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Early Mesolithic bone projectile points of the 
Urals

Svetlana Savchenko

Abstract
During excavations of peat bog and cave sites various Early Mesolithic projectile points of the Urals were 
obtained. Nowadays these artefacts include bone arrowheads and harpoons. Stone projectile points of this 
period have not been found yet. Early Mesolithic bone arrowheads were found at the site Syun II in the 
southeastern Urals, the bottom layers of the Beregovaya I and II sites in the Gorbunovo peat bog, and in 
Lobvinskaya cave in the middle Trans-Urals as well as in Shaitanskaya cave in the northern Trans-Urals. 55 
Early Mesolithic arrowheads are known. They comprise three typological groups – needle-shaped, narrow 
flat, and one-winged projectile points. Massive needle-shaped arrowheads obviously emerge first. 
Needle-shaped arrowheads with one long slot and short ones without slots are dated to the early to middle 
Preboreal period. In the second half of this period narrow flat symmetric and asymmetric arrowheads with 
and without slots were used together with needle-shaped ones. Asymmetric slotted arrowheads are a specific 
Urals type not known in other areas. One-winged arrowheads with a barb or without it also emerge at that 
time.
Harpoons were also used during the Early Mesolithic in the Urals. Uni-lateral harpoons with a widened 
base with a notch were found in the bottom find level of the Beregovaya II site. The technological scheme 
of the manufacture of bone arrowheads was already established during the Early Mesolithic in the Urals. It 
could be traced here also during the Middle and Late Mesolithic and the Early Neolithic. Many types of Early 
Mesolithic arrowheads in the Urals are similar even in detail to Mesolithic arrowheads from Eastern Europe. 
This is evident not only in the shape of arrowheads, but also in the technology of their manufacture. It indi-
cates population contacts across the Urals and Eastern Europe since the Early Mesolithic. At the same time 
specific types of artefacts such as narrow flat asymmetric arrowheads indicate different traditions among 
population of these territories, too. Comparable differences are observed between several regions of Eastern 
Europe, indicating that several groups comprising a cultural unity existed in this territory – including the 
Urals – during the Mesolithic. 

1 Introduction

Several decades ago there were no Early Mesolithic sites known in the middle Trans-Urals. Recent ex-
cavations of stratified Mesolithic sites and cave sanctuaries (Chairkin/Zhilin 2005; Zhilin et al. 2012; 
2014) showed that bone – together with stone – was one of the major raw materials for the production 
of various artefacts including projectile points. The role of the bone industry was especially important 
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in areas where good flint was 
scarce, as in the middle Trans-
Urals. Unfortunately, due to 
soil conditions only lithic arte-
facts are preserved at the ma-
jority of Stone Age sites in the 
Urals, which are situated on 
dry river banks and lake shores. 
Finds of bone artefacts are 
mainly connected with caves 
and peat bogs, and more rarely 
with alluvial deposits. Despite 
the small number of such sites 
these finds indicate that bone 
and antler tools were likely 
widespread in the Urals once. 
The typological diversity of 
bone artefacts is much greater 
than that of stone tools.

When people colonised 
new territories, they could 
not always find suit-able stone 
raw material.This often led to 
changes in the shape of stone 

tools and the technology of their manufacture, which had to be adapted to new raw materials. In contrast 
to stone, bone as a raw material was abundant in hunters’ societies, always had similar physical characte-
ristics, did not depend upon the morphology of the territory and did not demand serious changes in the 
technology of treatment and in the morphology of artefacts.

Scarce finds of bone projectile points are known from the Urals already from the Late Palaeolithic. The 
rock shelter Bezymyannyi on the river Pyzhma in the middle Urals preserved a fragment of a dagger or a 
spearhead made from a large long bone. The find level was 14C-dated on mammalian bones: 19,240±265 
uncal. BP (21,872–20,597 cal. BC [SOAN-2212, see Table 1]; Petrin 1992, 84; Serikov 2000, 48). A mas-
sive projectile, a spearhead with two slots found at the Talitskyi site, was dated to 18,700±200 uncal. BP  
(21,132–20,178 cal. BC [GIN-1907]; Gvozdover 1952). Evidently spears and javelins with large heads 
were used as hunting weapons. No other projectile points of that period have been found yet in the Urals.

During the Final Palaeolithic/Early Mesolithic bone arrowheads became the main group of projec-
tile points in the Urals. Early Mesolithic sites there yielded specimens dated to the end of the Younger 
Dryas and the Preboreal period, about 10,200–9000 uncal. BP (9600–8400 cal. BC; Khotinskiĭ 1977; 
Zaretskaya et al. 2012; 2014). Only a few of them were actually excavated, but they include sites with 
bone projectile points used during these periods. All arrowheads known up to now are made of bone, 

Fig. 1. Early Mesolithic sites of the 
Urals. 1 – Syun’ II; 2 – Shigir peat bog; 
3 – Gorbunovo peat bog (Beregovaya 
I and II); 4 – Lobvinskaya cave; 5 – 
Shaitanskaya cave.
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some with flint inserts, but intact stone arrowheads have not been found yet. Bone arrowheads played the 
main role in furnishing projectiles in the Mesolithic of the forest zone of the Urals as in the Mesolithic 
of the forest zone of Eastern Europe (Zhilin 2001), which distinguishes these territories from Western 
and Central Europe.

2 Palaeoecological situation

Pollen and faunal data indicate the existence of mosaic landscapes at that time. Preboreal period pollen 
spectra compared with those of the previous Younger Dryas show a dominance of forest plants pollen. 
Pollen spectra of the first part of the Preboreal period reflect a vegetation of sparse larch forests with an 
admixture of birch and spruce. The grass pollen complex is substantial and various. Due to the climatic 
conditions the prevailing vegetation was a forest tundra. The climate became warmer in the second half of 
the Preboreal period, the number of birch pollen increased, and pine pollen appeared (Khotinskiĭ 1977;  
Panova et al. 2008; Zaretskaya et al. 2014).

Elk bones dominate the faunal remains at Early Mesolithic sites; bones of beaver, reindeer, Siberian 
red deer, brown bear, wolf, fox, arctic fox, Don hare, squirrel, pine marten, and sable are also common. 
Bones of waterfowl as well as forest and meadow birds are numerous. The composition of bird bones 
again indicates mosaic landscapes with large open areas (Nekrasov 1995, 128–129). Concerning fish, 
bones of pike, crucian carp, perch, roach, and cyprinids were found at Beregovaya II (Zhilin et al. 2014). 
All these data indicate an initial period of forest zone formation in the Urals at that time with a large 
share of open areas. The fauna then included all main forest species, but some elements of the late Pleis-
tocene complex of open landscapes were still present then – woolly rhinoceros, reindeer, saiga, polar fox, 
Don hare –, which later disappeared (Kosintsev 1995).

3 Description of the material

Early Mesolithic bone arrowheads were found during excavations at Syun’ II in the southern Cis-Urals 
area and at the bottom find level (V) of the peat bog parts of the Beregovaya I and II sites in Gorbunovo 
peat bog, in Lobvinskaya cave in the middle Trans-Urals, and in Shaitanskaya cave in the northern Trans-
Urals (Fig. 1). Nowadays 56 Early Mesolithic bone arrowheads are known from the Urals. They belong to 
three typological groups – needle-shaped, narrow flat, and one-winged ones.

Needle-shaped arrowheads used for hunting various mammals and probably also birds and fish emerged  
first. Composite stabbing-cutting arrowheads with inserted flint microblades caused deep broad wounds, 
which led to a huge loss of blood and made killing a weakened animal easy. Stabbing needle-shaped ar-
rowheads without slots deeply pierced the prey, going through skin and flat bones, sometimes through its 
whole body. A fragment of an elk skull from the Mesolithic find level III of site Sakhtysh 14 in the Volga-
Oka interfluve with a diagnostic lesion caused by a needle-shaped arrowhead with a round cross-section 
(Zhilin 2004, 40) indicates their use for hunting large mammals.

3.1 Arrowheads of the Younger Dryas/early Preboreal period 

The earliest arrowhead found in the Urals comes from the site Syun’ II in the southern Cis-Urals (see  
Fig. 1,1), dated by pollen data to the Younger Dryas (Matyushin 1976, 133). It is a massive needle 
shaped one with a round cross-section and two long slots with some preserved microblade inserts.  
The point’s tip is conical, its lower part is not preserved (Fig. 2,2). A fragment of an arrowhead with 
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one slot was found in the Early Mesolithic (V) find level of site Beregovaya II in 2017. It was found 
near the mineral lake shore, and clay and sand from the lake bottom were discovered in the slot. This 
means that it was deposited on the lake bottom before sedimentation of peaty gyttja started in this area 
about 9610±40 BP (9011–8845 cal. BC). This indicates a dating of this arrowhead to the early phase of 
the bottom find level about 9850±40 to 9800±40 BP (9400–9200 cal. BC). This arrowhead represents a 
transitional form, from flattened needle-shaped arrowheads to narrow flat asymmetric ones. Its ratio 
of thickness to width is characteristic for flattened needle-shaped arrowheads, but its point is asym-
metric. This find makes it possible to suppose that the specific Urals type of arrowheads – narrow flat 
asymmetric ones – emerged already during the first half of the Preboreal period, and not only in the 
second half, as considered earlier.

Arrowheads from Shaitanskaya cave in the northern Trans-Urals (see Fig. 1,5) are dated to the 
first half of the Preboreal period. These are massive composite needle-shaped ones with round cross-
sections, or flattened ones with oval cross-sections with one long slot, a conical point and base. The 
ratio of thickness to width of these flattened arrowheads is 1:1.2–1:1.4. 

Only the upper part is preserved of an arrowhead with a round cross-section of 7 mm in diameter. 
This point is conical, a slot with a trapezoidal cross-section 2 mm wide and 4 mm deep starts at a dis-
tance of 10 mm from the tip of the point. Residues of dark glue are visible on the slot walls. The tip of 
the point is smashed and chipped, the opposite end is split as a result of hitting a hard surface, likely 
the cave wall (Fig. 2,3). A massive flattened arrowhead, 220 mm long, 8 mm wide and 6 mm thick, 
with a slot running from the tip almost to the end of the base, is preserved intact. The slot is 1.5 mm 
wide and 5 mm deep; it has a V-shaped cross-section (Fig. 2,6). Small fragments of the middle part 
and a tip of two other flattened needle-shaped arrowheads were found. The U-shaped slot of the last 
one starts at the tip of the point, which was reshaped by longitudinal whittling, evidently after break-
age. The point displays no smashing and chipping, but traces of piercing the ground are visible under 
a microscope (Fig. 2,1). Furthermore, a short massive arrowhead with a round cross-section without 
slots was found. The maximal diameter of the stem is 7 mm. The point is conical, the base is shaped 
wedge-like and 25 mm long (Fig. 2,4). The tip of the point is smashed and chipped as a result of hitting 
hard material (Chairkin/Zhilin 2005, 265–269).

3.2 Arrowheads of the middle Preboreal period

A needle-shaped arrowhead with one long slot and a conical base (Fig. 2,7) from the Shigir (see Fig. 1,2) 
collection of stray finds is dated to the middle of the Preboreal period. The artefact represents a transi- 
tional form between massive needle-shaped arrowheads with round cross-sections to flattened ones. 
It has a round cross-section in its lower part and an oval one in its upper part. The tip of the point is 
smashed as a result of hitting some hard material. A long slot with a trapezoidal cross-section 2 mm wide 
and 4 mm deep runs along one side of the artefact. It ends in the middle of the conical base of medium 
length. This arrowhead was AMS-dated to 9470±45 uncal. BP (9119–8628 cal. BC [OxA-22282], see  
Table 1; Savchenko et al. 2015, 270).

A short massive needle-shaped arrowhead without slots and with a flattened widened tip and a pyra-
midal base with a quadrangular cross-section from the bottom find level (V) of the peat bog part of the 
Beregovaya I site in the Gorbunovo peat bog in the middle Trans-Urals is dated to the middle or the 
beginning of the second half of the Preboreal period. Two dates – 9590±70 uncal. BP (9224–8774 cal. BC 
[GIN-14776]) and 9320±60 BP uncal. BP (8743–8349 cal. BC [GIN-14774]) – were obtained for this find 
level on charcoal and unworked wood.
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Fig. 2. Needle-shaped bone projectile points from the end of the Younger Dryas, and/or the first half of the Preboreal period: 
1.3–4.6 – Shaitanskaya cave; 2 – Syun’ II; 5 – Beregovaya I, find level V; 7 – Shigir peat bog.
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3.3 Arrowheads of the second half of the Preboreal period

During the second half of the Preboreal period types of arrowheads become more various. Besides 
needle-shaped narrow flat symmetric arrowheads and asymmetric ones, one-winged arrowheads 
emerge. Artefacts from this period were obtained from excavations of a sanctuary in Lobvinskaya cave 
in the middle Trans-Urals (see Fig. 1,4).

Cave sanctuaries where shooting arrows into the cave from the outside took place emerged during 
the Early Mesolithic in the Urals. This rite survived till the late Iron Age. Several such sites are known 
in the Urals. The cave sanctuary in the rock wall Kamen Dyrovatyi is the largest one known. The cave 
is situated in a vertical rock wall at a height of 20 m from the rock bottom, and one can get there only 
with the help of special equipment. The cave was excavated in the 1930s by N. A. Prokoshev from 
the State Hermitage. Over 7000 arrowheads made from bone, stone, bronze, and iron were found in 
the cave. In the 1980s–1990s several thousand arrowheads more were discovered at the foot of the 
rock (Prokoshev 1935, 183–185; Serikov 2000, 93–96). The collection includes large amounts of 
arrowheads, among them slotted ones which can be attributed to the Mesolithic due to their typology. 
The tips of most arrowheads are smashed as a result of hitting cave walls or a rock. Probably shooting 
took place from the opposite low river bank, or from the water.

Lobvinskaya cave belongs to the same type of Urals cave sanctuaries. Compared with Kamen Dy-
rovatyi this cave is easy to access. Artefacts from different periods – ceramic sherds, metal ornaments, 
and a large number of arrowheads – were found there. Traceological analysis showed that arrowheads 
were broken as a result of hitting hard material, evidently the walls of the cave (Chairkin/Zhilin 
2005, 260). Similar traces were observed on arrowheads from Shaitanskaya cave described above. Lob-
vinskaya cave was used by ancient hunters for short stops, but traces on arrowheads indicate that some 
rituals, part of which was shooting with bow and arrows into the cave, took place there, too (Chairkin/ 
Zhilin 2005, 269). Pollen data relate the Mesolithic find level of Lobvinskaya cave to the second 
half of the Preboreal or the early Boreal period, which is confirmed by a 14C-date on split elk bones 
of 9265±255 uncal. BP (9255–7826 cal. BC [IERZh-92]; Chairkin/Zhilin 2005, 259). 62 fragments 
from 47 arrowheads were found in the Mesolithic find level of the cave.

There are 14 fragments of long massive needle-shaped slotted arrowheads. Two of them have round 
cross-sections. The first one is a fragment of the upper part of an arrowhead with a triangular cross-
section of the tip of the point, which is smashed and cracked from the blow; the slot begins at 25 mm 
from the tip of the point (Fig. 3,1). A fragment of the lower part with a conical base is preserved from 
the second point. Its slot ends at a distance of about 60 mm from the beginning of the base (Fig. 3,2). 
Twelve fragments belong to flattened arrowheads with one long slot (Fig. 3,3–7). Their tips were not 
found. Four of them have short flattened conical bases (Fig. 3,3–4.6); one has a short wedge-like base 
with a rectangular cross-section (Fig. 3,5). Slots end at a distance of 30–70 mm from the base.

Besides needle-shaped arrowheads, symmetric and asymmetric narrow flat ones were also found in 
Lobvinskaya cave. The first type is represented by two fragments of slotted artefacts with lens-like cross-
sections and with slots at both sides (Fig. 3,8–9), and a fragment of an arrowhead without slots with an 
amorphous sub-oval cross-section.

Fragments of narrow flat asymmetric slotted arrowheads with one straight blunt side and the opposite 
one the slotted cutting edge, convex near the tip (Fig. 3,10–14), are most numerous (≥ 26 arrowheads). 
They are asymmetric only in the upper part and symmetric in the lower one (Fig. 3,11). The cross-
section is lens-like, rarely oval; single items have rhombic cross-sections (Fig. 3,14). The ratio of thick-
ness to width is from 1:1.5 to 1:2. A long slot runs either directly from the tip of the point or starts at a 
small distance from the tip, it ends at the stem at a distance about 20–70 mm from the base. The cross-
section of slots is mostly U-shaped, rarely V-shaped. Bases are short, mostly wedge-like (Fig. 3,12–14),  
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Fig. 3. Bone projectile points from the end of the second half of the Preboreal period: 1–7 – needle-shaped arrowheads; 8–9 – 
narrow flat symmetric arrowheads; 10–14 – narrow flat asymmetric arrowheads (Lobvinskaya cave, Mesolithic find level).
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but some have flattened conical bases (Fig. 3,10). Narrow flat asymmetric arrowheads with one long slot 
are a specific local type of arrowheads, they are not found outside the Urals.

Some needle-shaped and narrow flat arrowheads are ornamented on both the dorsal and ventral faces 
with longitudinal straight engraved lines – single, double, or triple (Fig. 3,5). Red paint (ochre?) is clearly 
visible in these lines under the microscope (Chairkin/Zhilin 2005, 260).

Four one-winged arrowheads without slots were found in the same find level of Lobvinskaya cave. 
One arrowhead without a barb at the end of the wing has a blade of medium length, slightly less than 
half the whole length of the artefact, and a pronounced stem between the blade and the base. The end of 
the blade terminates into a well-pronounced step. Its blade has a lens-like cross-section, the stem with an 
oval cross-section is flattened, and the short base is conically flattened (Fig. 4,2). 

Three fragments come from arrowheads with a barb at the end of the wing. The first one has a nar-
row blade with a drop-like cross-section, the low wing terminates into a short barb. The long flattened 
stem with oval cross-section is broken at the transition into the base (Fig. 4,3). A small fragment of the 
middle part, where the blade turns into the stem, is preserved of the second arrowhead. The barb at 
the end of the blade is broken, but it is evident that it went from the stem at an acute angle (Fig. 4,1). 
A flattened stem with an oval cross-section and a conical base is preserved in the case of the third ar-
rowhead. The blade is broken off at the base of the barb, which is clearly visible (Fig. 4,4) (Chairkin/
Zhilin 2005, 261).

3.4 Harpoons of the Preboreal period

Besides arrowheads massive uni-laterally barbed projectile points designed for hafting in shafts about 
20 mm and more in diameter emerged during the Preboreal period. Four such artefacts were found in 
find level V of the peat bog area of the Beregovaya II site in Gorbunovo peat bog in the middle Trans-
Urals (Fig. 1,3). The pollen spectrum from find level V of this site corresponds to the Preboreal period. 
A series of twelve 14C-dates is divided into two groups. Earlier dates obtained from bone and wooden 
artefacts found closer to the shore fall into the interval 10,060±80 BP to 9800±40 BP (9400–9200 cal. 
BC). Later dates obtained from samples found rather far from the shore, mainly wooden stakes driven 
into the lake bottom, fall into the interval 9230±60 BP to 8980±90 BP (8600–8200 cal. BC; Zaretskaya 
et al. 2012). This indicates two episodes of occupation at the site during the Early Mesolithic.
On the basis of their function the barbed projectile points can be divided into two categories. One of 
four barbed projectile points is a fragment of the upper part of a uni-lateral projectile with dense beak-
shaped barbs (Fig. 4,7). Its base is broken off, and it could be a fragment of either a harpoon, or a leister 
or javelin head.

Three artefacts are fragments of harpoons (Fig. 4,5–6.8). All are uni-lateral ones with a base widened 
at the side with barbs, supplied with a transversal notch. The blade directly changes into the base, there 
is no stem between the blade and the base. The first one is rather short, it once had two barbs. Only the 
base of the first barb remains. The second, large elongated beak-shaped barb is close to the first one. A 
broad notch was transversally sawn at the widened side of the artefact’s base (Fig. 4,8). The second item 
is a fragment of the lower part of a harpoon with an M-shaped notch at its base. The fragment preserves 
the base of the last barb (Fig. 4,5). The third harpoon had three barbs. The upper one was low-triangular, 
the two others were high and beak-shaped. A narrow transverse notch was sawn into the upper part of 
the widened side of the base (Fig. 4,6).
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Fig. 4. Bone projectile points: 1–4 – one-winged arrowheads (Lobvinskaya cave, Mesolithic find level, from the end of the  
second half of the Preboreal period); 5–8 – barbed points (Beregovaya II, find level V, Preboreal period).
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3.5 Functional diversification of barbed points

The first group includes leisters and fishing spearheads as well as projectile points of javelins for inland 
hunting. The second group includes harpoons used for hunting in the waterscape. Both categories of 
projectile points are suited for keeping in the body of hit prey. The main difference between them is 
in the shaping of the base which defines their functional purpose. With the base broken off, it is very 
hard to divide artefacts into the typological categories of harpoons and leister points (fishing spears) 
or heads of javelins.

Bases of leister points, fishing spearheads, and javelin heads are designed for a permanent hafting 
in shafts. Harpoons, in contrast, have a flexible connection with the shaft with the help of a line. Their 
bases were supplied with notches, dents, perforations, etc. for this purpose. One end of the line was 
attached to the harpoon, the other one to the shaft. The harpoon base was inserted into a hollow at the 
end of the shaft, or connected with the shaft via a foreshaft. When hitting the target, the harpoon deta-
ched from the shaft, and the line made it possible to recover the prey which tried to dive into the water.

 Harpoons in the Urals were used most probably for hunting beavers, the bones of which occupy 
second place in quantity after those of elk, though we can’t exclude hunting otter and big fish with har-
poons, too. Fish bones and scales from Early Mesolithic find levels were met in small numbers only, and 
belong to rather small specimens (pike – minimum of nine individuals, 30, 45 and 50 cm long; crucian 
– three individuals, 15 and 45 cm long; perch – 29 individuals, 12, 15 and 20 cm long; roach – six indivi-
duals, 12 cm long). Massive harpoons were not needed for catching them. An intact bone fishing hook 
of 3.7 cm length was found in the bottom find level at Beregovaya II. It was suitable for catching such fish  
(Savchenko 2013, 218; 220). 

A beaver skull with the first barb of a bone harpoon stuck in it was found in the Neolithic find 
level of the site Sakhtysh I in the Volga-Oka interfluve (Zhilin 2004, 44), which is direct evidence for 
hunting beavers with a harpoon. 

4 Technology of manufacture

The technology of the manufacture of arrowheads was reconstructed with the help of traceological ana-
lysis. It is worth noting that all modes of bone treatment – percussion retouch, scraping, whittling, grin-
ding, sawing, grooving, engraving, and polishing have been known in the Urals since the Late Palaeo-
lithic (Serikov 2000, 44–46; Volkov et al. 2007). But because of the lack of stratified and well-dated 
Final Palaeolithic sites the question of the origin of the Mesolithic manufacturing technologies in the 
Trans-Urals and their comparison with objects from preceding late Palaeolithic sites remains open.

Long bones of ungulates, first of all elk and reindeer, were used as raw material for the production of 
arrowheads. They were longitudinally cut at a depth of 1/2 to 2/3 of their wall thickness, and then split 
along the grooves into long splinters with the help of a wedge. Remains of such grooves are partly pre-
served on some artefacts. Harpoons were made from blanks obtained from the most massive part of the 
diaphysis with its longitudinal ridge.

Scraping and whittling were the main modes of the crude treatment of preforms; crude grinding 
was more rarely used. Crude scraping, usually longitudinal, was most often used first, but traces of scra-
ping in various directions before longitudinal whittling were observed on the surface of one harpoon  
(Fig. 4,6). Scraping removed redundant bone mass effectively and quickly. Longitudinal whittling and 
crude grinding were the next modes of treatment. Whittling was used for shaping preforms as well as the 
final smoothing of the artefact surface. The use of crude grinding for shaping bone artefacts is a specific 
feature of the bone industry of the Urals.
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Only scraping was used for the crude treatment of artefacts from Lobvinskaya cave, whittling was 
used there only for final treatment. After whittling, one one-winged arrowhead (Fig. 4,2) was treated by 
crude grinding on a coarse-grained slab, afterwards by fine transverse grinding, and finally by polishing 
(Chairkin/Zhilin 2005, 261). Experiments showed that unretouched flakes and blades with suitable 
sharp edges could be used as scrapers and whittling knives (Savchenko 2010).

Details were refined after the general shape of an artefact had been produced. Slots for inserts were 
cut into composite items. A flat surface about 2–3 mm wide was created by longitudinal whittling along 
the side. Our experiment showed that most probably the axis of the slot was engraved first by moving 
the sharp angle of a broken blade forward, and afterwards the slot was deepened to 1–1.5 mm by sawing 
with a fragment of an unretouched blade. This operation straightened any unevenness of the slot after 
the initial engraving. Then the slot was grooved with a burin to the necessary depth (Savchenko 2010). 
Cross-sections of grooves have different shapes depending on the shape of the working edge of the burin 
used for grooving. Fragments of unretouched bladelets were used as burins, a fracture angle served as a 
cutting edge, as indicated by use-wear analysis of burins from the Mesolithic find level of the Koksha-
rovsko-Yuryinskaya II site in the middle Trans-Urals (Zhilin et al. 2012, 76). This was also confirmed 
during the experimental production of a slotted bone arrowhead (Savchenko 2010). If the bone was 
strongly softened before work the edge of the burin remained sharp, and the cross-section of the slot was 
V-shaped (Fig. 2,6; 3,6–9.13–14). Because the cross-section of a blade is asymmetric, the cross-section 
of a slot is also asymmetric. A V-shaped cross-section indicates movement of a burin in one direction. 
If the direction was changed into the opposite, the cross-section of the slot became W-shaped (Fig. 3,2).

Slots with U-shaped cross-sections were grooved with a tool with a dull working edge (Fig. 2,1; 3,1.3–
4.10–11). If the slot was grooved with a burin with its working edge shaped by a burin scar, the slot 
finally had a trapeze-like cross-section (Fig. 2,3.7; 3,12; see Chairkin/Zhilin 2005, 261–262). Slots with  
U-shaped cross-sections prevail, slots with V-shaped and trapezoidal cross section are less numerous, 
and slots with W-shaped cross-sections occur only in single cases.

Barbs on harpoons were shaped by longitudinal whittling in the direction of the point, with removing 
chips by whittling in the opposite direction, or by transverse and oblique sawing. Notches on the bases of 
harpoons were made by transverse sawing. Barbs on the upper part of a barbed projectile point (Fig. 4,7) 
were made by sawing, and afterwards their edges were made oblique by grinding, which turned them 
from rhombic into beak-shaped.

Barbs and steps of one-winged arrowheads were made by different modes. The base of the step of one 
arrowhead was smoothed by polishing with a fine-grained abrasive instrument after treatment by coarse 
grinding (Fig. 4,2). The base of a barb at an acute angle to the stem of another one (Fig. 4,1) was obliquely 
cut from both the ventral and dorsal surfaces. It was transversally cut in the case of one arrowhead with 
a low wing (Fig. 4,3). The barb on a fragment of an arrowhead where only the base of the barb was pre-
served (Fig. 4,4) was shaped by several cuts around its perimeter (Chairkin/Zhilin 2005, 262). The final 
smoothing of the surface of artefacts was carried out with the help of a whittling knife. Afterwards the 
surface was treated by grinding on a fine-grained abrasive slab, and in some cases polished. The engraved 
ornamentation seen on several slotted arrowheads from Lobvinskaya cave (Fig. 3,5) was cut with a bro-
ken blade, after fine whittling, before fine grinding and polishing. This is confirmed by a characteristic 
smoothing of the edges of ornamental lines. Wedge-shaped bevels of arrowheads from Lobvinskaya cave 
were shaped by whittling in the very end. Traces of fine grinding removed by whittling of flat sides of bevels 
are visible on their lateral edges (Chairkin/Zhilin 2005, 262). Inserts were mounted into the finished 
bone arrowhead after fine whittling. Remains of dark glue are preserved in slots of several arrowheads. 
The same mode of fixing inserts was used during the Mesolithic of the forest zone of Eastern Europe  
(Zhilin 2001, 63).
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5 Analogies

Most Early Mesolithic bone projectile points from the Urals find analogies among the find material from 
Mesolithic sites of Eastern Europe. Needle-shaped massive arrowheads, both slotted and without slots, 
with round cross-section or flattened, were widely spread during the Final Palaeolithic and Mesolithic 
in the forest zone of Eurasia. Intact projectile points with wedge-shaped bevels (Gumbinen type) made 
of reindeer antler were spread over the Eastern Baltic (Gross 1940). Long massive needle-shaped ar-
rowheads, both slotted and without slots, with round cross-section or flattened, were spread during the 
Early Mesolithic in the forest zone of Eastern Europe (Zhilin 2001, 225–226), but those with two slots 
are absent here.

Narrow flat symmetric arrowheads without slots or with two slots find analogies among finds from 
Early Mesolithic sites of Eastern Europe. The earliest of them, discovered in find level IV of Stanovoye 4 
in the Upper Volga-Oka interfluve, are dated to the end of the Younger Dryas/beginning of the Preboreal 
period (Zhilin 2001, 228).

One-winged arrowheads with a barb at the end of the wing find analogies among East European finds 
from the Middle Mesolithic/Early Neolithic. Rare one-winged arrowheads without barbs come from Late 
Mesolithic sites (Zhilin 2001, 230). In the Urals both types of one-winged arrowheads emerge earlier.

Harpoons emerge in the forest zone of Eurasia during the Upper Palaeolithic. Nevertheless it was 
rather difficult to find close analogies for the Urals’ Early Mesolithic harpoons. Some similar uni-lateral 
harpoons, with sparse or dense teeth, with the widened base at the denticulate side, and with a trans-
versal notch, were found in Estonia in Kunda Lammasmägi, a site containing mixed Mesolithic and  
Neolithic finds (Indreko 1948; Zhilin 2001, 100–101). They are also present in the Lubana collection 
of stray finds (Vankina 1999, 53). Narrow flat asymmetric slotted arrowheads represent a specific Urals 
type and are not known outside the Urals.

It is worth noting that the manufacturing technology of arrowheads from the Urals and East Euro-
pean types is also similar (Zhilin 2001); observed both in the employment of the same techniques and 
the same operational sequence. A wide use of abrasive treatment is a specific feature of the Urals area, 
where many outcrops of abrasive rocks are available.

6 Conclusion

A highly developed bone industry was present in the Urals during the Early Mesolithic. The set of arte-
facts was rather various and included all main functional groups of tools. All known modes of secondary 
treatment of bone and antler were employed for their manufacture. Bone artefacts, and particularly pro-
jectile points, were widespread and played an important role in the life of Early Mesolithic populations. 
It is worth noting that lithic arrowheads from that period have not been found yet.

During the Final Palaeolithic/Early Mesolithic forests gradually replaced open landscapes, and bow 
and arrows became the main hunting weapon. Needle-shaped arrowheads emerged first (Fig. 5). Massive 
slotted needle-shaped arrowheads with round cross-section, such as an artefact from Syun’ II, were used 
during the Final Palaeolithic in the southern Cis-Urals.

Needle-shaped arrowheads were still used during the first half of the Preboreal period. Arte-
facts with two slots were not found at sites of that time, but new types of needle-shaped arrowheads  
emerged – short ones without slots and with a wedge-like base, and slotted ones with round cross-section 
as well as flattened ones with one long slot. The latter are present among finds from Shaitanskaya cave 
in the northern Trans-Urals and from the Shigir collection in the middle Trans-Urals. The specific Urals 
type of arrowheads – narrow flat asymmetric ones – emerged as a further development of needle-shaped  
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Fig. 5. Scheme of development of Early Mesolithic bone projectile points from the Trans-Urals.
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flattened arrowheads, as indicated by a fragment of a transitional arrowhead found in the bottom find 
level of Beregovaya II in 2017. In the middle of the Preboreal period arrowheads with a widened point 
and pyramid-shaped bevel emerged, as indicated by a find from find level V of the Beregovaya I site in 
the middle Trans-Urals.

During the second half of the Preboreal period arrowhead types became more varied. Parallel to 
needle-shaped narrows now flat symmetric and asymmetric arrowheads with and without slots were 
used. One-winged arrowheads with and without a barb emerged, these were found in Lobvinskaya cave 
in the Middle Trans-Urals. It is worth noting that needle shaped arrowheads and flat ones represent one 
typological row. During the Early Mesolithic harpoons, and probably barbed leister points and spear-
heads, were spread across the Urals parallel to arrowheads. They were found in find level V of the Be-
regovaya II site.

A definite technological scheme of manufacture of bone projectile points was already established 
during the Early Mesolithic in the Urals. It developed further during the Middle and Late Mesolithic and 
Early Neolithic. Many types of Early Mesolithic arrowheads in the Urals are similar even in details to 
Mesolithic arrowheads from Eastern Europe. This could be traced not only in the shape of arrowheads, 
but also in the technology of their manufacture. It indicates contacts of populations of the Urals and 
Eastern Europe from the Early Mesolithic onwards. At the same time specific types of artefacts, such as 
narrow flat asymmetric arrowheads, indicate different traditions besides common ones among the pop-
ulations of these territories. Similar differences are observed between several regions of Eastern Europe. 
It indicates that several cultures, each comprising a cultural unity, existed in this territory, including the 
Urals during the Mesolithic (Savchenko 2017, 224).
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