip of 1.5 mm; the cutting edge is 3-4 mm high. Use-wear analysis of the flint
blade revealed diagnostic traces of its shock-penetrating function (Lozovskaya 2001).

3.5 Arrowheads

Bone arrowheads - tallying as many as 280 complete items and diagnostic fragments (Figs. 9; 11) - con-
stitute more or less well-established types, as well as some random and transitional shapes (Table 1; Fig.
10). They were produced of antlers and large elk bones, as well as bones of smaller animals.

The LM LL is poor in arrowheads (n = 10 items). Typologically they are quite homogeneous, although
not very expressive (Fig. 9,1-5). All intact items but one are similar in their needle-like shape, and difter
just in minor details. These are arrowheads of medium length (10-17 cm) with a shank of 6-8 mm in
diameter. Two very small pieces (7-8 cm long) have narrowed ends; one of them possesses a faceted tip
(Fig. 9,4), another reveals uni-laterally flattened ends and lateral incisions on the tang (Fig. 9,2). Another
one is made from a flat blank, but its tang is also smoothly cut. With slight variations, these forms exist in
all layers of the site. A tiny item with a blunt end is considered a separate arrowhead type (Fig. 9,6); from
later similar tools it differs by its small size, shape of head, and a figured tang.

The LM UL produced the largest series of arrowheads (n = 85) and the largest variability of forms.
Long needle-like points (over 20 cm) differ in the shape of the tip. An intact arrowhead (28 cm) with a
straight shaft (9 mm in diameter) has an asymmetrical triangular tip (Fig. 9,38). A single artefact features
lowered wings at the triangular end (Fig. 9,42). We can note the appearance of persistent forms of the
flattened triangular diamond-shaped tip, which is also observed on the short needle-like items and frag-
ments (n = 9; Fig. 9,40-41.52). A broken but re-shaped arrowhead has its tip sharpened to the cone; the
tang bears remains of resin (Fig. 9,50). The longest item with a broken tip has a full-length ‘snakes’ deco-
ration, i.e. short segments of double zigzag lines separated by bands of transverse incisions (Fig. 9,39).
An ornament featuring a simple zigzag or dot rows is present on two medium-length (15 cm) points
(Fig. 9,45-46). All these objects represent shafts (in the sense of middle sections of arrowheads) with a
standard diameter of 6-7 mm. Hence, a series of small fragments of the same size with such ornamental
elements as ‘ladder, ‘lines with eyelashes, and zigzag can also be attributed to this type of long needle-
shaped arrowheads (Fig. 9,19-22).

However, intact ornamented arrowheads are missing in other layers. All the above mentioned points
possess a symmetrically narrowed short tang. One short needle-shaped item has a pentagonal cross-section
and incisions along the edges for better fastening (Fig. 9,7). Three tools preserve in their medial parts re-
mains of technical grooves and unworked edges; the faceted tip is a single carefully finished element. In to-
tal, intact needle-like arrowheads include 16 items over 12 cm long, and ten items less than 10 cm in length.
At least 16 small fragments of tangs were also found, the largest one, made of elk antler, is 10 cm long with
a tapered pointed end. Among others, slightly narrowed or symmetrically flattened shapes dominate; three
tangs are pointed in profile, with an asymmetrically concave cut in one instance. However, some of them
could belong to needle-like barbed points. Many broken items show traces of re-shaping and re-use.

A small series of blunt arrowheads (n = 9) is also present; these are traditionally associated with the
hunting of fur-bearing animals and birds. Four of them are standardly shaped with a transverse enlarge-
ment and a gradually narrowed tang (Fig. 9,32-34). In two other cases, the impact end is shaped as a broad
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Fig. 9. Zamostje 2. Arrowheads. Late Mesolithic Lower layer: 1-6; Late Mesolithic Upper layer: 7.19-22.24-28.30-47.49-52;
Final Mesolithic layer: 8-18.23.29.48.53-56.
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Fig. 10. Zamostje 2. Representation of the major types of arrowheads from Mesolithic and Neolithic layers. LM LL - Late Meso-
lithic Lower layer; LM UL - Late Mesolithic Upper layer; FM - Final Mesolithic; EN - Early Neolithic; MN - Middle Neolitic;
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short cone (Fig. 9,28); both are made of elk antler. The first one is 6-8 cm in length, the second one
4.5 cm. Besides, three items with a blunt end were made from flattened blanks (Fig. 9,31.35-36). Two
arrowheads represent a peculiar type with a short knob on the end of the blunt cone (Fig. 9,27.37).
Both items, made of elk antler, are complete, suggesting their non-utilitarian purpose. Four points —
one of them very small (5.5 cm) - have a carefully worked biconical head of sub-triangular cross-sec-
tion; the long tang is slightly widened in the middle and pointed at the end (Fig. 9,24-26). Their style
of manufacturing differs from Early Neolithic items of similar construction. Finally, the last group of
arrowheads (n = 12) includes small items, mostly willow leaf-shaped, made of flat blanks (whole or
split bones), of different processing stages (Fig. 9,30). Their length is c. 6 cm (but for three of 8-10 cm),
the tip section is lenticular, diamond-shaped, or triangular. One has a laterally pointed tang.

The FM layer includes - as usual — some transitional forms, often deposited close to the adjacent lay-
ers. This goes for example for two small needle-like points with a pronounced diamond-shaped tip that
resemble some artefacts from the LM UL (Fig. 9,48.53). In contrast, another tool is of an original type
with a lateral wing on the natural edge of the blank, which is covered on both sides with a series of short
oblique incisions (Fig. 9,16). Another ornamented needle-shaped arrowhead has a thin asymmetric tip,
with both sides engraved with a simple and double zigzag line as well as slight incisions on the edge; in the
medial part it is slightly flattened (Fig. 9,29.56). The third point of this simple needle-like shaped type has
a shank of circular cross-section (Fig. 9,55). All three objects are longer than 15 cm; another one is 12 cm
with pointed and flattened ends. Shortened items are absent.

Tang fragments (4-5 cm long) cannot be easily linked to the needle-shaped arrowheads type, because
in all intact specimens the tangs are evenly narrowed along the perimeter. Fragments, in contrast, have a
variety of shapes: from elongated sharpened cones or smoothly flattened ends to bevelled or diagonally cut
asymmetrical terminations; one massive tang is cylindrical with a rounded end.

19



Two needle-like arrowheads featuring a biconical head with a rim and an accentuated tang resemble
tiny points of the underlying LM UL, but have a much more elongated outline (11 cm; Fig. 9,14-15),
closer to figurative Early Neolithic items.

Blunt arrowheads (n = 7) are diverse, featuring a transverse, rounded or tapered massive head (Fig.
9,9-10.12-13). One head has a circular groove, which is typical for Neolithic points (Fig. 9,9). All these
products are distinguished by smoothly pointed tangs. Three items are made of elk antler (Fig. 9,10). One
irregular artefact with a wide and flat base and a bulbous head is very similar to objects of this group
(Fig. 9,11).

Furthermore, we can observe the following atypical items: a willow leaf-shaped flattened point 10 cm
long; another one with a large flat triangular tip (Fig. 9,54); an elongated rhombic-shaped arrowhead
with a flat section (Fig. 9,18). One simple biconical item was also found, it displays remains of the rim in
the widest part and hatch-like zigzag lines around the perimeter (Fig. 9,23); it has an oval cross-section
and is 5 cm long. It is markedly different from biconical objects from the overlying layers.

The Early Neolithic at Zamostje 2 and around the Volga-Oka region is associated with a massive
spread of figurative arrowheads (Fig. 11,44-58). Their main characteristics are three (sometimes two)
thickenings: the middle and biggest thickening is marked by a circular groove or a ledge, which is often
crossed by a short deep longitudinal scratch (Fig. 11,50.55). The tangs are always highlighted (lower
thickening) and often faceted. The cross-section is usually slightly flattened, sometimes convex-concave
according to the curve of the bone, sometimes almost flat. The tip at the end of the upper thickening is
narrow, flat, sometimes diamond-shaped, and sometimes sharpened. Despite the obvious existence of a
manufacturing standard for this type of arrowheads and the existence of almost identical items, in gen-
eral the series is not uniform and varies in size (8-16 cm), proportions, and contours of bends. In total,
this type includes 21 artefacts, apart from unfinished or partially re-shaped items.

Among artefacts close to this type of arrowheads, we can also name points with a small smooth thick-
ening, a needle-thin tip and pronounced tang, and a circular cross-section; the length of intact items is
about 9 cm (n = 5; Fig. 11,37-38). There are also points (n = 5) with a large spindle-shaped head, circular
groove, and similar tang; one object also has a needle-thin tip (Fig. 11,39-41).

Individual shapes include a small point with a feather-shaped head and a stepped tang (Fig. 11,35).

Needle-shaped arrowheads in the Upper Volga culture layer are represented by a series (n = 10) of
intact artefacts, 9-12 cm long, including one preform with remains of a technological slot, a point with a
triangular faceted flat tip, one with a bevelled tang and needle-sharp tip, etc. Small needle-like artefacts
(n = 4), 7-8 cm long, have pointed ends (Fig. 11,31-33). The longest objects include one almost intact
point, 16 cm long (Fig. 11,42), and a slightly curved shaft, 15.5 cm long. Large needle-like arrowheads,
similar to those found in the Mesolithic layers, are absent. Shaft and tip fragments of needle-shaped (?)
arrowheads with a diameter of 4.5-8 mm indicate the possible existence of thin as well as large pieces.
Among tang fragments, there are both thin tapered shapes and massive specimens including one with a
rounded end and imprints in the glue.

Finally, simple willow leaf-shaped arrowheads are represented by six items (Fig. 11,34); two of these
are made of animal ribs; there is also a non-standard flattened point with a very long triangular tip.

Arrowheads from the Middle Neolithic Lyalovo settlement highlight a quite abrupt change of cer-
tain types and of the fastening system in general, which manifested itself in two main tang types: a flat
spatula-shaped one and a small sharpened one.

Shortened and short needle-shaped points of the Early Neolithic period, usually with a slightly nar-
rowed tang, were replaced by massive straight items up to 20 cm long, with a rounded cross-section,
gradually narrowing at the tip (n = 10; Fig. 11,12-17). Short and flat spatula-like tangs, limited by ledges
on two sides (sometimes on four sides), were often decorated with geometric ornaments (mesh) or ‘prop-
erty signs, e.g., isolated crosses (Fig. 11,12.24).
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Fig. 11. Zamostje 2. Arrowheads. Early Neolithic layer: 31-58; Middle Neolithic layer: 1-30.
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The wide flat tang can be observed on four short wide points with a flattened cross-section (Fig. 11,9-
11); two larger ones possess a sub-triangular faceted tip. An unusual massive bullet-like point displays a
similar spatula-tang shape (Fig. 11,8). Two simple needle-like arrowheads look odd in this context: the
first one is of medium length and the second one is short and bi-pointed, like items in the lower layer
(Fig. 11,18-19). One long tang has been re-shaped.

Among the figurative arrowheads two types are most popular. The first is biconical with sharp ends, a
faceted surface and a belt in the widened part (n = 9; Fig. 11,2-7); dimensions range from 8-12 cm. The
second type, a spindle-shaped point with an accentuated small conical tip (n = 9), has a tang worked as a
small thin shaft or a pointed tip (Fig. 11,25-30). Here dimensions are between 5 and 7 cm.

The only blunt arrowhead is cylinder-shaped with a laterally pointed tang (Fig. 11,1). Finally, we
found one large flat arrowhead with a long willow leaf-shaped tip and a short tang, 15 cm long.

Thus, the typological diversity of available arrowheads is very large, but they do not always reflect tra-
ditional forms. Even concerning such typical Mesolithic and Neolithic shapes as needle-shaped points,
each period’s type is characterised by countless variations in size, proportions, and forms of tip and tang.
We believe it is not reasonable to allocate these variations into separate types, as they — with a few excep-
tions (see long points with an ornament or a triangular tip from the LM UL, although these are yet again
different, or items with a flat scapula-like tang from the MN layer) - lack clear cultural and chronological
contexts. Some types of figurative and biconical arrowheads, in contrast, have a pronounced relationship
to a certain time period, which does not exclude a large number of transitional forms smudging the big
picture. In this case, it is important to note that despite both singularity and similarity, it is difficult to
identify the actual development of any form, so we note only their appearance, existence (non-recurrent,
or extended in time) and disappearance. This is most clearly manifested by tang shapes in the Early
and Middle Neolithic. All these peculiarities are observed despite an apparent continuity in economic
activities, and are visible in most tool types, including spearheads. In other words, we can speak about a
long-term presence of certain constant components (a certain population?), or a constant execution of
the same economic tasks that caused, on the one hand, the long-lasting existence of needle-like points;
on the other hand, the introduction of apparently new shapes and ideas in arrow production.

4 The typological and chronological structure of projectile points
at Zamostje 2

A detailed study of the whole complex of projectile (and thrusting) points made of elk bone and antler
during the Late Mesolithic, Early and Middle Neolithic at Zamostje 2 allows us to specify the main typo-
logical forms and identify some trends.

Thus, in the first half of the 7th millennium cal. BC (LM LL), hunting equipment consisted mainly of
spears and possibly leisters. Among the barbed points, long needle-shaped items with thin pins and tools
with isolated large beak-shaped relief-cut barbs are the most characteristic. In the second half of the 7th
millennium cal. BC (LM UL) we observe the popularity of long needle-shaped arrowheads with differ-
ently formed tips (triangle, diamond, wings), often decorated with ornaments in form of zigzag, ladder
or net patterns. Medium and short needle-shaped specimens often have individual features. Point tangs
are usually slightly narrowed and symmetrical. A small series of needle-like forms with a biconical head
appears for the first time. Blunt arrowheads with a massive conical head are an important part of the
hunting equipment. Richly ornamented slotted arrowheads with a long pin directed downwards are a
distinguishing feature. A new point type with three barbs and a tapered tang with a ledge appears among
the barbed points. Massive spearheads and leister (harpoon) points for elk hunting remain essential. This
category includes objects with bi-lateral barbs; some points are decorated with incisions and engraving.
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The transition to the Early Neolithic period (FM layer, c. 5950-5750 cal. BC) is marked by a number
of individual point forms: a needle-shaped arrowhead with one wing, a barbed point made of a badger
bone (in both cases, specific natural blanks), a flat artefact with a big triangular tip, a needle-shaped item
with a bevelled tip and ornamentation. Short needle-like forms are absent. Arrowhead forms with a blunt
or massive tip are diverse. Massive spearheads include items with a barb and a hole.

During the period of the Upper Volga culture (c. 5700-5400 cal. BC) new technologies appear. Firstly,
innovative manufacturing methods of barbs appear, i. e. the standardisation and wide-spread occurrence
of multi-barbed points of two main types: small flat ones and large ones with a triangular cross-section.
Secondly, new methods of arrowhead attachment emerge; this is indirectly confirmed by the existence of
different types of figurative arrowheads with the same type of tang: broad and faceted. Figurative points
with three thickenings become the dominant type of arrowheads. Needle-shaped items continue to exist,
but mostly in shortened proportions. Massive spearheads remain unchanged.

The advent of the Middle Neolithic Lyalovo culture (c. 4800-3900 cal. BC) led - as it seems - to an
abrupt change in traditions of tang shaping and in point types as a whole. The period is dominated by
large needle-shaped arrowheads with a flat short spatula-like tang as well as biconical faceted items and
spindle-shaped items with a flat conical tip, both types displaying a thin pointed tang. Harpoons come
into existence: short, massive, with large curved barbs and projections for the attachment of the fishing
line. Spearheads are not present. However, it cannot be excluded that a part of the finds from mixed lay-
ers and underwater squares might be related to this period.

5 Conclusion and discussion

The Zamostje 2 material shows an unusually large typological variety of projectile points, which reflects
relevant cultural processes and a yet unknown development of hunting techniques, tools and structures.
It should be noted that synchronous sites of the Volga-Oka region, in particular Mesolithic settlements
(including Nushpoly 11 as well as Okaemovo 4, 5 and 18a in the same archaeological micro-region),
demonstrate a similar picture, and the majority of types identified by M. Zhilin at these sites is repre-
sented only by 1-2 items each (ZHILIN 2001, 225-239).

This picture changed with the coming of the Neolithic (i. e., the appearance of pottery), when some
types of barbed points and figurative arrowheads - typically needle-shaped and biconical ones in the
MN - acquired new features of serial and mass production (KrRaiNOV/ KHOTINSKY 1977). The Zamostje
2 material helps to clarify their chronology. These two major trends find undeniable confirmation in
hunting weapon complexes, but they are not apparent in terms of analysing other aspects of the material
culture and bone industry.

Compared to other geographically more distant settlements (Ivanovo sites, Ozerki 5), the typological
uniqueness of Zamostje 2 is confirmed. In particular, many forms of needle-like composite arrowheads
with grooves from Zamostje 2 are not present at the more distant sites (ZHILIN 2001, 57). On the other
hand, the variability of subtypes, for example needle-shaped or blunt points, is much higher at Zamostje 2.
Many points possess unique shapes.

A few general remarks can be made about the series profile: Firstly, the number of ornamented tools
is very small, except for certain specific types of arrowheads, primarily slotted tools. Wear and fragmen-
tation rates, on the contrary, are very high; these patterns are consistent with the role of Zamostje 2 as a
base camp. Secondly, we found no reliable evidences of widespread use of multi-pronged spears/leisters
for fishing. Tangs have mainly a symmetrical shape relative to the longitudinal axis and a rounded or flat-
tened cross-section; bevelled tangs are very rare. Thirdly, a reconstruction of projectile point attachments
is still a theoretical issue, because we do not possess any shafts of arrows with hafting remains.
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Finally, the exact purpose and application of all types of arrowheads and even of whole object cat-
egories (spearheads and barbed points) remains undetermined, due to the obvious lack of the evidence
base. Realistic imitative experiments (elk, beaver and bird hunting, fish harpooning, rituals and military
conflicts) are too complicated to carry out, while biomolecular analysis is still not able to resolve such
problems.
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