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This paper presents a new series of AMS dates from the rock-
shelter of Shan-Koba in the Crimean mountains (Ukraine). Four
bone samples were selected at the Institute of Archaeology of
the Academy of Sciences in St. Petersburg (Russian Federation),
and AMS-dated at Groningen Isotopic Laboratory (Holland). The
results show that the shelter was not “continuously” settled, as
suggested by the excavators. In contrast they indicate that it was
inhabited in well-defined periods between the end of the Pal-
aeolithic (Allergd interstadial) and the end of the Mesolithic (At-
lantic). Together with other radiocarbon dates recently obtained
from the same sequence, as well as from Laspi 7 and Mirne, they
help refine the absolute chronology of the Late Pleistocene and
Early Holocene peopling of the north-western Black Sea region,
and contribute to the study of the environmental and cultural
changes that took place in the same territory at the boundary
between the end of the Palaeolithic and the Atlantic climatic pe-
riods.
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RADIOKARBONSKA KRONOLOGIJA
PRIPECKA SAN-KOBA, KASNOPALEOLITICKA
I MEZOLITICKA STRATIGRAFIJA U KRIMSKIM
PLANINAMA (UKRAJINA)

Ovaj rad predstavlja novu seriju AMS datuma iz pripec¢ka San-Ko-
ba u krimskim planinama (Ukrajina). Na Arheoloskom institutu
akademije znanosti u Sankt Peterburgu (Ruska Federacija) izabra-
na su Cetiri uzorka kosti koja su datirana AMS-om u izotopskom
laboratoriju u Gréningenu (Nizozemska). Rezultati pokazuju da
pripecak nije bio ,neprekidno” naseljen, na $to su ukazivali istra-
Zivadi. Suprotno tome, pokazuju da je bio nastanjen u precizno
utvrdenim razdobljima od kraja paleolitika (interstadijal Allerad)
do kraja mezolitika (atlansko klimatsko razdoblje). Zajedno s
ostalim radiokarbonskim datumima nedavno dobivenim iz istog
stratigrafskog slijeda, kao i iz Laspi 7 i Mirne, pomazu bolje utvr-
diti apsolutnu kronologiju obitavanja ljudi u sjeverozapadnoj
regiji Crnog mora u kasnom pleistocenu i ranom holocenu te
doprinijeti prou¢avanju okoli$nih i kulturnih promjena koje su se
dogodile na tom podru¢ju na prijelazu izmedu kraja paleolitika i
atlantskog klimatskog razdoblja.

Kljuéne rijeéi: Krim, San-Koba, kasni paleolitik, mezolitik, strati-
grafija pripec¢ka, AMS datumi
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Black Sea.

Figure1. Approximate location of Shan-Koba (1), Murzak-Koba
(2), Fat'ma-Koba (3) caves and rock-shelters, and BBB2 pollen
profile (4)

Slika1. Priblizni polozaj $pilja i pripecaka (1) San-Koba, (2)
Murzak-Koba, (3) Fat’‘ma-Koba, te peludni profil BBB2 (4)

drawing / crtez: P. Biagi

1. Preface

Crimea plays an important role in the archaeology of
south-eastern Europe, and the Black Sea region in particu-
lar, because of its Greek, Roman and Medieval antiquities
that, since the middle of the Eighteenth century, attracted
the attention of both amateurs, and professional archae-
ologists." The discovery of the first prehistoric sites in the

1 TyHkuHa, 2002.

1. Predgovor
Krim igra vaznu ulogu u arheologiji jugoisto¢ne Europe, a
posebno u crnomorskoj regiji, zbog svojih grckih, rimskih i
srednjovjekovnih starina koje su od sredine osamnaestog
stoljeca plijenile pozornost amatera i profesionalnih arhe-
ologa.” Otkri¢e prvih prapovijesnih nalazista na poluotoku
dogodilo se 1871. godine, kada je K. Merezkovski otkrio
cijepane kamene alatke iz pecine koja se otvara uz isto¢ne
padine planinskog lanca, kasnije pripisane paleolitickim i
mezolitickim razdobljima.?

Najdeblji i najduzi kasnopaleoliti¢ki i mezoliticki stra-
tigrafski slijedovi ikada iskopani u bivsem SSSR-u su oni
krimskih pripecaka i Spilja. Oni otkrivaju cijepani liticki

1 TyHkuHa, 2002.
2 MepexkoBckuii, 1880.



peninsula took place in 1871, when K. Merezhkovsky dis-
covered chipped stone tools from a cave that opens along
the eastern slopes of the mountain range, later attributed
to the Palaeolithic and Mesolithic periods.?

The thickest and longest Late Palaeolithic and Meso-
lithic sequences ever excavated in former USSR are those
of the Crimean rock-shelters and caves. They yielded
chipped stone assemblages with characteristic tools that
the authors not only compared to those of the classical
series of central France, but also systematically described
following a French terminology.® This is the reason why
rock-shelters and caves like Shan-Koba*, Murzak-Koba®
and Fat'ma-Koba® (Fig. 1) were of basis importance for the
Mesolithic archaeology of the Soviet period,” as pointed
out in a seminal volume on the Late Paleolithic and Meso-
lithic of the Crimean Mountains.®

The scope of this paperis to present the new AMS dates
obtained from three layers of Shan-Koba, discuss their role
in the Final Pleistocene and Early Holocene prehistory of
south-eastern Europe, and point out their importance for
the study of the environmental and cultural events that
took place in the northern Black Sea region at the Boreal/
Atlantic boundary. The new results improve and complete
the sequence recently established from the radiocarbon
dating of animal teeth samples from the same site.’

The Shan-Koba dates are part of a programme of AMS
dating of the south Ukrainian Late Palaeolithic and Meso-
lithic sites promoted by Ca’ Foscari University, Venice since
2006."°

2.The rock-shelter of Shan-Koba

Shan-Koba rock-shelter opens in the Kubalar-dere valley,
a small tributary of the Baidar River. The rock-shelter, 25m
long, 6m wide and 2.70m high, looks like a long, horizontal
tunnel excavated inside the limestone deposits. It was dis-
covered by S. A. Trusova and S.N. Bibikov in 1927, and exca-
vated by G. A. Bonch-Osmolovsky in 1928, and S.N. Bibikov
in 1935-1936, over a surface of some 100 sqm.""

The stratigraphy described along “line 20" of the 1935
excavations (Fig. 2) is as follows: 1) grey soil containing few
stones; 2) yellow clayey layer rich in sub-angular stones; 3)
layer less clayey and darker than layer 2, with much skel-
eton and many Helix shells; 4) grey, stony layer without
snails; 5) light brown, slightly stony, clayey layer; 6) dark,

Mepexkosckuii, 1880.

Bordes, 1968.

Br6urkos, 1946.

Buburkos, 1940a.

Brbuikos, 1959; 1966.

bapep, 1961; 1965.

Bubukos et al., 1994.

Benecke, 2006.

Biagi et al., 2007; biapxi et. al. 2008; Biagi and Kiosak, 2010.
Bubukos et al., 1994.
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materijal s karakteristicnim alatima koje su autori ne samo
usporedili s klasi¢nim serijama sredisnje Francuske, nego i
sustavno opisali slijedeci francusku terminologiju. To je ra-
zlog zasto su pripecci i $pilje kao San-Koba*, Murzak-Koba®
i Fat'ma-Koba (SI. 1) bili od temeljne vaznosti za mezolitic-
ku arheologiju iz sovjetskog razdoblja’ kao $to je istaknuto
u znacajnoj publikaciji o kasnom paleolitiku i mezolitiku
krimskih planina.?

Predmet ovog rada je predstaviti nova datiranja AMS
tehnikom dobivena iz tri sloja San-Kobe te raspravljati o
njihovoj ulozi u prapovijesti kasnog pleistocena i ranog
holocena jugoisto¢ne Europe, kao i ukazati na njihovu vaz-
nost za proucavanje okolisnih i kulturnih dogadaja koji su
se odvijali u sjevernoj regiji Crnog mora na granici bore-
alnog i atlantskog klimatskog razdoblja. Novi rezultati po-
boljsavaju i dovrsavaju stratigrafski slijed koji je nedavno
utvrden radioaktivnim datiranjem uzoraka Zivotinjskog
zuba s istog nalazista.®

Datumi iz San-Kobe su dio programa datiranja AMS
tehnikom nalazista iz kasnog paleolitika i mezolitika u juz-
noj Ukrajini koje provodi Sveuciliste Ca ‘Foscari iz Venecije
od 2006."°

2. Pripecak San-Koba

Pripec¢ak San-Koba nalazi se u dolini Kubalar-dere, ma-
log pritoka rijeke Baidar. Pripecak je dug 25 m, Sirok 6 m
i visok 2,70 m, a izgleda poput dugog, vodoravnog tunela
iskopanog unutar vapnenackih naslaga. Otkrili su ga S. A.
Trusova i S. N. Bibikov 1927. godine, a iskopavali ga G. A.
Bon¢-Osmolovski 1928. godine, i S. N. Bibikov 1935. - 1936.
godine, na povrsini od oko 100 m2."

Stratigrafija opisana po ,liniji 20" iz iskopa 1935. (SI. 2)
je kako slijedi: 1) siva zemlja koja sadrzi nekoliko kamenova
2) zuti glinasti sloj bogat subungularnim kamenjem 3) ma-
nje glinasti sloj i tamniji od sloja 2, s puno skeleta i mnogo
ljuStura puzeva 4) sivi, kameniti sloj bez puzeva 5) svijetlo-
smedi, malo kameniti, glinasti sloj 6) tamni, vrlo vlazan sloj
s mnogo malog subungularnog kamenja 7) sterilna zuta
glina. Svi slojevi su lagano nagnuti prema istoku.'Isti auto-
ri opisali su sli¢nu naslagu po ,liniji 15“ iz kampanje 1936.
godine (Sl. 3).3

Slijed koji predstavlja A. Bon¢-Osmolovski sastoji se od
Sest slojeva: slojevi 6, 4 i 3 su nazvani,pepeljastim slojevima”
i bogati su ostacima materijalne kulture i strukturama; sloje-

3 Bordes, 1968.

4 Bubukos, 1946.

5  Bbubukos, 1940a.

6  Bubukos, 1959, 1966.

7  bapep, 1961, 1965.

8  Bumbukosisur, 1994.

9  Benecke, 2006.

10 Biagi i sur, 2007;. biapxi i sur. 2008;. Biagi i Kiosak 2010.
11 Bubukosisur., 1994.

12 vidi Bubwukos i sur., 1994, 8; sl. 10.

13 Bubunkos, 1940b; Brubukos i sur., 1994, 9;sl. 11.
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Shan Koba
Profile along line 20 (1935)

Figure 2. Shan-Koba: sequence along “line 20" (after Bubukos
etal,, 1994: Fig. 10, with variations)

Slika 2. San-Koba: slijed po,liniji 20*: (prema: bubukos i sur.,
1994, Slika 10, s varijacijama)

redrawn by / precrtao: P. Biagi

very moist with much small sub-angular stones; 7) ster-
ile yellow clay. All layers are slightly inclined towards the
east.'? The same authors described a similar deposit along
“line 15" of the 1936 season (Fig. 3)."

The sequence presented by A. Bonch-Osmolovsky
consists of six layers: 6, 4 and 3 were called “ashy layers,
rich in material culture remains and structures; layers 5 and
2"intermediate” because of the presence of just a few finds,
and no structures. Following the classical French terminol-
ogy, layers 6-4 were attributed to the “Azilian”, while layer 3
was described as “typical Tardenoisian”'* A few years later
S.N. Bibikov discovered a Neolithic layer (1a) in the west-
ern part of the shelter,” while layer 1 was attributed to the
Bronze Age.

3. Shan-Koba'’s sequence according to bu6ukos et al.
(1994)

Following the above authors, layer 3 yielded many Helix
shells and charcoals, bone fragments and ochre. S.N. Bibik-
ov subdivided it into 4 levels, in the uppermost of which
(1 and 2) he discovered a few structures, a thick fireplace,
Helix middens,'® and a pit filled with Helix fragments close
to a flint knapping area.

Traces of habitation were found in the lower-lying lev-
els 3and 4, where the excavators uncovered afireplace with
a clay surface, delimited by a semi-circle of stones, around

12 see bubukos et al., 1994: §; fig. 10.

13 Bnbunkos, 1940b; Bubukos et al., 1994: 9; fig. 11.
14 BoHu-Ocmonosckuii, 1934,

15 Bwnbunkos, 1940c.

16 Bnbukos, 1941.

Shah Koba
Profile along line 15 (1936)
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Figure 3. Shan-Koba: sequence along “line 15’ with indication
of the layers sampled for AMS dating (after Bu6bukos et al.,
1994: Fig. 11, with variations)

Slika 3. San-Koba: slijed po,liniji 15% s naznakom slojeva
uzorkovanih za datiranje tehnikom AMS (prema: bubukos i sur.,
1994., Slika 11, s varijacijama)

redrawn by / precrtao: P. Biagi

vi 51 2 su,srednji” zbog prisutnosti samo nekoliko nalaza i
nedostatka struktura. Slijedenjem klasi¢ne francuske termi-
nologije, slojevi 6 - 4 pripisani su ,azilijenskom®, dok je sloj 3
opisan kao ,tipi¢ni tardenoazijenski“'* Nekoliko godina ka-
snije, S. N. Bibikov je otkrio neoliticki sloj (1a) u zapadnom
dijelu pripecka,' dok je sloj 1 pripisan bron¢anom dobu.

3. Stratigrafski slijed San-Kobe prema Bu6ukos i sur.
(1994.)

Prema gore navedenim autorima, sloj 3 je dao mnogo lju-
Stura puzeva i ugljena, fragmente kostiju i oker. S. N. Bibikov
ga je podijelio na 4 razine, gdje je u najgornjoj razini (1 2)
otkrio nekoliko struktura, debelo ognjiste, otpatke puzeva'®
i jamu ispunjenu fragmentima puzeva u blizini prostora za
okresivanje kremena.

Tragovi naseljenosti pronadeni su u nizim razinama 3 i
4, gdje su istrazivaci otkrili ognjiste s glinastom povrsinom,
ogradeno kamenjem u polukrugu, oko kojeg su zabiljezili
postojanje pet velikih kamenova i jamu za pecenje puzeva.
Cijepani liticki materijal karakteriziran je jezgrama za ploci-
ce s nagnutom udarnom plohom, kruznim grebalima, mi-
kroplo¢icama s hrptom, nekoliko ravnih i zakrivljenih Siljaka
s hrptom, ploc¢icama s urezom, geometrijskim mikrolitima,

14 BoHuy-OcmonoBsckuii, 1934.
15 Bwnbunkos, 1940c.
16 Bnbnkos, 1941.



Figure 4. Shan-Koba: chipped stone tools from layer 3.
Geometric microliths, nn. 1-22 [triangles, nn. 7-9, trapezes,
nn. 10-20, lunates, nn. 21 and 22], backed point, n. 23, end
scrapers, nn. 24-26, truncation, n. 27, notched bladelet, n.

28, and retouched bladelets, nn. 29-31. (after Bubukos et al.,
1994: Table XIX, with variations)

Slika 4. San-Koba: cijepane kamene alatke iz sloja 3. Geometrijski
mikroliti, br. 1 - 22 [trokuti, br. 7 - 9, trapezi, br. 10 - 20,
polumjesecasti mikroliti, br. 21 i 22], Siljak s hrptom, br. 23,
grebala, br. 24 - 26, zarubak, br. 27, plocica s urezom, br. 28, i
plocice s dodatnom obradom, br. 29 - 31. (prema br6ukos i sur.,
1994. Tabela XIX, s varijacijama)

inking / tusirao: G. Almerigogna

which they reported the presence of five large stones,
and a pit for baking Helix. The chipped stone assemblage
is characterized by bladelet cores with one inclined plat-
form, circular end scrapers, backed microbladelets, a few
straight and curved backed points, notched bladelets, ge-
ometric microliths, mainly scalene and isosceles trapezes
obtained from microbladelets, although scalene triangles
are also present, and dihedral flake burins (Fig. 5)."”

The industry from this layer was interpreted as “Tarde-
nois with trapezes”, although the authors pointed out that

17 Bunbukos et al., 1994: Tables XVIIl and XIX and Plate 9.

Figure 5. Shan-Koba: chipped stone tools from layer 4.
Geometric microliths, nn. 1-7 [triangles, nn. 1-6, lunates, nn.
7 and 8], backed point, n. 9, backed bladelet and truncation,
n. 10, backed bladelet, n. 11, end scrapers, nn. 12-16, and
burins, nn. 17-19 (after Bu6ukos et al., 1994: Table XVI, with
variations)

Slika 5. San-Koba: cijepane kamene alatke iz sloja 4. Geometrijski
mikroliti, br. 1 -7 [trokuti, br. 1 - 6, polumjesecasti mikroliti, br.
78], Siljak s hrptom, br. 9, plocica s hrptom i zarubak, br. 10,
plocica s hrptom, br. 11, grebala, br. 12 - 16, i dubila, br. 17 - 19
(prema Bubukos i sur., 1994., Tabela XVI, s varijacijama)

inking / tusirao: G. Almerigogna

uglavnom raznostrani¢nim i jednakokra¢nim trapezima
dobivenim od mikroplocica, iako su raznostrani¢ni trokuti
takoder prisutni, te diedri¢nim dubilima na odbojku (SI. 5)."”

Industrija ovog sloja se tumaci kao ,tardenoaska s tra-
pezima’, iako su autori istaknuli da se trapezoidne strelice
razlikuju kako od onih iz zapadnoeuropskih mezoliti¢kih
kompleksa tako i onih iz sjeverozapadnog pontskog prosto-
ra."®Kostana industrija je zastupljena Siljcima i perforatorima
uglacanim iz kosti sisavaca.”®

17 Bnbukos i sur, 1994, Tabela XVIII i XIX i Tabla 9.
18 Bubukosisur., 1994, 65.
19 Bunbukosisur., 1994, Tabela XXII.
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Figure 6. Shan-Koba: chipped stone tools from layer 6.
Lunates, nn. 1-4, backed points, nn. 5 and 6, end scrapers, nn.
7-9, truncations, nn. 10 and 11, and notched blades, nn. 12-15
(after Bubukos et al., 1994: Table II, with variations)

Slika 6. San-Koba: cijepane kamene alatke iz sloja 6.
Polumjesecasti mikroliti, br. 1 - 4, Siljci s hrptom, br. 5 i 6, grebala,
br. 7 -9, zarupci, br. 10i 11, sjeciva s urezom, br. 12 - 15 (prema
Brubukos i sur., 1994., Tabela Il, s varijacijama)

inking / tusirao: G. Almerigogna

trapezoidal arrowheads differ from both those of the west
European Mesolithic complexes and those from the north-
western Pontic region.’ The bone industry is represented
by points and perforators polished from mammal bone
flakes."

The finds from layer 4 (228 chipped stone artefacts)
come from a sub-rectangular surface of some 34 sqm be-
tween squares 13-14/b-e and 20-21/b-e, from which no
structure was recovered. Most cores are prismatic with
one single platform, though subconical types, and cores
with detachments along the entire perimeter are also pre-
sent. This assemblage is more microlithic than those from
the lower-lying layers. Microbladelets and bladelets are
common. The retouched blades (39) are obtained mainly
by simple, marginal retouch. The end-scrapers (34) are
often on short blade, although there are a few double
specimens. The burins (42) are more common than end-
scrapers. Simple burins and types from the angle of a bro-
ken bladelet predominate. Burins on truncation are less
common, and dihedral types are even less represented.
The non-geometric microliths consist of narrow bladelet
points with oblique truncation (7), a few abrupt retouched
points (3) and other forms. There are also two fragments of
willow-leaf points recalling Swiderian types. The geomet-
ric microliths are obtained with the microburin technique.
The lunates predominate (14), one trapeze, and seven sca-
lene triangles are also present (Fig. 6).2°

Layer 5 did not yield any feature. The lithic assemblage
consists of only 102 artefacts evenly distributed all over the
excavated area. There are a few subconical bladelet cores.
The end-scrapers are represented only by short types. Bu-
rins on truncation and dihedral are equally represented,
while there are few simple burins. Most points are curved
on blade or bladelet. The geometric microliths consist
mainly of lunates, sometimes obtained by backed, bipolar
retouch, though trapezes and triangles also occur.?’

Layer 6 was easy to recognize because of its dark
colour, and the great quantity of finds. It was subdivided
into 6 levels. Two fireplaces were excavated in levels 2

18 bBunbukos et al., 1994;65.

19 bBwubwkos et al., 1994; Table XXII.

20 bubukos et al., 1994; Table LXI and Plate 8.
21 bubukos et al., 1994: Table XIV and Plate 7.

Nalazi iz sloja 4 (228 cijepanih kamenih artefakata)
dolaze iz priblizno pravokutne povrsine od 34 kvadratna
metra izmedu kvadranata 13-14/b-e i 20-21/b-e, u ko-
jima nije pronadena nijedna struktura. Veéina jezgri je
prizmati¢na sa samo jednom udarnom plohom iako su
prisutne i priblizno koni¢ne vrste i jezgre s odlomljenim
komadima duz cijelog vanjskog ruba. Ovaj skup nalaza
je vise mikrolitski od onih iz niZih slojeva. Mikroploci-
ce i plocice su Ceste. Sjeciva s dodatnom obradom (39)
se dobivaju uglavnhom jednostavnom, sitnom rubnom
obradom. Grebala (34) su Cesto na kratkom sjecivu, iako
postoji nekoliko duzih primjeraka. Dubila (42) su ¢esca
od grebala. Prevladavaju jednostavna dubila i vrste od
slomljenih plocica. Dubila na zarupku su rjeda, a die-
dri¢ne vrste su jos manje zastupljene. Negeometrijski
mikroliti sastoje se od uskih zasiljenih plocica s kosim
zarupkom (7), nekoliko Siljaka sa strmom obradom (3)
i drugih oblika. Tu su i jo$ dva ulomka vrbolikih Siljaka
koji podsjecaju na sviderijenske vrste. Geometrijski mi-
kroliti dobiveni su tehnikom mikrodubila. Prevladavaju
polumjesecasti mikroliti (14), a prisutni su i jedan trapez,
te sedam raznostranic¢nih trokutova (SI. 6).%°

Sloj 5 nije dao nikakvih znacajki. Skup litickih nalaza
sastoji se od samo 102 artefakta ravnomjerno rasporede-
na diljem iskopanog podrucja. Postoji i nekoliko priblizno
koni¢nih jezgara za plocice. Grebala su zastupljena samo
kratkim vrstama. Dubila na zarupku i diedri¢na dubila jed-
nako su zastupljena, a postoji nekoliko jednostavnih du-
bila. Vecina Siljaka je zakrivljena na sjecivu ili plocici. Ge-
ometrijski mikroliti sastoje se uglavnom od polumjeseca,

20 bubukos i sur., 1994; Tabela LXI i Tabla 8.



and 3, close to a wide, elongated heap of bones. The flint-
knapping area was excavated close to it. A Helix midden,
charcoals, bone fragments and flints were found below a
“cover” of large stones in level 4.

The chipped stones (76,116 artefacts, and 1693 tools)
were obtained from grey or whitish flint; their character-
istics are described in the paragraph below.”? The bone
industry consists mainly of straight points obtained from
long bone flake.”? The faunal assemblages that are rep-
resented almost exclusively by wild animals throughout
the entire sequence, have been discussed by N. Benecke
(2006) and A. Schen et al. (2012).

Two contrasting radiocarbon dates have been ob-
tained from bone from level 1 of this layer: Ki-11805
(9910+180 uncal BP) and Ki-11806 (11260+190 uncal BP).%
Apart from the very high standard deviation, the two dates
do not match given that, while the first is to be attributed
to the early Preboreal, the second fits into the expected
range for the Allered interstadial.

4. The interpretations of Shan-Koba's sequence in
Soviet times

For many years Shan-Koba has been considered the refer-
ence site for the end of the Palaeolithic and Mesolithic pe-
riods of the Ukraine.

As reported above, G.A. Bonch-Osmolovsky attributed
the three lowermost layers 6, 5 and 4 to the Azilian, and the
upper layer 3 to the Tardenoisian.” M.V. Voevodsky referred
to Shan-Koba to show that the Mesolithic complexes of the
USSR are not as homogeneous as previously suggested. He
defined two local cultures, corresponding to the two main
phases already proposed by G.A. Bonch-Osmolovsky, which
he called Shan-Koba (the lower assemblages with lunates)
and Murzak-Koba (the upper ones with trapezes),® a view
partly supported by another author.”

During most of the Soviet period Shan-Koba was con-
sidered a typical case of “single culture interpretation”?,
where the end of the Palaeolithic and Mesolithic were
thought to develop uninterruptedly, and locally pro-
duced by the same community. He also defined two dif-
ferent aspects of the Crimean Mesolithic respectively
called 1) steppe, and 2) mountain. This author later called
Gornokrimskaya (culture of the Crimean mountains)
the Crimean Mesolithic, a term later adopted by other
authors,?* which he subdivided into two stages: Shan-Koba

22 bBbubukos et al., 1994: Tables I-XIIl and Plate 5 and 6.
23 bBbubukos et al., 1994: fig. XX.

24 MaHbKo, 2010: Table 2.

25 BoHy-OcmonoBckui, 1934.

26 Boesopackuin, 1950.

27 ®opmo30B, 1954.

28 TeneruH, 1966.

29 bBubukos etal., 1994:182.

ponekad dobivenih strmom bipolarnom obradom, iako se
trapezi i trokuti takoder javljaju.?’

Sloj 6 je vrlo prepoznatljiv zbog svoje tamne boje i ve-
like koli¢ine nalaza. Podijeljen je na 6 razina. Dva ognjista
su iskopana na razinama 2 i 3, u blizini prostrane i izduzene
hrpe kostiju. Blizu nje pronadeno je mjesto za okresivanje
kremena. Otpaci puzeva, komadi ugljena, komadici kosti i
kremena pronadeni su ispod ,pokrova” od velikog kame-
nja na razini 4.

Cijepano kamenje (76.116 artefakata i 1.693 alata)
dobiveno je iz sivog ili bjelkastog kremena: njihova svoj-
stva su opisana u odlomku ispod.?? Kostana industrija
uglavnom se sastoji od ravnih Siljaka dobivenih od dugih
kostanih odbojaka.?* O faunistickom materijalu, koji je
kroz cijeli stratigrafski slijed gotovo isklju¢ivo predstav-
lijen divljim Zivotinjama, raspravljali su N. Benecke (2006.)
i A. Schenisur. (2012.).

Dva usporedna radiokarbonska datuma su dobivena
iz kosti razine 1 ovoga sloja: Ki-11805 (9910+180 uncal BP)
i Ki-11806 (11260 + 190 uncal BP).>* Osim vrlo visoke stan-
dardne devijacije, ova dva datuma se ne podudaraju s ob-
zirom da se prvotni pripisuje ranom preborealu, a drugi se
uklapa u ocekivani raspon za interstadijal Allergd.

4. Tumacenja stratigrafskog slijeda San-Kobe u sovjet-
skim vremenima

Ve¢ dugi niz godina San-Koba se smatra referentnim nala-
ziStem za kraj paleolitickog i mezoliti¢ko razdoblje Ukrajine.

Kako je navedeno gore, G. A. Bon¢-Osmolovski pripi-
sao je tri najniza sloja 6, 5 i 4 azilijenu, a gornjisloj 3 tarde-
noazijenu. 2 M. V. Voevodski referirao se na San-Kobu kako
bi pokazao da mezoliticki kompleksi SSSR-a nisu homoge-
ni kao $to je ranije sugerirano. On definira dvije lokalne kul-
ture koje odgovaraju dvjema glavnim fazama koje je G. A.
Bon¢-Osmolovski ve¢ predlozio i nazvao San-Koba (doniji
skupovi nalaza s polumjesecastim oblicima) i Murzak-Koba
(gornji skupovi nalaza s trapezima),® a ¢ije misljenje djelo-
mic¢no podrzava i drugi autor.?’

Tijekom najveceg dijela sovjetskog razdoblja, sma-
tralo se da je San-Koba tipi¢an primjer ,tumacenja jedne
kulture“?® pri ¢emu se vjerovalo da se kraj paleolitika i me-
zolitik razvijaju bez prekida i da su ih lokalno stvarale iste
zajednice. Telegin je takoder definirao dva razli¢ita aspekta
krimskog mezolitika, odnosno nazvao ih je 1) stepom, i 2)
planinom. Ovaj autor je kasnije nazvao krimski mezolitik
Gornokrimskaja (kultura krimskih planina), a termin su

21 bBubukos i sur., 1994; Tabela XIV i Tabla 7.

22 bubukos i sur., 1994; Tabela I-XIll i Table 5 6.
23 bubukos i sur., 1994, sl. XX.

24 MaHbKo 2010: Tabela 2.

25 BoH4-Ocmonosckuii, 1934.

26 Boesopgckuir, 1950.

27 ®opmo3os, 1954.

28 TeneruH, 1966.
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(with lunates) and Murzak-Koba (with trapezes).*° Accord-
ing to D.Ya. Telegin the Late Mesolithic assemblages devel-
oped locally from the Late Palaeolithic and Early Mesolithic
complexes.

Many scholars did not accept this view. For instance,
according to L.L. Zaliznyak, Shan-Koba and Murzak-Koba
are two different cultures.®' Furthermore the typological
and functional study the microliths from the above two
sites, demonstrated that the so-called transition industries
of the long sequences of the Crimean caves and shelters
do not show any interruption; in contrast they are due to
an admixture of different assemblages.?? According to this
latter author the industries from the upper Shan-Koba lay-
ers differ from those of the lower-lying ones, suggesting
that Shan-Koba and Murzak-Koba represent two distinct
entities. In the early 1990s V. Cohen, re-analysed the Late
Palaeolithic and Mesolithic chipped stone assemblages
of the Crimea, following the typological lists proposed by
G.E.E.M. (1969; 1972), and described a few new cultural as-
pects, some of which are represented at Shan-Koba.*

The cultural attribution of the above sequences was
interpreted in two main ways. Some authors attributed
both Shan-Koba and Murzak-Koba to the Mesolithic;** oth-
ers suggested that the Shan-Koba culture developed since
the end of the Palaeolithic, and Murzak-Koba during the
Holocene.*

5.The definition of the Shan Koba Culture

The Shan-Koba culture was first defined as typical of a re-
stricted region of the Crimean mountains,*displaying lith-
ic inventories varying according to its three main periods
of development. In their elaborated analysis of the cultural
sequence, the above authors differentiated the earlier as-
pect in three different assemblages that they respectively
called 1) Shan-Koba, 2) Fat'ma-Koba, and 3) Syuren 1.

According to the finds from layers 6 and 5 of Shan-Ko-
ba rock-shelter, they attributed the above oldest horizons
to the Allergd/Younger Dryas periods, mainly according to
the faunal associations,?’and compared the chipped stone
assemblages to those of the Azilian and Romanellian com-
plexes of the west European literature.?®

They also defined a later stage of this culture from
Shan-Koba layer 4, characterised by industries of Late
Epigravettian type that they attributed to the end of the

30 TeneruH, 1976; 1982; 1985; 1989.

31 3anusHak, 1995; 1998.

32 HyxHbin, 1992.

33  KoeH, 1991.

34 Maukeson, 1977, Tenerux, 1982; 1985.

35  KoeH, 1991; HyxHbiin, 1992; 3anu3Hak, 1998; 2005; Cohen, 1999.
36 bubukos, etal., 1994: 144.

37 Tpomosa and pomos, 1937; Brbukos, et al., 1994: 174,

38 bubukos etal., 1994: 146.

kasnije usvojili ostali autori®® i podijelio ga u dvije faze:
San-Koba (s polumjesecastim oblicima) i Murzak-Koba (s
trapezima).®® Prema D. Ja. Teleginu, skupovi nalaza iz ka-
snoga mezolitika razvijeni su lokalno iz kompleksa kasnog
paleolitika i ranoga mezolitika.

Mnogi znanstvenici nisu prihvatili to misljenje. Na pri-
mijer, prema L. L. Zaliznijaku, San-Koba i Murzak-Koba su
dvije razlicite kulture.3' Nadalje, tipoloska i funkcionalna
studija mikrolita iz dva gore navedena mjesta pokazala su
da tzv. prijelazne industrije dugackih stratigrafskih slijedo-
va krimskih $pilja i pripe¢aka ne pokazuju nikakav prekid.
Suprotno tome, posljedice su kombinacije razli¢itih skupo-
va nalaza.*? Prema potonjem autoru, industrije iz gornjih
slojeva San-Kobe razlikuju se od onih nizih, $to sugerira
da San-Koba i Murzak-Koba predstavljaju dva razli¢ita en-
titeta. U ranim 1990-im godinama, V. Cohen ponovno je
analizirao cijepani liticki materijal iz kasnog paleolitika i
mezolitika na Krimu, prateci tipoloske liste koje je predlo-
zio G.E.E.M. (1969.,1972.) i opisao nekoliko novih kulturnih
aspekata, od kojih su neki zastupljeni u San-Kobi.?

Kulturalna atribucija gore navedenih stratigrafskih
sljedova interpretira se na dva glavna nacina. Neki autori
pripisuju i San-Kobu i Murzak-Kobu mezolitiku,** dok drugi
tvrde da se kultura San-Koba razvijala od kraja paleolitika,
a kultura Murzak-Koba tijekom holocena.**

5. Definicija kulture San Koba

Kultura San-Koba je prvo definirana kao tipi¢na za ogra-
ni¢eno podru¢je krimskih planina,*® prikazujudi liticki in-
ventar koji se razlikuje prema trima glavnim razdobljima
razvoja. U svojoj razradenoj analizi kulturnog slijeda, gore
navedeni autori razdvojili su raniji aspekt na tri razlicita
skupa nalaza koje redom nazivaju 1) San-Koba, 2) Fat'ma-
Koba, i 3) Sjuren Il.

Prema nalazima iz slojeva 6 i 5 pripec¢ka San-Koba, oni
su pripisali gore navedene najstarije horizonte razdoblju
Allergda/mladeg drijasa, uglavhom prema zivotinjskim
zajednicama® i usporedili cijepani liticki materijal s onim
azilijenskih i romanelijenskih kompleksa u zapadnoeu-
ropskoj literaturi.?®

Takoder su definirali kasniju fazu ove kulture iz sloja
4 San-Kobe, koja je karakterizirana industrijama kasno-
epigravetijenskog tipa a koju su pripisivali kraju prebo-
reala.*® Zadnja faza je poznata iz sloja 3 i odnosi se na

29 bubukosisur, 1994, 182.

30 TeneruH, 1976, 1982, 1985, 1989.

31 3anusHak, 1995, 1998.

32 HyxHbin, 1992.

33 KoeH, 1991.

34 Maukeson, 1977, Tenerux, 1982, 1985.

35 KoeH 1991; HyxHbiin, 1992; 3anusHak, 1998, 2005; Cohen, 1999.
36 bubukos,isur., 1994, 144.

37 Tpomosa i lpomoB, 1937; Brburkos, i sur., 1994, 174.
38 bubukos sur, 1994, 146.

39 bubukKos, isur., 1994, 181-182.



Site name Provenance
SK1 Layer 3/3-2, square 18v 80-90
SK2 Layer 3/3-3, square 19b 90-100
SK3 Layer 4/4-2, square 19e 100-110
SK4 Layer 6, square 18e 170-180

GrA-50241
GrA-50242

Preboreal.® The last stage is known from layer 3, referred
to the “Gornokrimskaya” culture, characterized by trap-
ezoidal, Tardenois-like geometric microliths, attributed to
the Boreal period, because of the finds from Laspi 7 layer
D, radiocarbon-dated to the first half of the ninth millen-
nium BP (BIn-17951/1: 8570475 uncal BP and BIn-17951/2:
8760+70 uncal BP and other Kiev dates),* which the au-
thors link with the Grebeniki culture of the north-western
Pontic region.”!

Reverting to the first aspect of the Shan-Koba culture,
the two Shan-Koba layers 6 and 5 are probably related
with chronologically different occupation periods (layer
6, Allergd interstadial: GrA-55046 and Ki-11086; and layer
5, probably Early Preboreal, as suggested by Ki-11085?).
Although the above two assemblages show different ty-
pological and technological characteristics, they were
considered together by the above authors, representing
the first stage of the so-called Shan Koba culture. The main
characteristics of the industries from both layers 6 and 5
have been summarized as follows:*

1) One, two or more platforms prismatic cores, 2) pre-
dominance of retouched blades, 3) large end scrapers on
blades, short end scrapers on flakes, and thumbnail end
scrapers, 4) predominance of burins on truncation, 5) re-
currence of “little tranchet” technique as specific feature
of the Shan-Koba culture, 6) some twenty three types of
abrupt-retouched points, 7) presence of geometric micro-
liths among which are segments (lunates) and triangles
predominating over trapezes, represented by isolated
specimens, 8) there are a few microburins (Fig. 7).

6.The new AMS dates

Given the complexity of the problems reported above, the
somewhat contrasting interpretation of the Shan-Koba se-
quence given by different authors, and the uncertain ab-
solute chronology of the so-called Shan-Koba culture, four
small bone samples, two of which from tools (SK3 and SK4)
retrieved during the excavations carried out in 1935-1936
by S.N. Bibikov, were submitted to Groningen radiocarbon
laboratory for AMS dating, in order to contribute to the
definition of the chronology of the different layers of the
shelter.

39 bubukos, etal., 1994: 181-182.

40 TeneruH, 1989: 109; Biagi and Kiosak, 2010: Table 1.
41 Bubukos, etal., 1994:161.

42 bBubukos, etal., 1994: 145-147; 213.

43  Bubukos et al., 1994: Tables LIX and LX.

Depthincm Lab Number Material Delta 13C Date uncal BP Date cal BC 1 sigma Date cal BC 2 sigmas
Bone fr
Bone fr
GrA-50244  Bone tool
GrA-50246  Bone tool

20.07 T775+/-45 6650-6530 6685-6485
20.18 7075+/-45 6591-6485 6633-6463
20.42 9575+/-45 9130-8828 9176-8784
20.12 11170+/-45 11193-11013 11291-10917

Figure 7. Shan-Koba: list of the new AMS dates and
characteristics of the samples

Slika 7. San-Koba: Popis novih datuma dobivenih tehnikom AMS
i karakteristike uzoraka

»Gornokrimskaja” kulturu, koju karakteriziraju trapezo-
idni geometrijski mikroliti poput tardenoazijenskih, a
pripisuje se borealnom razdoblju zbog nalaza iz Laspi
7 sloja D, ¢ija je starost odredena metodom radioaktiv-
nih izotopa ugljika u prvu polovicu devetog tisucljeca
prije sadasnjosti (BIn-17951/1: 8570+75 uncal BP i BIn-
17951/2: 8760+70 uncal BP te ostali kijevski datumi),*
$to autori povezuju s kulturom Grebeniki sa sjeveroza-
padnog pontskog prostora.*!

Osvréuci se na prvi aspekt kulture San-Koba, slojevi
6 i 5 San-Kobe su vjerojatno vezani s kronolo3ki razli¢itim
razdobljima zaposjedanja pripecka (sloj 6, interstadijal
Allergd: Gra-55046 i Ki-11086, a sloj 5, vjerojatno rani pre-
boreal, kako je predlozio Ki-110857?). lako dva gore navede-
na skupa nalaza pokazuju razlicite tipoloske i tehnoloske
karakteristike, navedeni autori razmatrali su ih zajedno kao
prvu fazu tzv. kulture San Koba. Glavne karakteristike indu-
strija iz slojeva 5 i 6 su sazete kako slijedi:*?

1) jedna, dvije ili vise ploha prizmati¢nih jezgri 2) pre-
vladavanje sjeciva s dodathom obradom 3) velika greba-
la na sjecivima, kratka grebala na odbojcima i noktolika
grebala, 4) prevladavanje dubila na zarupku 5) ucestala
tehnika ,malog rezala’, kao specificna znacajka kulture
San-Koba, 6) neke dvadeset i tri vrste Siljaka izradenih str-
mom obradom 7) prisutnost geometrijskih mikrolita medu
kojima polumjesecasti oblici i trokuti prevladavaju nad tra-
pezima, a koje predstavljaju izolirani primjerci, 8) postoji
nekoliko mikrodubila (SI. 7).

6. Novi datumi AMS tehnikom

Zbog slozenosti ranije navedenih problema, ponesto su-
protne interpretacije stratigrafskog slijeda San-Kobe koju
su donijeli razliciti autori, te neizvjesne precizne kronolo-
gije tzv. kulture San-Koba, ¢etiri mala uzorka kostiju, od
kojih dva u obliku alata, (SK3 i SK4) pronadena tijekom
iskapanja koje je proveo S. N. Bibikov 1935.-1936. preda-
na su Radiokarbonskom laboratoriju u Gréningenu na

40 TeneruH, 1989, 109; Biagi i Kiosak 2010, Tabela 1.
41  Bunbukos, isur., 1994, 161.

42  Bunbukos, i sur., 1994, 145-147,213.

43  Bunbukos i sur., 1994, Tabela LIK i LX.
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Figure 8.Shan-Koba: location of the bone samples collected
for AMS dating (circle) from three different layers. 1) and 2)
fireplaces, 3) hearth pit, 4) land snails, 5) stones, 6) limit of
the cultural layer, 7) heap of land snails (after Bu6ukos et al.,
1994: Figs. 23 and 24, with variations)

Slika 8. San-Koba: Polozaj uzoraka kosti prikupljenih za datiranje
tehnikom AMS (krug) iz tri razli¢ita sloja. 1) i 2) ognjista, 3)
ognjisna jama, 4) kopneni puzevi, 5) kamenje, 6) granica
kulturnog sloja, 7) hrpa kopnenih puzeva (prema Br6nkos i sur.,
1994., Slike 23 i 24, s varijacijama)

redrawn by / precrtao: P. Biagi

The characteristics of the samples, their provenance,
radiocarbon, and calibrated dates are shown in Fig. 7. They
were selected from well-defined layers, depths and, when-
ever possible, structures. Although only four samples from
three different layers (6, 4 and 3), two of which from the
same layer 3, (levels 3 and 2 respectively) where taken (Fig.
8), the results clearly show that the Shan-Koba sequence
is not at all “continuous’, as already shown by the radiocar-
bon dating of animal teeth from the same sequence.*

In effect layer 6 belongs to the end of the Allerad in-
terstadial (GrA-50246: 11170+50 uncal BP),* layer 4 to the
middle of the Preboreal (GrA-50244: 9575+45 uncal BP),
and layer 3 to the Atlantic (GrA-50241: 7775+45, and GrA-
50242: 707545 uncal BP respectively). A gap of some two
thousand years, most probably partly to be filled by the
undated layer 5, is shown by GrA-50246 and GrA-50244,
while another hiatus of some two thousand years occurs
also between the two overimposed layers 4 and 3 (GrA-
50244 and GrA-50241) (see also Figs. 2). The new results
can be compared with those previously obtained from
teeth samples.*® It is important to remark that the date
published by the above author from layer 3/3 (8357+52
uncal BP: KIA-9571) is remarkably older than that from the
same layer from Groningen laboratory (GrA-50242), which
does not fit into the chronological sequences from both
laboratories.

Apart from its cultural attribution, and the accept-
ability of the term Shan-Koba culture, the rock-shelter
started to be inhabited around the end of the Palaeo-
lithic, as previously suggested by other authors;* it was
later settled in the Preboreal period by bands of Meso-
lithic hunter-gatherers, and finally resettled during the
Atlantic by other communities of hunter-gatherers, with
a totally different cultural background. Although a for-
mer date (Ki-11085) might eventually show that the site
was inhabited also around the beginning of the Prebo-
real, Early Mesolithic period (Ki-11085), the question

44 Benecke, 2006: Tab 2.

45 see Alley, 2000; Yu and Eicher, 2001.
46 see Benecke 2006.

47 Bunbukos, et al.,, 1994: 146.
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datiranje tehnikom AMS kako bi se doprinijelo definira-
nju kronologije razlicitih slojeva pripecka.

Karakteristike uzoraka, njihovo podrijetlo, radiokarbon-
ski i kalibrirani datumi su prikazani na Sl. 7. Izabrani su iz
dobro definiranih slojeva, dubina i, kad god je to moguce,
struktura. lako su uzeta samo cetiri uzorka iz tri razlicita sloja
(6, 4.1 3), od Cega su dva iz istog sloja 3, (odnosno razine 3 i
2) (SI. 8), rezultati jasno pokazuju da stratigrafski slijed San-
Kobe uopce nije ,neprekinut’, kao sto je vec¢ pokazano radi-
okarbonskim datiranjem Zivotinjskih zubi iz istog slijeda.**

Zapravo, sloj 6 pripada zavrsetku interstadijala Allerad
(GrA-50246: 11170 = 50 uncal BP),* sloj 4 sredini preboreala
(GrA-50244:9575 + 45 uncal BP), a sloj 3 atlantiku (GrA-50241:
7775 + 45, odnosno GrA-50242: 7075 + 45 BP uncal). Razmak
od oko dvije tisuce godina, kojeg vjerojatno dijelom pokriva
nedatirani sloj 5, pokazuje GrA-50246 i Gra-50.244, dok druga
praznina od oko dvije tisu¢e godina nastaje takoder izmedu
dva superponirana sloja 4 i 3 (GrA-50244 i GrA-50241) (vidi ta-
koder SI. 2). Novi rezultati se mogu usporediti s onima koji su
prethodno dobiveni iz uzoraka zuba.* Vazno je napomenuti
da je datum koji je objavio gore navedeni autor iz gornjeg slo-
ja3/3 (8357 + 52 BP uncal: KIA-9571) znacajno stariji od onog
iz istog sloja iz laboratorija u Groningenu (GrA-50242), a koji
se ne uklapa u kronoloske sljedove iz oba laboratorija.

Neovisno o njegovoj kulturnoj atribuciji i prihvatljivo-
sti pojma kultura San-Koba, naseljavanje pripecka zapoce-
lo je krajem paleolitika, kao $to su ranije sugerirali ostali

44 Benecke 2006, Tabela 2.
45 vidi Alley, 2000; Yu i Eicher, 2001.
46 vidi Benecke 2006.



that the results raise concerns the reliability of the term
Shan-Koba culture, which was defined according to the
typological characteristics of assemblages belonging to
different climatic and cultural periods, spanning from the
Late Palaeolithic Allerad warm oscillation to the Prebo-
real Mesolithic.

7. Discussion

The new results contribute to the study of the suggested
“continuous” stratigraphies of the Crimean caves, and
point out the importance of AMS dating for achieving a
highly needed, acceptable chronological sequence of the
Late Palaeolithic and Mesolithic cultures in the region,
which is still badly known.*

In this respect it is important to point out that the AMS
dates recently obtained from two different identified char-
coal samples from the same layer of Laspi 7* partly fill the
sequential gap shown by the new Shan-Koba dates (Fig.
9). According to them, the very poor early industries with
microlithic trapezoidal geometrics from Laspi 7, attributed
to the Murzak Koba culture,®® made their appearance in
the Crimean peninsula during the second half of the Bo-
real period.

This fact is of major interest if we compare the Laspi
7 dates with the slightly later results from BPPP-2 pollen
core obtained from the neighbouring mountains of south-
ern Crimea (Fig. 1). The oldest date from this profile (Beta-
156479,.8550+40 uncal BP)°" marks a dramatic environ-
mental event, more precisely the beginning of develop-
ment of Mediterranean woodland cover, during a period
of lowering temperature and precipitation.> Interestingly
“Kukrek”lithic artefacts were found at the same depth dur-
ing sampling, suggesting the presence of hunter-gatherers
in the area when the tree cover began to change, following
a period of increasing lower moisture.®

Comparable AMS dates have been obtained also from
the Grebeniki culture open-air site of Mirne,** suggesting
that communities of hunter-gatherers, settled in different
territories close to the north Black Sea coast of present-day
Ukraine, began to produce the earliest blade and trapeze
chipped stone assemblages®® roughly in the same period.*®
They suggest the adoption of new hunting techniques,
following the new environmental conditions that began
to establish during the second half of the Boreal climatic
period.

48 see Benecke, 2006.

49 Biagi and Kiosak, 2010: Table 3.

50 bBoHuy-Ocmonosckuii, 1934; TenernH, 1989: 109.
51 Cordova and Lehman, 2005: Table 5.

52 Cordova and Lehman, 2005: fig. 2.

53 Cordova and Lehman, 2005; Cordova, 2007.
54 CraHko, 1982.

55 Clark, 1958.

56 Biagi and Kiosak, 2010: 34.

autori;* kasnije je naseljen u preborealnom razdoblju dru-
zinama mezoliti¢kih lovaca-sakupljaca, a kona¢no ponov-
no naseljen u atlantiku drugom zajednicom lovaca-saku-
pljaca, s potpuno drugacijom kulturnom pozadinom. lako
¢e prethodni datumi (Ki-11085) mozda na kraju pokazati
da je nalaziste bio naseljeno i oko pocetka preboreala, tj.
razdoblja ranog mezolitika (Ki-11085), rezultati ostavljaju
otvorena pitanja o pouzdanosti pojma kultura San-Koba
koja je bila definirana prema tipoloskim karakteristikama
skupova nalaza koji pripadaju razli¢itim klimatskim i kul-
turnim razdobljima, s rasponom od tople Allergd oscilacije
kasnog paleolitika do preborealnog mezolitika.

7. Rasprava

Novi rezultati predstavljaju doprinos proucavanju pred-
lozenih ,neprekinutih” stratigrafija krimskih Spilja i uka-
zuju na vaznost datiranja tehnikom AMS za postizanje
vrlo potrebnog, prihvatljivog kronoloskog slijeda kasno
paleoliticke i mezoliticke kulture u regiji, koji je jos uvijek
slabo poznat.*®

U tom smislu vazno je istaknuti da AMS datumi ne-
davno dobiveni iz dva razli¢ita identificirana uzorka
ugljena iz istog sloja Laspi 7% djelomi¢no popunjavaju
stratigrafsku prazninu na koju ukazuju novi datumi San-
Kobe (Sl. 9). Prema njima, vrlo siroma3ne rane industrije s
geometrijskim trapezoidalnim mikrolitima iz Laspi 7, pri-
pisane kulturi Murzak Koba,*® pojavile su se na krimskom
poluotokom tijekom druge polovice borealnog razdoblja.

Ova cinjenica je od velikog znacaja ako usporedimo
datume za Laspi 7 s nesto kasnijim rezultatima BPPP-2 jez-
gre peluda dobivene iz susjednih planina na jugu Krima (SI.
1). Najstariji datum iz tog profila (Beta-156479, 8550 + 40
uncal BP)*'! obiljezava dramati¢an okolisni dogadaj, to¢nije
pocetak razvoja mediteranskog Sumskog pokrova tijekom
razdoblja spustanja temperature i oborina.>* Zanimljivo
je da su liticki artefakti ,Kukrek” pronadeni na istoj dubini
tijekom uzorkovanja, $to ukazuje na prisutnost lovaca-sa-
kupljaca na podruc¢ju gdje se Sumsko zemljiste pocelo mi-
jenjati i to nakon razdoblja smanjenja vlage.>

Usporedivi datumi dobiveni tehnikom AMS iz na-
lazista na otvorenom kulture Grebeniki iz Mirne,** uka-
zuje da su zajednice lovaca-sakupljaca, naseljene na
razli¢itim podruéjima blizu sjeverne crnomorske obale
u danasnjoj Ukrajini, pocele proizvoditi najraniji cijepa-
ni liticki materijal sa sjecivima i trapezima*® otprilike u

47 Bunbukos, i sur., 1994, 146.

48 vidi Benecke, 2006.

49 Biagi i Kiosak 2010, Tabela 3.

50 bBoHuy-Ocmonosckuii, 1934; Tenernn, 1989., 109.
51 CordovaiLehman, 2005; Tabela 5.

52 CordovailLehman, 2005:sl. 2.

53 Cordova i Lehman, 2005; Cordova, 2007.

54 CraHko, 1982.

55 Clark, 1958.
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Figure 9. Shan-Koba: plot of the new AMS calibrated BC dates
(SK1-SK4) compared with the results from Laspi 7

Slika 9. San-Koba: Ispis novih kalibriranih BC datuma dobivenih
AMS tehnikom (SK1-SK4) u usporedbi s rezultatima iz Laspi 7
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