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23 
Abstract 24 

This paper presents the results of excavations conducted at the Late Gravettian site of 25 
Lubná VI in 2012 and 2018. This site is an exceptional example of a short-term Late Gravettian 26 
campsite, occupied between 27.5 and 27.1 ka cal BP. Due to the specific location of this site, 27 
in an area situated far from lithic raw material sources, the archaeological remains offer a rare 28 
possibility to understand the subsistence strategy of highly mobile hunter-gatherers in the 29 
Late Pleistocene. The knapped lithic assemblage is composed of erratic Cretaceous flint 30 
imported over long distances, and the tool inventory is typical of Late Gravettian assemblages 31 
from Central Europe, with a dominance of burins and backed implements. However, the lack 32 
of chert and flint raw material in the vicinity of the site inspired the occupants to use bladelet 33 
blanks to make hunting weaponry from burin spalls. This specific behaviour is unique among 34 
Gravettian inventories known from the western Carpathians. Reindeer dominate the faunal 35 
assemblage over other species. The season of occupation at Lubná VI was probably early 36 
autumn, and may be associated with the maximum use of environmental resources by the 37 
hunter-gatherers. The small campsite was located at a convenient spot for processing reindeer 38 
carcasses, where some hearth stone constructions were arranged. Because there was no 39 
woody vegetation in the closest vicinity of the site, reindeer bones and fat were used as fuel 40 
in hearths. Given the lack of nearby flint raw materials, the accessibility of large numbers of 41 
reindeer near Lubná, probably present on a seasonal basis, explains the occurrence of Late 42 
Gravettian occupation in this micro-region. 43 

44 
45 



I. Introduction 46 
This paper presents the results of an excavation conducted at the site of Lubná VI in 47 

2018, which was a continuation of fieldwork carried out here in 2012. Both excavation seasons 48 
revealed traces of an intense Late Gravettian settlement, consisting of two fireplaces, around 49 
which were abundant archaeological and zoological materials. Due to the specific location of 50 
this site, in an area situated far from lithic raw material sources, its archaeological remains 51 
offer a rare possibility to understand the subsistence strategy of highly mobile hunter-52 
gatherers in the Late Pleistocene.  53 
 54 
II. The site 55 

The complex of archaeological sites at Lubná is situated at the Rakovnik Foothills, 56 
within the Pilsen Hills in the Berounka Upland, in the central part of the Bohemian Massif (Fig. 57 
1A). The sites are located north of the village of Lubná, in the central part of the Černy Potok 58 
river valley, the fifth stream that flows into the Rakovnický Potok in Rakovník, i.e. 3.72 km 59 
north of the site (Fig. 1B, C). The valley yielded a number of archaeological sites, all of which 60 
are located on a gentle ridge slope facing southeast, protruding northeast from the Na pláni 61 
hill (409 m a.s.l.). Lubná I was found at the local brickyard, 100 m from the watercourse, at 62 
approx. 364 m a.s.l. and currently elevated 2 m above the watercourse, while Lubná VI, was 63 
discovered in a road cutting about 300 m southwest from Lubná I, at a similar altitude and 64 
distance from the watercourse (Šída 2009, 2016) (Tab. 1). Research at the Lubná site cadastre 65 
began in the 1880s, when the palaeontologist J. Kušta, found Pleistocene bones (Kušta 1891). 66 
Kušta terminated his research in 1891 recording animal remains and lithic assemblages. The 67 
second phase of research began in 1905 with fieldwork conducted by J. Haken, J. Soukup, and 68 
J. Renner. They all acquired small lithic collections and discovered new locations (Lubná IV, VII 69 
and probably V and VIII). The third period of research occurred in 1933 by J. Böhm (1934). In 70 
the sixties S. Vencl excavated sites III and IV (Vencl, 1964). Recent excavations started in 2012 71 
by P. Šída, and concerned site VI, where a fireplace lined with large numbers of stones and 72 
accompanied by lithic artefacts was discovered (Šída 2016). 73 

 74 
Fig. 1. Location of the Lubná site complex in the background of: A) digital relief model of the 75 
Bohemian Massif; B) shaded relief model C) topographic map of the Lubná–Rakovník region. 76 

Fig. 2. Map of surface sediments of the area between Lubná and Rakovník according to the 77 
Czech Geological Survey (geology.cz). Abbreviations of geological labels: Carboniferous: C 

r – 78 
sandstones, siltstones, claystones, conglomerates, breccias, coal seams, volcanoclastics; Cr1 – 79 
sandstones, siltstones, claystones, coal seams, breccias, volcanoclastics; Cr2 – sandstones, 80 
conglomerates, siltstones, claystones, volcanoclastics, coal seams; pe

 C 
n – reddish–brown 81 

siltstones and claystones, sandstones, conglomerates; c – lamprophyre; mi
 gd – 82 

microgranodiorite; q
 d – quartz diorite. Palaeozoic: h

wNP 
bl – coarse–grained sediments; pN – 83 

sandstones, conglomerates, sands, sandy clays, quartzites; si
wNP 

bl – silicified weathering and 84 
slate; šN – coarse–grained gravel with a predominance of silicites and quartz, sandy gravel; 85 
wNP 

bl – fine to medium–grained slates and siltstones; za
wNP 

bl – coarse–grained sediments with 86 
fragments of slates.  Quaternary: a

 Qh – anthropogenic deposits (heaps, landfills); es
 Qp3 – 87 

slope sandy silts, sometimes clayey silts with rock fragments and loess; f Qh – fluvial silts, sands 88 
and gravels; f

 Qp2a – fluvial sands and gravels; n
 Qh – sediments of water reservoirs, water 89 



areas; Qh – silts and sandy silts, places with rock fragments and boulders; s
hj Q – slope clays 90 

and clays with rock fragments, places with gravels.  91 

 92 
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Lubná I 
50.0837608oN, 
13.7026861oE 

366 364 110 0 

Lubná VI 
50.0812875oN, 
13.7006286oE 

373 371,2 75 300 

Table 1. Main location parameters of Lubná I and VI sites. 93 
 94 
During the excavations, abundant bone materials were discovered, of which selected 95 

specimens were radiocarbon dated. To date, we have two sets of radiocarbon dates, one 96 
measured at the Centre for Isotope Research (University of Groningen, the Netherlands), and 97 
another at the Poznan Radiocarbon Laboratory (Poland). The 11 radiocarbon dates were 98 
obtained from reindeer and single Alpine ibex remains (Wilczyński et al., 2020a). The results 99 
indicate that the human occupation at Lubná VI falls between 27.5 and 27.1 ka cal BP and is 100 
contemporaneous with other Late Gravettian sites in central Europe (Lengyel and Wilczyński, 101 
2018; Wilczyński et al., 2020a). Applying the Greenland ice core chronology (Rasmussen et al. 102 
2014), the human occupation falls at the beginning of the GS-3 stadial.   103 

 104 
III. Material and method 105 
Fieldwork 106 

In 2018 an area of 20 square meters were excavated, including a 2 square metre area 107 
that had been explored previously in 2012. Because of the impressive preservation of the 108 
stone structures, the excavation in 2018 aimed at leaving them in situ for further 109 
investigations. The excavated sediment was wet-sieved using 1 mm mesh. The positions of all 110 
archaeological finds and animal remains greater than 1 cm were recorded by total station. 111 

 112 
Geology 113 

The geological context to the complex of archaeological sites were carried out on the 114 
basis of the geoportal resources made available by the Czech Geological Survey (geology.cz) 115 
with particular emphasis on topographic (various scales) and geological maps (scales 1:25,000 116 
and 1:50,000). Based on these, cartographic materials were developed and planimetric 117 
measurements were taken. Moreover, the resources of orthophotomaps and digital elevation 118 
models at various scales were used. These analyses were complemented by geological-119 
geomorphological field mapping of the surroundings near the archaeological sites carried out 120 
simultaneously with archaeological works in August 2018.  121 



Field descriptions of the sedimentary-soil sequences selected for further laboratory 122 
tests were based on the Fieldguide for soil description (2017). Laser particle size analyses in 123 
the 0.001-2000 μm range were performed on a Malvern Mastersizer 2000 HydroG. Gravel 124 
particles (>2000 μm) were separated on sieves and included in the calculation of the main 125 
fractions. 126 

 127 
Lithic studies 128 

All lithic materials collected at Lubná VI during the 2012 and 2018 field seasons were 129 
included in this analysis. Lithic raw materials were identified macroscopically following 130 
Přichystal (2013) and the Lithic Reference Collection of the ELTE University of Budapest 131 
(Mester 2013). The raw materials used to build the stone pavement beneath the hearths were 132 
studied macroscopically, using samples of local rocks (carboniferous and Miocene 133 
sandstones). We performed a lithic refitting analysis. Fragments which compose a complete 134 
artefact after conjoining them were counted as a single object regardless of the number of 135 
fragments. Therefore, the number of recovered artefacts is greater. 136 

The knapped lithic assemblage was divided into four groups: cores (including lumps 137 
with single scars and pre-cores), chips/chunks, blanks (including flakes, blades and bladelets), 138 
and retouched tools. All of the complete unretouched artefacts and fragments >1.5 cm were 139 
included in our analysis. Retouched artefacts were studied regardless of their size. A lithic tool 140 
was defined here as a knapped stone product with an edge modified by retouching or burin 141 
spall removal. The tools were analysed in terms of lithic raw material, blanks of the tools, 142 
typology and use-wear. Retouched tools were described following the criteria proposed by 143 
Inizan et al. (1999), and were divided into major type classes: end-scrapers, burins, edge 144 
retouched tools, perforators, truncations and armature. Unfinished backed blades and 145 
bladelets were included as armatures. The category of armatures was subdivided into points, 146 
backed and backed-truncated artefacts. The points were further divided into 147 
Gravette/microgravette point, backed point, shouldered point and retouched point. The 148 
Gravette/microgravette definition here, following Demars and Laurent (1992), was restricted 149 
to those specimens having inverse mostly flat basal or rarely distal retouch opposed to the 150 
backed edge (Lengyel 2016, 2018). We included notched and denticulated artefacts within the 151 
group of edge retouched tools. 152 
 153 
Use-wear analysis 154 

Reconstructing human activities at the site was supported by functional analysis of the 155 
lithic tools. We analysed 426 artefacts, including 176 retouched tools, 103 blades, 62 flakes, 156 
and 85 burin spalls. Armatures were the most numerous among the group of formal tools 157 
(N=139), followed by burins (N=22), retouched blades (N=12), retouched flakes (N=2) and 158 
perforator (Table 7). Use-wear analysis was carried out at the Laboratory of Archaeometry 159 
and Archaeological Conservation, Institute of Archaeology, University of Wrocław, with the 160 
use of optical microscopes: an Olympus SZX9 stereomicroscope (×6.3–114) for recording 161 
fractures and scars, and a Nikon ECLIPSE LV100 metallographic microscope (×50–500) for 162 
analysing polish and other microtraces. Prior to microscopic observations the artefacts were 163 
cleaned briefly in an ultrasonic tank. Unfortunately, white patina was a common post-164 
depositional modification present on most of the Lubná lithics. It covered all types particularly 165 
along edges, mimicked edge rounding and prevented observation of polish from use-wear 166 
processes. This is why, in many cases, the interpretation of traces was based on forms and 167 
direction of scars and was limited to determining the direction of movement. Final 168 



interpretations were made using a comparative experimental reference collection housed at 169 
Wroclaw University and published use-wear models (e.g. Sano 2012).  170 
 171 
Archaeozoology 172 

The identification of bone remains from Lubná VI was undertaken using comparative 173 
material housed at the Institute of Systematics and Evolution of Animals, the Polish Academy 174 
of Sciences in Kraków, and publications concerning animal bone identifications (Pales and 175 
Garcia 1981; Schmid 1972; Hillson 1992). Three quantification methods were used to calculate 176 
the species proportions, NISP (Number of Identified Specimens), MNI (Minimum Number of 177 
Individual Animals) and MNE (Minimal Number of Skeletal Elements) (Klein and Cruz-Uribe 178 
1984; Lyman 1994; Reitz and Wing 1999). Significant fragmentation and lack of characteristic 179 
features meant that part of the bone assemblage could only be assigned generally to three 180 
categories based on size: large (Bos/bison size), medium (reindeer size) and small mammals 181 
(fox/hare size). Further, bone fragments without visible morphological features were 182 
classified as undetermined. 183 

All the bone remains were subjected to detailed observations in order to identify any 184 
marks left by humans, carnivores and rodents, or plant root activity. The bones were examined 185 
closely to document all possible human modifications including cut marks, percussion marks 186 
and traces of burning (Bennet 1999; Binford 1981; Lyman 1994; Olsen and Shipman 1988; 187 
Stiner et al. 1995; Villa et al. 2002; Fernandez-Jalvo & Andrews 2016). Binford’s (1981) criteria 188 
were used for interpreting cut marks on the bones of mammal taxa discovered on the site. 189 
Carnivore modifications were assessed based on numerous papers (Binford 1981; Haynes 190 
1980, 1983; Lyman 1994; Fosse et al., 2012). 191 

In archaeological studies, relevant information on the animal exploitation includes an 192 
analysis of the age at death profile of individual species. The age of animals represented at 193 
Lubná VI, whenever possible, was determined on the basis of the degree of formation and 194 
abrasion of individual teeth (Reitz and Wing 1999; Hillson 2005). 195 

 196 
Isotopic studies of faunal material  197 
 Intratooth strontium, oxygen and carbon isotope analysis was used to investigate the 198 
seasonal mobility and dietary patterns of the reindeer individuals found at Lubná. Strontium 199 
in tooth enamel is resistant to diagenetic contamination and 87Sr/86Sr constitutes an effective 200 
proxy for establishing prey mobility across different geological units during the period of tooth 201 
growth (Price et al., 2002). Conversely, tooth dentine is porous to diagenesis and following 202 
burial endogenous strontium ratios are overprinted by exogenous strontium absorbed from 203 
the burial environment. Strontium in tooth dentine can therefore be used to estimate 87Sr/86Sr 204 
ratios at the burial location, and comparisons between dentine and enamel from the same 205 
site can reveal whether individuals grew up locally or migrated into the area near the site 206 
during life (e.g. Viner et al., 2010). Meanwhile, intra-tooth oxygen isotope ratios in fauna in 207 
mid-high latitudes vary according to seasonal temperature changes, while carbon isotopes 208 
reflect seasonal changes in diet (Pederzani & Britton, 2019). In total, 22 reindeer teeth from 209 
eight individuals were analysed, including some sets of M1-M2-M3 and P2-P3-P4 from the 210 
same individual. Additionally, eight plant samples collected from different geologies across 211 
the west Czech Republic were also analysed to improve the resolution of data available for 212 
constructing a basemap of strontium isotope variability in the region. Results from these 213 
analyses are still being interpreted and will be presented in full in a future dedicated paper 214 
(Pryor et al. in prep.). Here, we summarise only the main findings.  215 



 216 
IV. Results 217 
IV.1. Relief and surface sediments 218 

The Lubná site complex is located at an altitude of 360 to 372 m a.s.l. (Fig. 1C). It is 219 
basically the lower, anthropogenically modelled edge of the slope (up to 5 m high), steeply 220 
descending to the bottom of the valley of the Černy Potok. The maximum peaks of the terrain 221 
are in the watershed zone and reach up to 409 m a.s.l. ("Na Pláni " Hill) to the west of the site 222 
at a distance of only 1.25 km. Even higher absolute heights built of Palaeozoic quartz diorites 223 
are present in the watershed zone, south of Lubná (the Senecka Hůra, 535 m a.s.l.), i.e. about 224 
2.1 km from the site (Fig. 1C). 225 

In the area surrounding the archaeological site the surface sediments are clearly 226 
differentiated both in terms of age and lithology. The sites are located within a patch of silty-227 
sandy (loess-like) sediments (Fig. 2), covering the left (western) slope of the Černy Potok 228 
valley, which is generally oriented SW-NE. The Aeolian-diluvial, silty-sandy layer (Upper 229 
Pleistocene) marked on the geological map covers the entire slope and reaches as far as the 230 
plateau zone, on the boundary of which they completely disappear. This patch has a surface 231 
area of 1578 m2, which represents 15% of the entire river basin. In the plateau zone, these 232 
covers go into the reddish-brown weatherings of siltstones, claystones and sandstones 233 
(Westphal, Carbon). Such a pattern of slope and plateau sedimentation in this part of the 234 
Rakovnik Foothills is also repeated in neighbouring, similarly oriented river valleys (Fig. 1B, C). 235 
This explains the location of the Aeolian covers by the occurrence of orographic barriers, 236 
forcing the accumulation of sediments just behind them. A characteristic feature of the slopes 237 
is the occurrence of dry erosive-denudational valleys. These forms are more readable on 238 
slopes built of Carboniferous rocks, while on loess-like slopes they are more straightforward, 239 
but less numerous, less dismembered, and reach as far as the watershed zones (Fig. 1C). In 240 
contrast, the narrow bottom of the valley of the Černy Potok (~50 m wide) is filled with young 241 
Holocene silty-sands with gravel. Fan-type accumulation forms are not recorded (Fig. 1C). 242 
 243 
IV.2. Sediment-soil sequence at Lubná VI 244 

The sediment-soil sequence is only 3 metres thick (Table 2; Fig. 3). Morphology of the 245 
section indicates that these are sub-horizontally layered sediments. The dominant fraction is 246 
silt, accompanied by sands and gravel. These thicker fractions are particularly visible in the 247 
form of several macroscopically recorded sandy-gravel layers usually 1-2 centimetres thick. 248 
These layers can be treated as lithological and stratigraphic markers. The profile base is a unit 249 
of layered, decalcified sandy-gravel sediments of red-brown colour. In the light of laser grain-250 
size analyses, the sequence is built up by silts of different compactness and thicker fractions, 251 
i.e. sand and gravel. The presence of sandy grains is constantly recorded, but the share of this 252 
fraction generally decreases towards the topographic surface. Similarly, the presence of 253 
gravels is also recorded in almost all the samples, but their share is characterized by abrupt 254 
changes of content - from minimum values (close to zero) to maximum values (up to 23%). In 255 
the upper layers of the analysed sequence, generally up to a depth of 1.35 m, the Ap-Bt-BC 256 
soil horizons corresponding to lessivé soils are well readable. The diagnostic illuvial horizon is 257 
rich in clay coatings and infilling inside free spaces. The main cultural layer is documented at 258 
a depth of 1.75-1.85 m (Table 2; Fig. 3) within the carbonate dust-sand layer, which can 259 
generally be considered as an Aeolian loess deposit.  260 

The formation of the sequence allows us to deduce the genesis of the diluvial-Aeolian 261 
layer covering the slope of the left bank of the Černy Potok. The main material forming these 262 



covers are older weathered clastic sediments (sands and gravels of the Carboniferous age) 263 
redeposited over short distances by both Aeolian and slope processes. The relatively large (~3 264 
m) thickness of dust-sand sediments indicates the activity of weeding processes in higher 265 
hypsometric positions (the plateau and slopes), followed by short-distance transport and 266 
accumulation in the lower part of the slope in contact with the valley bottom. On the other 267 
hand, the formation of soil horizons formed from the topographical surface allows only  268 
conclusions about the post-sedimentary activity of pedogenic processes, which masks 269 
lithogenic processes and possible traces of human existence. Additionally, the formation of 270 
the topmost soil horizon, in the form of a mixed arable layer and composed of the material of 271 
all horizons, indicates intensive activity of soil erosion processes. Its considerable thickness, 272 
good formation of the topmost part, comprising an illuvial horizon and complete lack of the 273 
eluvial horizon, testifies to at least medium-advanced erosion, covering at least the upper 50 274 
cm and perhaps even more than 1 m. 275 
 276 

Depth [m] Litho- and pedological characteristic 
0-0.50 Ap soil horizon: silty loam, greyish brown, numerous plant roots, very 

numerous bio-channels, coprolites, drying cracks, sharp and horizontal  
border in colour and lithology, HCl- 

0.5-0.85 Bt soil horizon: silty loam, brown-orange, solid, compact, porous, numerous 
vertical clay fillings in biochannels and fissures, HCl-, clear horizontal 
boundary 

0.85-1.35 BC soil horizon: silty loam, light brown-yellow, structureless, massive, less 
cracked than Bt soil horizon, numerous vertical fissures (continuation of 
those described above), clay coatings as above (but less numerous), HCl-, 
boundary clear in colour and carbonate content 

1.35-1.75 Ck soil horizon: calcareous silty loam with layers of sand and gravel (up to 5 
mm in diameter), dark yellow with a reddish tint, rich in carbonates (gap 
fillings and small concretions), numerous horizontal layers of sand (1-2 cm 
thick) - especially visible at depths: 1.5 and 1.6 m, HCl+ 

1.75-1.85 Cultural layer; horizontal, compact layer composed of artefacts, bones, 
stones fragments of rocks embedded in ash. Stones – very varied (diameter 
up to 10 cm), both sharp-edged and rounded. Sharp and horizontal  border 
in colour and lithology 

1.85-3.00 Sandy silt turning downwards into sand, dark yellow-red with depth 
changing into reddish-rust, horizontally layered (sandy and gravel-sandy 
layers), numerous grey and white carbonate root pseudomorphoses, HCl- 

Table 2. Characteristics of the sediment-soil sequence representative of the Lubná VI site. 277 
 278 
Fig. 3. Lithological and pedological characteristics of soil-sediment sequence representative 279 
of Lubná VI site. 280 
 281 

The silty-sandy sediment cover is accumulated to several meters depth in the lower 282 
parts of the slopes. This is probably the only sediment where occupational layers of Upper 283 
Palaeolithic date could have been preserved. The site location is within easy access of running 284 
water as it lies close to the riverbed. The low hypsometric and geomorphological position 285 
ensured good topoclimatic conditions for settlement. The zone covered by the site complex is 286 
an area located in the seclusion of a deep sub-south valley. The "disadvantage" of the Lubná 287 
VI location is the limited lookout in all directions. 288 
 289 
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 290 
IV.3 Spatial distribution 291 

All finds were found in a single archaeological layer situated 1.8 m beneath the modern 292 
topographic surface embedded in a loess-like sediment. There is no evidence of cryoturbation 293 
or solifluction that would have disturbed the archaeological layer (Fig. 4). The archaeological 294 
layer tilts gently in the northern direction but without visible slope movements. Traces of 295 
solifluction are readable directly above the archaeological layer, in the younger loess unit. This 296 
is evidenced primarily by the layer of sediments with thicker grains (sandy-gravel), genetically 297 
linked to older rocks forming slopes in higher topographic positions, as well as documented in 298 
the floor of the section. 299 

 300 
Fig. 4. Lubná VI (excavation in 2012 and 2018). NW section with lithic industry marked by 301 
black spots and bones marked on grey.   302 

 303 
Fig. 5. Lubná VI (excavation in 2012 and 2018). General view of site surface and spatial 304 
distribution of all lithic artefacts including refittings A – red colour for tool refittings and blue 305 
for technological, and B – retouched tools. 306 

 307 
These statements are supported by the spatial distribution of stone and knapped lithic 308 

finds. They were concentrated around two hearths (Fig. 5.). This pattern is similar for 309 
retouched tools, which do not form spatial clusters. The refittings of knapped stone artefacts 310 
include conjoins of breakage surfaces and removals siting into their negative scars. The 311 
distance between refitted elements is usually less than one meter (average distance between 312 
pieces is 0.81 m), and the farthest compilation includes artefacts spread over an area of 5 313 
square meters. The spatial distribution of refitted objects vividly shows the way in which the 314 
whole technological process, together with retouched tool production, was carried out at the 315 
site. Both hearths were constructed with a number of stones (Fig. 6). The most commonly-316 
used stone to construct a hearth was a local ferrous sandstone derived from carboniferous 317 
sediments, the closest outcrops of which can be found on the opposite slope of the valley. 318 
Rarely, iron-rich Neogene sandstones from Rakovník and quartz boulders of unclear origin 319 
were parts of the stone structure. Based on the distribution of knapped lithic refits it is 320 
possible to conclude that both hearth structures were contemporaneous, and are a 321 
consequence of undertaking similar activities within a limited area of a single occupational 322 
event. 323 
 324 
Fig. 6. Lubná VI (excavation in 2012 and 2018). Stones from pavement. 1-2 – fine grained 325 
carboniferous ironsandstones, 3 – carboniferous ironsandstone with quartz cobbles, 4 – iron 326 
conglomerate, most probably Miocene, 1 – No. 1301, 2 – No. 898, 3 – No. 1036, 4 – No. 489. 327 
Scale bar is 10 cm. 328 
 329 
IV.4 Lithic studies 330 
 A total of 13,742 chipped stone artefacts were discovered, 12,744 of which are chips 331 
and chunks we omitted from this study. The lithic assemblage consists of flakes (N=262), 332 
blades (N=274), retouched tools (N=198), and burins spalls (N=261). There are a further two 333 
cores, and a flint hammerstone made on a core (Table 3).   334 

 335 
 336 
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 337 
Lithic inventory: N % 
Cores 2 0.20 
Flint hammerstone 1 0.10 
Flakes 262 26.25 
Blades 274 27.46 
Burin spalls 261 26.15 
Retouched tools 198 19.84 
Subtotal 998 100.00 
Chips and chunks 12744 - 
Total  13742 - 

Table 3. Lubná VI (excavation in 2012 and 2018). General structure of the chipped stone 338 
inventory.  339 
 340 
 The complete knapped lithic assemblage was made of Cretaceous erratic flint 341 
originating in glacial moraines and glacio-fluvial sediments deposited north of the Ore 342 
Mountains or the Sudetes. The minimal distance of transport therefore is ca. 120 km. The lithic 343 
raw material is good quality and, according to the size of cores and blanks, was brought to the 344 
site as small nodules not exceeding over a dozen centimetres. The surfaces of the lithic finds 345 
do not show traces of rolling or other alterations caused by exposure to weathering. Among 346 
the artefacts numerous specimens are patinated. The patina consists of a thin film, light-blue 347 
in colour (N=545; 54.7%) or white in colour (N=106; 10.4%). Only 24 artefacts were burned 348 
(2.4%). 349 
 The cores do not exceed 6 cm (Fig. 7:2, 3). One core has two striking platforms which 350 
were used to remove mainly blades but flake scars are also visible on the flaking surface. It 351 
was made of a small nodule of flint. The second core has a single striking platform and yielded 352 
only blade removals. It was made on a nodule initially used as a flint hammerstone (Fig. 7:3). 353 
Both cores were intensively reduced.   354 

 355 
Fig. 7. Lubná VI (excavation in 2012 and 2018). 1 – flint hammerstone, 2, 3 – cores, 4-7, 10-356 
11 - burins, 8 - truncated blade, 9 - perforator.   357 
 358 

A flint hammerstone was made on a blade core (Fig. 7:1). This specimen has strong 359 
traces of impacts at both ends. We cannot clearly determine whether this artefact was used 360 
for flint processing, or was also used for other activities, for example related to bone splitting.     361 

The 262 flakes make up 26.17% of all artefacts excluding chips and chunks (Table 3). A 362 
total of 212 specimens are complete, 13 are proximal fragments, 2 are medial fragments, and 363 
262 are distal fragments. Only 50 specimens are cortical or have naturally weathered surfaces 364 
(19.1%). The fully or nearly fully cortical items make up 3.5% of the flake inventory (N=9). The 365 
flakes are dominated by unidirectional dorsal scar patterns (N=146; 55.7%); specimens with 366 
transversally or obliquely oriented dorsal scars are less frequent (N=75; 28.6%). Sporadically, 367 
core trimming flakes occur (N=20). Rejuvenation of the core platform is evidenced by core 368 
tablets and small flakes that have been removed from the platform edge (N=22). The flake 369 
platforms are mostly plain (N=78; 34.7%), or faceted (N=70; 31.1%). Linear and punctiform 370 
platforms are less numerous (N=41; 18.2%). The butts often are dihedral (N=32; 14.2%). Only 371 
four flakes bear marks of natural cortical surface on their platforms. The mean dimension of 372 
the intact flakes (including refitted ones) is 22.8 x 21 x 3.8 mm; whereas only two items are 373 



greater than 50 mm (representing 0.8% of all the flakes). The biggest flake size is 51 x 37 x 11 374 
mm. 375 

A total of 274 blades are in the lithic inventory, representing (excluding chips and 376 
chunks) 27.4% of all lithics (Table 3). Only 75 specimens are complete, and 67 are proximal, 377 
58 medial, and 74 are distal fragments. The majority of the blades are free of cortex or natural 378 
flint surfaces (N=235; 85.8%), and only four blades (6.9%) are almost fully covered by a natural 379 
surface. Unidirectional scar patterns predominate the blades’ dorsal face (N=170; 62.0%) over 380 
bi-directional dorsal scar pattern (N=14; 5.1%). There also is a variety of crested blades (N=37; 381 
13.5%) and secondary crested blades (N=36; 13.1%). Blade platforms are usually plain (N=74; 382 
52.1%), and the number of faceted platforms (N=50; 35.2%) is smaller. Linear or punctiform 383 
butts are less numerous (N=13; 9.2%). Additionally, we have distinguished five blades with 384 
dihedral butts. Numerous blades have a regularised butt edge (N=77; 54.2%) and additionally, 385 
26 specimens (18.3%) have clearly visible traces of abrasion (sometimes very strong, similar 386 
to polishing). The frequency of the lips on the ventral face is high (N=88; 62%). Generally, the 387 
blades are narrow and slender. The usage of burin-shaped cores also raise the frequency of 388 
this blade shape. The average dimensions of the complete blades, including the refittings, are 389 
34.4 x 11 x 3.2 mm; while 19 specimens (6.9%) are more than 50 mm in length. The longest 390 
blade has dimensions of 74 x 21 x 3.5 mm.  391 

Burin spalls are numerous and make up a quarter of the whole flint inventory (Table 392 
3). Often they form refittings with burins, core/burins and themselves. Among them 119 393 
pieces are complete. The dimensions of the burin spalls are only slightly smaller in comparison 394 
to blades from this site (Table 4), where the largest specimen has dimensions 58 x 9 x 7 mm. 395 
Additionally, 63 burin spalls showed evidence of retouching, present on the original surface of 396 
the blanks used for burin and burin/core production.      397 
 398 
Tool Parameter Length Width Thickness 
Blades Average dimension 34.4 11 3.2 

Max 74 21 3.5 
Burin spalls Average dimension 27.2 5.1 3.4 

Max 58 9 7 
Table 4. Lubná VI (excavation in 2012 and 2018). Comparison of average dimension of blades 399 
and burin spalls.  400 

 401 
Retouched tools make up one fifth of the whole inventory (Table 3.). The most 402 

numerous type is the backed implement (N=136), representing less than 70% of the tools. 403 
Other tool groups occur less frequently, and among them burins (N=29) and retouched blades 404 
(N=17) are the most numerous. Other tool types are represented only by single pieces (Table 405 
5).   406 

 407 
Retouched tools, unfinished pieces and by-products: N % 
Burins 29 14.65 
Truncated blade 1 0.51 
Perforator 1 0.51 
Backed implements 136 68.69 
Unfinished backed blades/backed by-product 11 5.56 
Retouched blades 17 8.59 
Retouched flakes 3 1.52 



Total 198 100.00 
Table 5. Lubná VI (excavation in 2012 and 2018). General structure of retouched tools 408 
inventory.  409 
 410 
Fig. 8. Lubná VI (excavation in 2012 and 2018). 1-9 burins.  411 

 412 
The burins comprise the second largest tool group in this inventory (N=29; 14.65% of 413 

the tools). There are dihedral (N=11), truncation (N=7), burin shaped cores (N=6), and on a 414 
break (N=2) subtypes (Fig. 7:4-10; 7). Also, combinations of different kinds of burins can be 415 
distinguished (N=2), as well as fragments of damaged/broken specimens of an undetermined 416 
type (N=1). The blanks of the burins are mainly blades (N=27) and two specimens were made 417 
on an undetermined blank and a flake. The burins were mainly produced on blanks of a 418 
trapezoid (N=12), triangular (N=5) or polygonal (N=4) cross section. The average dimensions 419 
of a complete burin (estimated from refitted items) are 52.8 x 19.7 x 7.7 mm. The biggest 420 
specimen is 80.3 x 29.1 x 8.9 mm. The dihedral burins (N=11) are generally specimens made 421 
by a number of blows, among which there are two double specimens. Burins on truncation 422 
(N=7) are composed of specimens made on medium-sized slender blades. The retouch which 423 
created the truncation was most often made by a fine regular set of removals. In the discussed 424 
inventory six burin shaped cores were described (Fig. 7: 4-7). These specimens, from the 425 
typological point of view, are polygonal, multi-scars burins, made on massive blanks, from 426 
which a series of slender burin spalls were detached. They seem to have been exploited first 427 
like a regular (most often dihedral) burin where the spalls were obtained from the blank’s 428 
dorsal-ventral edge. The removal surface then moved onto the dorsal side of the blank, or 429 
rarely onto the ventral surface. The striking platform was created by (1) a truncation, or by (2) 430 
transversal percussion similar to the method used for creating dihedral burins. Two specimens 431 
have striking platforms created like those in Kostienki knives (Fig. 7: 4, 7). The largest piece of 432 
burin-shaped core measures 61 x 34 x 10 mm, and the smallest 24 x 15 x 15 mm. In two cases 433 
it was possible to refit single burin-spalls. Among them, three are transversal burins and two 434 
are combined burins: on break and truncation burin, and a dihedral burin in combination with 435 
an undetermined one.   436 

A single truncated blade is represented by a distal fragment of a concave specimen, 
437 

made on a non-cortical blade (Fig. 7:8). A single fragment of asymmetrical perforator was 
438 

made on a regular blade and a triangular cross section. The working edge was formed by semi-
439 

abrupt retouch (Fig. 7:9).  
440 

Backed implements (N=136; 68.69%) are the most numerous groups among the 
441 

retouched tools. (Table 5.). Tools in this category are very regular and slender. Blades (N=99, 
442 

72.8%) and burin spalls (N=37, 27.2%) were used to produce these items.  
443 

 444 
Backed implements: N % 
Backed blade/lets 93 68.4 

Po
in

ts
 Backed points 3 2.2 

Double backed points 2 1.5 
Gravette points 5 3.7 
Microgravette points 33 24.3 

Total 136 100.0 
Table 6. Lubná VI (excavation in 2012 and 2018). General structure of backed pieces tool 445 
category. 446 



 447 
Backed implements were divided into two categories: backed blades/bladelets and 448 

points, including backed points, double backed points, Gravette and microgravette points 449 
(Tab. 6). Among the backed blades (N=93), there are two whole specimens, 63 mesial, 15 450 
proximal and 15 distal fragments (Fig. 9: 23-27, 30-36). Among points, microgravettes are the 451 
most numerous (N=33), characterised by the presence of flat ventral retouch or semi-abrupt 452 
retouching in basal or distal ends (Fig. 9: 3-14). Other categories of points, like Gravette points 453 
(Fig. 9: 1-2) and double backed points (Fig. 9: 15), are less numerous (Tab. 6). The backed 454 
implements are frequently fragmented; therefore, it is difficult to determine the whole length 455 
of this type of tool. The dimensions of the largest wholly preserved Gravette point are 62.9 x 456 
10.6 x 5.9 mm, and for microgravette points is 44.2 x 5.5 x 4.9 mm. 457 

There are eight unfinished backed fragments and three by-products broken during 458 
production.  459 

 460 
Fig. 9. Lubná VI (excavation in 2012 and 2018). 1-2 Gravette point, 3-14 microgravette points, 461 
15 double backed point, 16-22, 28, 29 backed points, 23-27, 30-36 backed blades. 462 
 463 

Retouched blades (N=17) include two complete, seven proximal, three medial and five 464 
distal fragments. The biggest specimen is a proximal fragment, 105.3 x 21.6 x 5.7 mm. The 465 
retouch is fine, semi-abrupt or abrupt, usually located on one of the edges.  466 

The retouched flakes (N=3) bear on the edges semi-abrupt and denticulated retouch. 467 
They are small specimens, only a single flake was preserved whole and has dimensions of 42 468 
x 38 x 17 mm. 469 

 470 
Fig. 10. Lubná VI (excavation in 2012 and 2018). Refittings made from Cretaceous flint. 1 - 471 
two striking platforms core, 2, 3 – dihedral burins, 4 – burin on a break. Scale bar is 10 cm.  472 

 473 
From the 998 artefacts of the studied assemblage (not including chips and small 474 

debris), 106 conjoins of various types were made. They involve 223 artefacts in total, which 475 
comprise almost 22.3% of the inventory. This result can be considered quite satisfactory, given 476 
that not all of the campsite area has been excavated. The majority of refits consist of just a 477 
few elements (especially burins and burin spalls), but several link over a dozen individual 478 
pieces. The largest refitted complex comprises 19 elements, including a core (Fig. 10:1). The 479 
refitted complexes enable us to reconstruct the whole technological process, except the stage 480 
of initial reduction of the raw material. Based on the presence of large blades and tools that 481 
do not refit with cores, it is certain that some raw large blades have been brought to this site 482 
from outside. The refitted items also include tools – mainly burins and burin spalls (Fig. 10: 2-483 
4).  484 

 485 
IV.5 Use wear analysis 486 

Traces of use were recorded on 65 retouched tool: four blades, a flake, and 13 burin 487 
spalls, comprising almost 20% (83/426) of the group selected for microscopic analysis (Table 488 
7). Armatures, produced from bladelets and burin spalls, are the most abundant forms in the 489 
lithic assemblage from Lubná. They displayed various types of traces resulting from hunting 490 
activity (Fig. 11; 12:1-4) and processing of animal carcass (Fig. 12:5-8; 12:1-4). Hunting was 491 
confirmed by impact fractures on distal and/or proximal parts of backed pieces (13), 492 
microgravettes (2), and retouched blades (2). They bear parallel, flute-like fractures on their 493 



distal portions (Fig. 11:4; 12:1), transverse bending fractures (Fig. 11:1,5), and burin-like 494 
fractures (Fig. 11:2,3,7; 12:3) in the middle or proximal parts. No microscopic linear impact 495 
polish was observed in these cases. Instead, all the pieces with impact fractures exhibited 496 
meat/hide/bone processing with longitudinal microtraces (rounding, polish, oblique scars) on 497 
one sharp lateral edge (Fig. 11:6,8; 12:2,4). The same traces were also visible on 6 pieces of 498 
armature with non-diagnostic snap fractures (Fig. 12:5-6). The latter two specimens were 499 
probably used for butchering or sawing bone, though their use as parts of hunting weaponry 500 
cannot be excluded as well. Moreover, several items of backed bladelets and microgravettes 501 
bear no polish, but have edge scars that suggest longitudinal motion during utilisation. The 502 
scarcity of diagnostic impact traces on armatures of Lubná VI, compared to other Gravettian 503 
sites (Kufel-Diakowska et al., 2016), showed that the hunting weapons were more complex 504 
(Borgia et al., 2011; Borgia, 2017). Most probably, at least some of the backed elements were 505 
inserted in a lateral rather than apical position on the shaft.   506 
 507 

Type 1 2 3 4 5 6 7 8 No 
traces 

Total 

Backed/unfinished 
backed 

13 4 - - 7 4 8 1 63 100 

Backed 
point/double 
backed point 

- - 1 - - 1 - - 2 4 

Gravette point - - - - 1 1 1 - - 3 
Microgravette 
point 

2 2 - - 5 2 2 - 18 31 

Truncation - - - - - - - - 1 1 
Perforator - - - - - 1 - - - 1 
Burin and 
burin/core 

- - 3 1 - - - 9 9 22 

Retouched blade 2 - 2 - 1 - - - 7 12 
Retouched flake - - - - - - 1 - 1 2 
Total (retouched 
tools) 

17 6 6 1 14 9 12 10 101 176 

Blade - - 1 1 - - 2 - 99 103 
Flake - - - - 1 - - - 61 62 
Burin spall - - 2 2 - - 9 1 71 85 
Total (blanks) - - 3 3 1 - 11 1 231 250 
Total 17 6 9 4 15 9 23 11 332 426 

Table 7. Lubná VI (excavation in 2012 and 2018). Results of the use-wear analysis: 1 - impact 508 
traces; 2 - butchering (meat, hide, bone); 3 - bone/antler/teeth; 4 - hard material; 5 - 509 
longitudinal motion; 6 - rotary motion/perforation; 7 - undetermined/passive part; 8 - surface 510 
abrasion. 511 
 512 

Eight pieces described typologically as armatures but with different morphology were 513 
used for a rotary motion, such as boring. These pieces show removals on the tip surfaces 514 
adjoining edges and ridges suggesting working of bone/antler material. A small flute-like or 515 
burin-like scar detached from one of the sides also occurred (Fig. 12:7-8). Another lithic 516 



classified typologically as a perforator, displaying slight edge-rounding and a tiny burin-like 517 
fracture, resulted from piercing soft material.  518 
 Apart from armatures used for boring, hard animal and mineral materials were also 519 
worked with some of the burins and blades of longer size, between approximately 40mm and 520 
90mm, including blades modified by intentional retouch. Edges of burination of three burins 521 
and lateral edges of four blades were used for sawing and scraping bone/antler. They exhibit 522 
retouch caused by use, the size of which varies according to the edge angle of the burin or 523 
blade, as well as bright or more abraded bone/antler polish on the very edge, or sometimes 524 
more distant from the edge in case of tools for sawing (Fig. 13:1,3). A tip of a fourth burin 525 
showed considerable rounding and bright, flat polish which probably resulted from incising or 526 
engraving teeth, shell, or soft stone. Moreover, two burin spalls display such traces produced 527 
before, and two other after detaching. The tip of one of these is very rounded and abraded, 528 
with densely distributed scratches from working hard, probably mineral material (Fig. 13:2).  529 
 Residues of a red substance were detected on the lateral edges of three artefacts: a 530 
backed bladelet, a blade, and a burin spall (Fig. 13:8). All specimens displayed edge scarring 531 
and no polish from ochre processing. Further archaeometric analysis is required to confirm 532 
the origins and nature of the red residue.  533 

 534 
Fig. 11. Lubná VI (excavation in 2012 and 2018). Use-wear traces on the lithic tools: 1,2 - 535 
backed no. 1238; 3,4 - backed no. 350; 5,6 -retouched blade 672; 7,8 - backed no. 2001. 536 
 537 
Fig. 12. Lubná VI (excavation in 2012 and 2018). Use-wear traces on the lithic tools: 1,2 - 538 
backed no. 1238+1443; 3,4 - backed no. 1739; 5 - microgravette no. 1249; 6 - backed no. 539 
528; 7 - backed no. 1443; 8 - backed no. 1538. 540 
 541 
Fig. 13. Lubná VI (excavation in 2012 and 2018). Use-wear traces on the lithic tools: 1 - 542 
retouched blade no. 2484; 2 - spall no. 2019+2004; 3 - burin no. 849; 4 - spall no 2046; 5 - 543 
burin no. 2668; 6 - burin no. 231; 7 - burin no. 2482; 8 - backed no. 2413. 544 
 545 

More than 80% of the studied lithics (343/428) bear no traces of use or exhibit non-546 
diagnostic fractures. No use-wear was detected on almost the entire group of blades (99/103), 547 
flakes (61/62), and burin spalls (71/85). Armatures are fragmented in most of the cases. 548 
However, more or less half of each armature type, i.e. backed bladelets (63/101), 549 
microgravettes (18/31), backed points (2/4), and truncations (1/1), show snap fractures, which 550 
are not characteristic to any use or natural process.  551 
 Despite numerous groups of burins from Lubná, no traces of use were recorded on 552 
most of them (17/24). Instead, large parts of the ventral surface were covered by thick, matt 553 
polish of merged topography or distributed over almost all of the surface (Fig. 13:5-7). In some 554 
cases this looked like abraded, well-developed hafting polish, in others the traces probably 555 
resulted from friction (see Rots 2010). Similar rubbed surfaces were also recorded on a burin 556 
spall and a backed element made from spall. Clearly, this kind of surface alteration occurred 557 
only on burins, furthermore on one surface of each specimen. The morphology of several 558 
burins, which served rather as cores than tools, also excluded hafting. The modifications 559 
probably resulted from transport or storage. 560 
 561 
 562 
IV.6 Archaeozoology 563 



Most remains discovered at the site were found within and in close proximity to 564 
hearths, however, the vast majority did not show traces of fire or other thermal alternation. 565 
Together with the flint artefacts, they create a single rather well stratified cultural layer. They 566 
were never found in anatomical order, but can be associated with intensive human activity. 567 
The animal remains are badly preserved due to human activity (observed in the high number 568 
of splintered and/or burnt bones) and natural factors (root etching and calcite precipitation). 569 
Root etching covers 79.4% of all identified bones while calcite precipitation is observed on 570 
60.1% of bones, which significantly hindered the archaeozoological analysis. Very often, the 571 
remains were excavated as conglomerates of bones, teeth and flint artefacts joined by calcite 572 
that was impossible to detach without causing damage (Fig. 14:1).  573 

 574 

 Taxon: NISP MNI Tools Cut 
marks 

Percussion 
marks 

Gnawing 
marks 

Mammoth (Mammuthus primigenius) 1 1 1 - - - 
Reindeer (Rangifer tarandus) 345 7 2 1 1 - 
Alpine ibex (Capra ibex) 6 1 - - - - 
Identified to taxon 352 9 - - - - 
Large Bovinae 2 - - - - - 
Large size mammal 14 - - - 1 - 
Medium size mammal 1224 - - 6 5 1 
Small size mammal 14 - - - - - 
Unidentified 4418 - - - - - 
Total 6024 9 3 7 7 1 

Table 8. Lubná VI (excavation in 2012 and 2018). Mammalian remains (not including rodents) 575 
expressed by NISP (Number of Identified Specimens) and MNI (Minimal Number of Individual), human 576 
activity marks and gnawing marks.  577 
 578 
Fig. 14. Lubná VI (excavation in 2012 and 2018). 1 – conglomerate of bones and tooth , 2-4 - 579 
reindeer half-mandible in different stage of dentition, 5 – reindeer metacarpus, 6 – reindeer 580 
metatarsus, 7 – Alpine ibex metacarpus, 8 – Alpine ibex metatarsus.  581 

 582 
Within the assemblage, 352 animal bones and teeth could be identified to taxon and 583 

skeletal element (Table 8). The most numerous identified species is the reindeer (Rangifer 584 
tarandus)(Tab. X). It should be noted that no complete long bones were discovered, and the 585 
finds consisted of just fragments. Among reindeer long bones 71.2% were preserved as small 586 
fragments <25% complete, 22.7% were preserved as fragments 26-50% complete and only 587 
6.8% were preserved as larger fragments 51-75% complete. Dominance of green breaks (93%) 588 
and presence of longitudinal ones suggests intentional splitting of long bones for marrow 589 
extraction. On the basis of mandibular fragments and isolated last 3rd molars, we estimate 590 
that the skeletal remains belonged to an MNI of seven. The most numerous elements (except 591 
isolated teeth) are mandibular fragments (N=29), metacarpals (N=26) and metatarsals (N=88), 592 
while other long bones are represented in much smaller numbers e.g. radius (N=8) or ulna 593 
(n=2), femur (N=7) or tibia (N=3)(Table. 9). The paucity of many skeletal elements is surprising, 594 
such as thoracic and lumbar vertebra, scapula, humerus or phalanges (Fig. 15).  595 

 596 
 597 
 598 

  NISP NISP NISP NISP MNE MNE MNE MNE MAU %MAU 

Pryor, Alex
Jarek, just checking... does this include the reindeer teeth I still have in Exeter? (whihc includes some 3rd molars I took from the exavatinos...)



dex sin indet Total dex sin indet Total 
Cranial bone                     
Antler     4 4     1 1 0.5 7.1 
Maxilla 4 5   9 4 5   9 4.5 64.3 
Upper isolated teeth 6 15 7 28             
Cranium total 10 20 11 41 4 5 1 10     
Mandibular bone 17 9 3 29 7 6   13 6.5 92.8 
Lower isolated teeth 26 30 19 75             
Mandible total 43 39 22 104 7 6   13     
Isolated teeth indet.     12 12             
Sternebrae                     
Atlas     1 1     1 1 1 14.3 
Axis     3 3     2 2 2 28.6 
Cervicals II-VII     5 5     3 3 1 14.3 
Thoracic     3 3     3 3 1 14.3 
Lumbar                     
Sacrum                     
Caudal                     
Vertebrae indet.                     
Vertebrae total                     
Scapula                     
Humerus                     
Radius 5 1 1 7 3 1   4 2 28.6 
Ulna 2     2 2     2 1 14.3 
Carpals   1 4 5     2 2     
Metacarpal 13 10 3 26 6 5 3 14 7 100 
Metacarpals total                     
Innominate 3 2   5 2 2   4 2 28.6 
Femur 2 4 1 7 1 2   3 1.5 21.4 
Patella                     
Tibia   3   3   2   2 1 14.3 
Os malleolare   1   1   1   1 0,5 7.1 
Calcaneus 1 1 1 3 1 1   2 1 14.3 
Astragalus     2 2     1 1 0.5 7.1 
Tarsals 3   1 4   2 1 3     
Metatarsal 7 12 69 88 4 4 6 14 7 100 
Metatarsals total                     
Reduced metapodium                     
Metapodial     20 20             
Phalanx I                     
Phalanx II                     
Phalanx III     1 1     1 1 0.12 1.7 
Reduced phalanx I                     
Reduced phalanx II                     
Reduced phalanx III                     
Phalanx total                     
Sesamoids     2 2     2 2     
Total NISP/MNE 89 94 162 345 30 31 26 87     

Table 9. Lubná VI (excavation in 2012 and 2018). Skeletal element representation of reindeer, 599 
expressed as NISP, MNE, MAU and %MAU. 600 

 601 



Among reindeers, different age classes can be recognized (Fig. 14: 2-4). We have four 602 
juvenile individuals (3-5 months old with worn dP4 and with erupted but unworn M1), and 603 
three sub-adults or adults (more than 22 months old with M3 fully in wear) (Miller 1974). 604 
Based on the presence of 3-5 month year old reindeer individuals, we may assume that the 605 
season of occupation was early autumn. Only a single small fragment of antler (female?; 606 
Sturdy 1975) was found at Lubná VI, despite the presence of numerous cranial and tooth arch 607 
fragments. We may explain this fact by suggesting that antler processing (if any) took place in 608 
another, unexcavated part of the site.   609 
 610 
Fig. 15. Lubná VI (excavation in 2012 and 2018). Relative skeletal element abundance of 611 
reindeer expressed as standardized minimal animal units (%MAU).  612 

 613 
The Alpine ibex remains, similarly to the bones of the reindeer are strongly 614 

fragmented. They are represented by a fragment of atlas, a fragment of proximal end of a 615 
radius, a distal part of a metacarpal, and three fragments of a metatarsal (Fig. 14: 7, 8). They 616 
belong to minimum of one individual.   617 
 A single fragment of mammoth ivory, ca 5 cm long was also found. This small piece is 618 
very fragmented and badly preserved. Probably it is a tool fragment or waste created during 619 
tool fabrication. 620 

Additionally, two small fragments of large Bovine (steppe wisent or aurochs) 621 
metapodium were identified. To this category probably belongs also bone fragments 622 
described generally as large size mammal remains.  623 

More than 8 kg of burned bones were found among the faunal material, consisting of 624 
small pieces from ca. 0.2 to 5 mm burned to a colour from black to white. They concentrated 625 
mostly in the hearth areas; square meters D5-6, F6-7 and G6-7 (Fig. 16). All burned bones 626 
belong to medium-sized mammals, probably reindeer, suggested by the structure of the bones 627 
or direct identification of fragments coming from long bones. The wet-sieving of excavated 628 
sediments yielded rodent remains of the typical tundra-steppe community, such as narrow-629 
skulled vole (Microtus gregalis), common/field vole (M. arvalis/agrestis), and lemming 630 
(Dicrostonyx gulielmi), but these remains were not numerous. Another important observation 631 
is that, despite wet-sieving, no fish and only a single indeterminate bird bone were discovered 632 
at the site. 633 
 634 
Fig. 16. Lubná VI (excavation in 2012 and 2018). Spatial distribution of animal burned bones.  635 
 636 

Direct signs of human activity were noted on several of the animal bones discovered at 637 
Lubná VI. Cut marks are visible on the distal artificial surface of a reindeer metacarpus and six 638 
bones of a medium-sized mammal (probably reindeer); four small fragments of long bone 639 
shafts, a femur fragment and a single rib fragment. Because of the strong fragmentation of 640 
bones, it was not possible to determine the stages of carcass processing to which these cut 641 
marks belong. Additionally, percussion marks visible on a reindeer metatarsal, five long bones 642 
of a medium mammal and a single long bone shaft of a large mammal were described. In the 643 
entire bone assemblage, only a single rib fragment of a medium-sized mammal bears clear 644 
marks of carnivore gnawing.  645 
 646 
 647 
 648 



IV.7 Isotopic studies 649 
The isotopic dataset is large and complex. Tooth dentine strontium isotope 650 

measurements fell within a restricted range from 0.7103-0.7109, reflecting the isotopic 651 
composition of the burial environment. Meanwhile, reindeer enamel strontium isotope ratios 652 
spanned a larger range between approximately 0.7087-0.7116, but within this range 653 
comparisons between reindeer individuals are characterized by high heterogeneity with at 654 
least three distinct patterns of movement distinguishable in the data. This may indicate either 655 
that Gravettian hunters at Lubná targeted a single herd with variable year-to-year 656 
movements, or that reindeer from several independent herds were targeted, or possibly a 657 
combination of both. The data also reveal that several reindeer spent periods of at least six 658 
months during the period of tooth growth living on geologies isotopically indistinguishable 659 
from the Lubná site, consistent with an interpretation that hunters chose Lubná as a 660 
settlement location at least partly due to the easy availability of reindeer prey nearby. The 661 
total range in δ18O and δ13C across all individuals is ~4‰, but again there are marked 662 
differences between individuals with some reindeer showing intra-tooth variability of 2-3‰ 663 
while others show minimal variability of <1‰, including where multiple teeth from the same 664 
individual have been sampled. This might be due to a stronger attenuation of the seasonal 665 
signal in some individuals, linked to periods of mobility during enamel formation and/or 666 
consumption of food and water that was itself buffered from seasonal fluctuations in climate 667 
(see Britton et al., 2009). 668 

 669 
V. Discussion 670 

Deposition of the cultural layer directly on much older sandy sediments indicates that 671 
hunter-gatherers entered this area before activation of the solifluction-aeolian processes. The 672 
solifluction and Aeolian processes were clearly activated after the period of human occupation 673 
and in effect they buried the hearths preserved in this way. The site itself is "specifically 674 
located" - low in the valley, but very close to the water, which probably favoured hunting 675 
activity. Human occupation at Lubná VI was focused on reindeer hunting, which explains the 676 
choice of site location, far away from lithic raw material sources suitable for tool production. 677 
We revealed two hearths surrounded by numerous lithic and osseous material. The spatial 678 
distribution of the artefacts, and their refitting, demonstrates that both hearth features were 679 
used contemporaneously. Although the lithic and bone assemblages were spatially related 680 
with the two hearths, the low frequency of burned flint artefacts (N=24, 2.4%) indicates that 681 
the site features formed sequentially over a short period of time and it is likely that the 682 
majority of lithics were deposited after the hearths were used. This interpretation is based on 683 
the following: the use-wear analysis did not point out post-depositional wear on the artefacts; 684 
the stratigraphy did not reveal any hiatus in the deposition of loess; and the bones do not have 685 
burnt surfaces. We therefore infer an internal site chronology that started with the creation 686 
of combustion features and minor input of lithic residues, followed by a main activity stage 687 
that accumulated most of the bones and lithics at the site. In this sense, the archaeological 688 
layer is a palimpsest of a continuous occupation consisting of two phases. The lithic inventory 689 
of Lubná VI is similar to other localities known from this area (Lubná I-VIII), in terms of raw 690 
material, general structure of the inventory, core technology and techno-morphology of 691 
retouched tools – especially of burins and backed implements (Šída 2015). The only substantial 692 
differences are found with respect to Lubná I, which has significantly fewer small backed 693 
implements (probably caused by fieldwork methodology – wet-sieving not used) and a more 694 



varied range of raw materials (single pieces of Tušimice quartzite, limnosilicite, and 695 
plattensilex).     696 

Gravettian hunters at Lubná carried their lithic tool supply all the way from Lower 697 
Silesia and used the local stone resources to construct the hearths. Thus, the knapped lithic 698 
assemblage is composed of extra-local erratic Cretaceous flint. This is very unusual in the Late 699 
Gravettian, which is very often dominated by locally-sourced lithic materials (Kozłowski 2013; 700 
Lengyel 2018; Novak 2016; Svoboda 1997; Verpoorte 2005; Oliva 2009; Svoboda 2002; 701 
Wilczyński 2016). A similar situation was found in the Late Epigravettian of Hungary (Lengyel 702 
2018), where over 90% of the lithic assemblage from Esztergom Gyurgyalag comprised 703 
imported flints originating about 600 km from the site (Dobosi and Kövecses-Varga 1991). The 704 
low number of cores and cortical flakes and blades at Lubná VI prove that most of the lithics 705 
arrived at the site in a pre-processed state, including unretouched blanks and tools. That also 706 
explains why hunter-gatherers used the cores as hammerstones. Transporting blades, 707 
especially long specimens, instead of cores or nodules from remote lithic raw material sources 708 
in the Late Gravettian of Central Europe was noticed in relation with overcoming logistical 709 
issues of mobility (Lengyel and Chu 2016). This may explain the rarity of cores in the case of 710 
Lubná VI assemblage, too. Among retouched tools, burins and backed implements are the 711 
most numerous. The lack of other tool types (e.g. endscrapers) may result from the limited 712 
area of the site so far excavated. In France, the Magdalenian sites of Pincevent and Verberie 713 
yielded similar archaeological remains, and their toolkits recovered from around the hearths 714 
include a wider spectrum of domestic tools than Lubná VI (Leroi-Gourhan and Brezillion 1966; 715 
Adouz et al. 1981). Therefore, the Lubná VI record most probably represents a special 716 
occupation related to hunting and hunting equipment maintenance, such as replacing backed 717 
inserts in spears, and maintaining/making grooves in the sides of the spears with burins. The 718 
lack of chert and flint raw material in the area of Lubná inspired the hunter-gatherers to obtain 719 
bladelet blanks to make hunting weaponry from burin spalls, which in turn resulted in a high 720 
frequency of burins in the lithic inventory. A very similar armature technology was recovered 721 
in Portugal at the Early Gravettian site of Vale Boi, where burins without any traces of use 722 
served as cores for bladelet production (Marreiros et al. 2018) and in France, where Middle 723 
Gravettian sites distinguished as Rayssian, dated to 31.2–27.4 ky cal BP, have produced burins 724 
used to produce blanks for backed artefacts and Gravette/microgravette points (Klaric 2007). 725 
Use of burin spalls as blanks for microgravette production, although not so numerous (8%) as 726 
that at Lubná VI (27%), is also observed at layer 2 of the Kostenki 8 site (Reynolds 2014; Borgia 727 
2017). However, this strategy has never previously been observed in Central European 728 
Gravettian sites, even at Pavlovian localities where the dominant raw materials were 729 
transported similarly from large distances, comparable to the Lubná VI case (Novak 2016; 730 
Svoboda 1997; Verpoorte 2005). The proportion of burin spalls in Lubná VI is far higher than 731 
at other central European Gravettian sites (Moreau 2010; Novák 2004; 2008; Nuzhny 2009; 732 
Oliva 2009; Verpoorte 2005; Wilczyński et al., 2012; 2015; 2020b). This may be the result of a 733 
highly curated lithic assemblage with restricted diversity of artefacts due to the frequency of 734 
long distance movements (Shott 1986). Burins from Lubná VI, as well as most of the spalls that 735 
could be refitted to burins, exhibit little traces of use. However, burin ventral surfaces are 736 
covered by polish (as a result of transport and storage?). As a high number of armatures were 737 
made from burin spalls, it appears that burins functioned mainly as elements in the production 738 
of armatures, and were rarely used as tools themselves. The whole lithic inventory indicates 739 
a short stay of hunter-gatherers with hunting and processing of game (butchering and  cutting 740 
soft animal material) as the predominant activities, reflected in use-wear analysis, as well as 741 



moderate scale reconstruction of hunting weapons (incising, boring, scraping of bone and 742 
antler). The scarcity of diagnostic impact traces in apical portions of armatures and a high 743 
number of fragmented backed pieces could have been caused by the specific hafting mode 744 
used in Gravettian hunting weapon (Borgia 2017). Armatures functioned as barbs more often 745 
than tips of a hunting weapon, as well as knives for butchering game. 746 

Lubná VI yielded a number of reindeer remains, outnumbering other species at the 747 
site. Specialized hunting has been observed at other Late Gravettian sites in central Europe 748 
(Lipecki and Wojtal 1998; Brugère and Fontana 2009; Vlačiky 2012; Wilczyński et al. 2012; 749 
Wilczyński 2015). Reindeer remains are often described at Pleistocene localities of Europe, 750 
and it is clear that during the Late Pleistocene, this species was widespread and common and 751 
was one of the main game for hunter-gatherers (Bratlund 1996; Discamps et al., 2011; Grayson 752 
et al., 2001; Mellars 2004; Piskorska et al. 2015; Thacker 1997). The faunal assemblage 753 
discovered at Lubná VI is similar to other assemblages known from other Lubná sites, where 754 
reindeer is the dominant faunal component (Nývltová Fišáková et al., 2018; Šída 2015). The 755 
only differences are a lower taxonomic diversity of faunal material and concurrently the 756 
presence of a few bones of Alpine ibex at Lubná VI, which has not been observed at other 757 
Lubná sites. Given the lack of nearby flint raw materials, the accessibility of large numbers of 758 
reindeer near Lubná, probably present on a seasonal basis, explains the occurrence of Late 759 
Gravettian occupation in this micro-region. According to central-place foraging concepts 760 
(Egeland and Byerly, 2005; Lupo, 2006; O'Connell et al., 1990; Orians and Pearson 1979; 761 
Schoener 1979) we infer that hunting activities probably took place near the site, and the 762 
entire carcasses were transported to the camp for processing. The body-part representation 763 
observed at Lubná VI clearly shows an artificial distribution, caused by human activity. We 764 
found that the specific pattern of survival of reindeer carcass elements is the result of human 765 
choices; skinning of carcasses outside the hearth zone (lack of distal limb elements like 766 
phalanges), splitting long bones for marrow extraction and using residues as fuel in hearths. 767 
We need to add that despite the fact that numerous samples were taken directly from the 768 
cultural layer, no trace of the burned plant remains was found. Distinguishing the various 769 
activities, carried out in different places around the site, is rarely achieved, but we have good 770 
evidence of such behaviour both at Lubná VI, and for example from the Epigravettian site at 771 
Targowisko (Kufel-Diakowska and Wilczyński 2014). The season of occupation at Lubná VI was 772 
probably early autumn, and may be associated with the maximum use of environmental 773 
resources by the Gravettian hunters. This proposition stems from the fact that during the 774 
autumn season the fat content of the animals is highest, and the hides are of the best quality. 775 
Because of this, scheduling the taking of such resources during the autumn is most profitable 776 
and efficient for hunters (Driver 1990). The lack of antler within the excavated area, which 777 
should be present if the site was occupied in early autumn, is not observed at other Upper 778 
Palaeolithic sites where reindeer dominate the faunal assemblage e.g. Moravany-Lopata II, 779 
Trenčianske Bohuslavice or Grubgraben (Lipecki and Wojtal 1998; West 1997; Vlačiky 2012), 780 
with the exception of Jaksice II (Wilczyński 2015). The presence of numerous cranial fragments 781 
(especially teeth and mandibles), attesting the presence of whole carcasses, may indicate the 782 
collection of antler as a valuable raw material for processing elsewhere in an unexcavated 783 
area. The low number of gnawing marks and the lack of other signs of carnivore activity may 784 
be the result of intensified human activity that strongly fragmented the animal remains, and 785 
is not a result of a long human presence at this locality.   786 
 787 
VI. Conclusions 788 



The Lubná VI site is an exceptional example of a short-term camp of Late Gravettian 789 
reindeer hunters, occupied between 27.5 and 27.1 ka cal BP. Thus, it is a rare example of a 790 
Late Gravettian site from Bohemia and Czechia in general, from where only a single Late 791 
Gravettian site is known, which is especially striking, given the richness of the earlier 792 
Gravettian Pavlovian settlement (Oliva 2007; Svoboda 2007). The tool inventory from Lubná 793 
VI is typical for Late Gravettian assemblages from Central Europe, with a dominance of burins 794 
and backed implements, containing typical Gravette and microgravette points. However, the 795 
lack of chert and flint raw material in the vicinity of the site inspired the occupants to obtain 796 
bladelet blanks to make hunting weaponry from burin spalls. This specific behaviour is unique 797 
among Gravettian inventories known from the western Carpathians (Lengyel 2018; Kaminska 798 
2014; Oliva 2007; Svoboda 2002; Wilczyński 2016). Also, the fact that the site was located at 799 
long range from available fine-quality raw material is exceptional, if we compare it with other 800 
Late Gravettian localities. In our opinion this strategy was strongly related to hunting activity, 801 
which increases understand of how hunter-gatherer groups settled the western Carpathians 802 
and organised their seasonal settlement strategy. Based on the quantity of lithic materials and 803 
density of artefacts we may state that the group was not numerous, and the whole camp was 804 
rather temporary in nature. The main task of the hunting group was obtaining the necessary 805 
quantities of meat, skins and antler, as well as repairing the worn-out hunting inventory by 806 
using the raw materials brought with them. Since the group had to move great distances, 807 
probably following the reindeer, this inventory could not be large (heavy), which resulted in 808 
the development of a technique to use burins for obtaining blanks for flint point production. 809 
The hunt itself probably took place near the excavated site, where whole reindeer carcasses 810 
were subsequently brought. The small campsite was located at a convenient spot for 811 
processing the carcasses, where some hearth stone constructions were arranged. Because 812 
there was no woody vegetation in the closest vicinity of the site, reindeer bones and their fat 813 
were used as fuel in hearths. It was likely that various activities took place at different part of 814 
the site (skinning, antler processing), unfortunately without fieldwork covering a larger area 815 
of this site, we cannot confirm our supposition. The site was abandoned relatively quickly, and 816 
then buried as a result of activation of solifluction and Aeolian processes.  817 
 818 
VII. Acknowledgments 819 

The studies were partly supported by National Science Center, Poland (grant decisions 820 
No. 2015/18/E/HS3/00178 awarded to J. Wilczyński. G. L. was supported by the ÚNKP-19-4P 821 
New National Excellence Program of the Ministry for Innovation and Technology 822 
(TNRT/1419/51/2019), and the Bolyai János Research Fellowship (BO/00629/19/2) of the 823 
Hungarian Academy of Sciences (MTA).  824 
 825 
References 826 
Audouze F., Cahen D., Keeley L-H., Schmider B. 1981. Le site magdalénien du Buisson Campin  827 

à Verberie (Oise). In: Gallia préhistoire. Tome 24 fascicule 1, 99-143. 828 
Bennet, J.L., 1999. Thermal alternation of buried bone. Journal of Archaeological Science 26,  829 

1-8. 830 
Binford, L. R., 1981. Bones: ancient men and modern myths, Academic Press, New York.  831 
Böhm, J. 1934: Diluviální stanice v Lubné u Rakovníka, Věstník Musejního spolku král. města 832 

Rakovníka 23, 42-51. 833 
Borgia V. 2017. Hunting High and Low: Gravettian Hunting Weapons from Southern Italy to 834 

the Russian Plain, Open Archaeology 3, 376–391. 835 



Borgia V., Ranaldo F., Ronchitelli A., Wierer U. 2011. What Differences in Production and Use 836 
of Aurignacian and Early Gravettian Lithic Assemblages? The Case of Grotta Paglicci 837 
(Rignano Garganico, Foggia, Southern Italy), Mémoire LIII de la Société Préhistorique 838 
Française, 161–74. 839 

Bratlund, B. (1996). Hunting strategies in the Late Glacial of Northern Europe: a survey of the  840 
faunal evidence. Journal of World Prehistory 10, 1–48. 841 

Britton, K., Grimes, V., Dau, J., Richards, M. P. 2009. Reconstructing faunal migrations using 842 
intra-tooth sampling and strontium and oxygen isotope analyses: a case study of 843 
modern caribou (Rangifer tarandus granti). Journal of Archaeological Science 36(5), 844 
1163-1172. 845 

 Brugère, A., Fontana, L., 2009. Mammoth origin and exploitation patterns at Milovice 846 
 (area G excepted). In: Oliva, M. (Eds.), Milovice: Site of the Mammoth People 847 
 below the Pavlov Hills: the Question of Mammoth Bone Structures. Moravské 848 
 zemské muzeum, Brno, pp. 53-105. 849 
Demars P-Y., Laurent, P. 1992. Types d'Outils Lithiques du Paléolithique supérieur en Europe.  850 

Paris: Presses du Centre National de la Recherche Scientifique. 851 
Discamps, E., Jaubert, J., Bachellerie, F. 2011. Human choices and environmental constraints:  852 

deciphering the variability of large game procurement from Mousterian to Aurignacian 853 
times (MIS 5-3) in southwestern France. Quaternary Science Reviews 30, 2755–2775. 854 

Driver, J.C., 1990. Meat in due season: The timing of communal hunts. In: Davis, L.B., 855 
 Reeves, B.O.K. (Eds.), Hunters of the Recent Past. Unwin Hyman, London, pp.11-856 
 33.  857 
Dobosi V. T., Kövecses-Varga E., 1991. Upper Palaeolithic Site at Esztergom–Gyurgyalag. Acta  858 

Archaeologica Academiae Scientiarum Hungaricae 43: 233–255. 859 
Egeland, C.P., Byerly, R.M., 2005. Application of return rates to large mammal butchery and  860 

transport among hunter-gatherers and its implications for Plio-Pleistocene hominid 861 
carcass foraging and site use. Journal of Taphonomy 3, 135-157. 862 

Fernandez-Jalvo Y., Andrews P. 2016. Atlas of taphonomic identifications: 1001+ Images of  863 
Fossil and Recent Mammal Bone Modification, DOI: 10.1007/978-94-017-7432-1 864 

Fieldguide for soil description, 2017. Soil Science Society of Poland. Warszawa, 49 pp. 865 
Fosse P., Wajrak A., Fourvel J.B., Madelaine S., Esteban-Nadal M., Cáceres I., Yravedra J.,  866 

Prucca A., Haynes G. 2012. Bone Modification by Modern Wolf (Canis lupus): A 867 
Taphonomic Study From their Natural Feeding Places, Journal of Taphonomy 10(3-4), 868 
197-217.  869 

Grayson, D.K., Delpech, F., Rigaud, J.-Ph., Simek, J.F., 2001. Explaining the development of  870 
dietary dominance by a single ungulate taxon at grotte XVI, Dordogne, France. 871 
Journal of Archaeological Science 28 (2), 115-125.  872 

Haynes, G., 1980. Evidence of carnivore gnawing on pleistocene and recent mammalian  873 
bones. Paleobiology 6 (3), 341-351. 874 

Haynes, G., 1983. A guide for differentiating mammalian carnivore taxa responsible for gnaw  875 
damage to herbivore limb bones. Paleobiology 9 (2), 164-172. 876 

Hillson S. 1992. Mammal Bones and Teeth: An Introductory Guide to Methods of  877 
Identification, University College London.  878 

Hillson, S. 2005. Teeth, Oxford. 388 pp.  879 
Inizan, M.–L., Reduron–Ballinger, M., Roche, H., Tixier, J. 1999. Technology and Terminology 880 

of Knapped Stone. Meudon: CREP, Nanterre. 881 
Klein R.G., Cruz-Uribe K. 1984. The Analysis of Animal Bones from Archaeological Sites, Univ.  882 



of Chicago Press, Chicago. 883 
Kufel-Diakowska B., Wilczyński J. 2014. The Camp of Upper Palaeolithic hunters in Targowisko  884 

10 (S Poland), J. Marreiros, N. Bicho and J.F. Gibaja (eds.), International Conference on 885 
Use-Wear Analysis: Use-Wear 2012, Cambridge, pp. 173-182. 886 

Kufel-Diakowska B., Wilczyński J., Wojtal P., Sobczyk K., 2016. Mammoth hunting – impact 887 
traces on backed implements from a mammoth bone accumulation at Kraków 888 
Spadzista (southern Poland), Journal of Archaeological Science, 65, 122-133. 889 

Kušta, J. 1891. Památky práce lidské v útvaru diluvialním v Čechách, Věstník Královské české 890 
společnosti nauk 1890, II. pololetí, tř. mathem.-přírod., č. 14, 231-239, tab. X, XI. 891 

Lengyel, G. 2018. Lithic analysis of the Middle and Late Upper Palaeolithic in Hungary. Folia 892 
Quaternaria 86, 5–157. 893 

Lengyel, G., Chu, W. 2016. Long thin blade production and Late Gravettian hunter-gatherer 894 
mobility in Eastern Central Europe. Quaternary International 406/A, 166-173. 895 

Lengyel G., Wilczyński J. 2018. The Gravettian and the Epigravettian chronology in eastern  896 
central Europe: A comment on Bösken et al., Palaeogeography, Palaeoclimatology, 897 
Palaeoecology 506, 265-269. 898 

Leroi-Gourhan A., Brézillon M.N. 1966. L'habitation magdalénienne n° 1 de Pincevent  899 
près Monterau (Seine-et-Marne). In: Gallia préhistoire tome 9, fascicule 2, 263-385. 900 

Lipecki, G., Wojtal, P., 1998. Mammal remains. In: Kozłowski, J.K. (Eds.), Complex of Upper  901 
Palaeolithic Sites near Moravany, Western Slovakia. Vol. 2 Moravany-Lopata  II 902 
(Excavations 1993-1996). Institute of Archaeology, Jagellonian University, Cracow 903 
Archaeological Institute, Slovak Academy of Sciences. Nitra, pp. 103-126. 904 

Kaminska Ľ. 2014.  Staré Slovensko 2. Paleolit a mezolit, Nitra.  905 
Klaric L. 2007. Regional Groups in the European Middle Gravettian. A Reconsideration of the 906 

Rayssian Technology, Antiquity, 81, 176-190. 907 
Kozłowski J. K., 2013. Raw materials procurement in the Late Gravettian of the Carpathian  908 

Basin. In: Mester Z., (Ed.) The lithic raw material sources and the interregional human 909 
contacts in the Northern Carpathian regions, Polska Akademia Umiejętności, Kraków–910 
Budapest: 63–85. 911 

Lupo, K.D., 2006.What explains the carcass field processing and transport decisions of  912 
contemporary Hunter-Gatherers? measures of economic anatomy and 913 
zooarchaeological skeletal Part Representation. Journal of Archaeological Method 914 
and Theory 13, 19-66. 915 

Lyman, R.L. 1994. Vertebrae Taphonomy, Cambridge University Press, Cambridge. 916 
Marreiros,  J., Gibaja, J., Bicho, N. 2018. Lithic use-wear analysis of the Early Gravettian of  917 

Vale Boi (Cape St. Vicente, southern Portugal): insights into human technology and 918 
settlement in southwestern Iberia, Archaeological and Anthropological Sciences 10, 919 
631–645. 920 

Mellars P.A. 2004. Reindeer specialization in the early Upper Palaeolithic: the evidence from  921 
south west France, Journal of Archaeological Science 31, 613-617. 922 

Miller, F.L. 1974: Biology of the Kaminuriak population of barren-ground caribou Part 2:  923 
Dentition as an indicator of sex and age; com position and socialization of the 924 
population. Canadian Wildlife Service Report Series 31, 1-88. 925 

Moreau, L., 2010. Geisenklosterle. The Swabian Gravettian in its European context. Quartar 926 
57, 79–93. 927 



Novák, M., 2004. Gravettian occupation in the lower layer of Kašov I, in: Svoboda J., 928 
Sedláčková L (Eds), The Gravettian along the Danube. Proceedings of the Mikulov 929 
Conference, 20–12 November, 2002, pp. 217–242.  930 

Novák, M., 2008. Flint and radiolarite assemblages: technology and typologi, in: Svoboda J. 931 
(Ed.), Petrkovice. On shouldered points and female figurines, Brno, 70–142.  932 

Novák, M. 2016. Lithics on the periphery. Variability in assemblages from the southern edge  933 
and the Dolní Věstonice IIa sub-site (after 1990). In J. Svoboda (ed.) Dolní Věstonice II. 934 
Chronostratigraphy, Paleoethnology, Paleoanthropology. The Dolní Věstonice Studies 935 
21, Academy of Sciences of the Czech Republic, Institute of Archeology Brno, pp. 246-936 
272.  937 

Nuzhny, D.Y., 2009. The industrial variability of the eastern Gravettian assemblages of Ukraine, 938 
Quartär 56, 159–174. 939 

Nývltová Fišáková M., Pokorný P., Šída P. 2008. Nové poznatky o přírodním prostředí  940 
českého gravettienu - bioarcheologie málo prozkoumaného úseku naší minulosti, (in:) 941 
J. Beneš and P. Pokorný (eds.), Bioarcheologie v České republice), 115-145.  942 

O'Connell, J.F., Hawkes, K., Blurton Jones, N., 1990. Reanalysis of large mammal body part  943 
transport among the Hadza. Journal of Archaeological Science 17, 301-316. 944 

Oliva, M. 2007. Gravettien na Moravě. Dissertationes archaeologicae  945 
Brunensis/Pragensesque. Prague‐Brno. 946 

Oliva, M., 2009. Chipped industry in Sector G. In: Oliva, M. (Ed.), Milovice: Site of the 947 
mammoth people below the Pavlov hills, Brno, pp. 212–216. 948 

Orians, G.H., Pearson, N.E., 1979. On the theory of central place foraging. In: Horn, D.J.,  949 
Mitchell, R.D., Stairs, G.R. (Eds.), Analysis of Ecological Systems. The Ohio State 950 
University Press, Columbus, pp. 154-177. 951 

Pales, L., Garcia, M.A. 1981. Atlas ostéologique pour servir à l'identification des  952 
mammifères du Quaternaire, II. Les membres Herbivores – Tête - Rachis - Ceintures 953 

 scapulaire et pelvienne. Éditions du CNRS, Paris, 177 pl. 954 
Pederzani, S., Britton, K. 2019. Oxygen isotopes in bioarchaeology: Principles and applications, 955 

challenges and opportunities. Earth-Science Reviews, 188, 77-107. 956 
Piskorska, T., Stefaniak, K., Krajcarz, M., Krajcarz, M.T., 2015. Reindeer during the Upper  957 

Palaeolithic in Poland: Aspects of variability and paleoecology. Quaternary 958 
International 359-360, 157-177. 959 

Price, T. D., Burton, J. H., Bentley, R. A. 2002. The Characterization of Biologically Available 960 
Strontium Isotope Ratios for the Study of Prehistoric Migration. Archaeometry, 44(1), 961 
117-135. 962 

Přichystal, A. 2013. Lithic raw materials in prehistoric times of Eastern Central Europe. Brno: 963 
Masaryk University. 964 

Rasmussen, S.O., Bigler, M., Blockley, S.P., Blunier, T., Buchardt, S.L., Clausen, H.B.,  965 
Cvijanovic, I., Dahl-Jensen, D., Johnsen, S.J., Fischer, H., Gkinis, V., Guillevic, M., Hoek, 966 
W.Z., Lowe, J.J., Pedro,  J.B., Popp, T., Seierstad, I.K., Steffensen, J.P., Svensson, A.M., 967 
Vallelonga, P., Vinther, B.M., Walker, M.J.C., Wheatley, J.W., Winstrup, M. 2014. A 968 
stratigraphic framework for abrupt climatic changes during the Last Glacial period 969 
based on three synchronized Greenland ice-core records: refining and extending the 970 
INTIMATE event stratigraphy, Quaternary Science Reviews 106, 14-28.  971 

Reitz E.J., Wing E.S. 1999. Zooarchaeology. Cambridge. 972 
Reynolds N. 2014. The Mid Upper Palaeolithic of European Russia: chronology, culture  973 



history and context A study of five Gravettian backed lithic assemblages, Phd Thesis, 974 
Oxford.  975 

Rots V. 2010. Prehension and Hafting Traces on Flint Tools: A Methodology, Leuven: 976 
University Press. 977 

Sano K. 2012b. Functional variability in the Late Upper Palaeolithic of North-Western Europe, 978 
Universitätsforschungen zur Prähistorischen Archäologie, Band 219, Verlag dr. Rudolf 979 
Habelt GmbH, Bonn. 980 

Schmid E. 1972. Atlas of animal bones: for prehistorians, archaeologists and Quaternary  981 
geologists, Amsterdam-London-New York. 982 

Schoener, T.W., 1979. Generality of the size-distance relation in models of optimal feeding. 983 
 The American Naturalist 114, 902-914. 984 
Shipman, P., Foster, G., Schoeninger, M., 1984. Burnt bones and teeth: an experimental  985 

study of color, morphology, crystal structure and shrinkage. Journal of Archaeological 986 
Science 11, 307-325. 987 

Shott, M. 1986. Technological Organization and Settlement Mobility: An Ethnographic 988 
Examination. Journal of Anthropological Research 42/1, 15-51. 989 

Stiner, M.C., Kuhn, S.L., Weiner, S., Bar-Yosef, O., 1995. Differential burning, recrystallization,  990 
and fragmentation of archaeological bone. Journal of Archaeological Science 22, 223-991 
237. 992 

Sturdy, D. A. 1975: Some reindeer economies in prehistoric Europe. In: E. S. Higgs (ed.), 993 
Palaeoeconomy. Cambridge: Cambridge University Press, 55–95. 994 

Šída, P., 2009 (Ed.). The Gravettian of Bohemia, Dolnověstonické studie 17, 1–264. 995 
Šída, P. 2016. Gravettian lithics assemblages from Lubná (Bohemia),  Quaternary International 996 

406 A, 120-128. https://doi.org/10.1016/j.quaint.2015.09.008.  997 
Svoboda, J. 1997. Lithic industries of the 1957 area. In J. Svoboda (ed.), Pavlov I, Northwest.  998 

The upper Paleolithic Burial and Its Settlement Context, Dolní Věstonice Studies 4, 999 
Institute of Archaeology AS CR Brno, pp. 179-209.  1000 

Svoboda, J. 2002. Paleolit Moravy a Slezska, Dolní Věstonice Studies 8, Brno. 1001 
Svoboda, J. (ed.). 2007. The Gravettian on the Middle Danube, Paleo 19, 203-220.  1002 
Thacker, P. T. 1997. The significance of Rangifer as a human prey species during the Central  1003 

European Upper Palaeolithic. In (L. J. Jackson & P. T. Thacker, Eds) Caribou and 1004 
reindeer hunters of the Northern Hemisphere. Aldershot: Avebury, pp. 82–104. 1005 

Verpoorte, A., 2005. The lithic assemblage of Pavlov I (1954, 1956, 1963, 1964). In: Svoboda, 1006 
J., (Ed.), Pavlov I Southeast. A Window Into the Gravettian Lifestyles. The Dolní 1007 
Věstonice Studies 14, Brno, pp. 75-111. 1008 

Vencl, S. 1964: Zpráva čj. 3727/64 uložena v archivu Archeologického ústavu AV ČR, Praha, v.  1009 
v. i. 1010 

Villa, P., Bon, F., Castel, J.C., 2002. Fuel, fire and fireplaces in the Palaeolithic of western  1011 
Europe. Review of Archaeology 23, 33-42. 1012 

Vlačiky, M., 2012. Intencionálna fragmentarizácia kostí v paleolitických kultúrach, dizertačná 1013 
 práca. Brno, pp. 192. 1014 
West, D. 1997. Hunting strategies in central Europe during the Last Glacial Maximum, BAR  1015 

International Series 672.  1016 
Wilczyński, J. 2016. Variability of Late Gravettian lithic industries in southern Poland: A case  1017 

study of the Kraków Spadzista and Jaksice II sites, Quaternary International 406, 129-1018 
143.   1019 

Wilczyński, J., Goslar, T., Wojtal, P., Oliva, P., Göhlich, U.B., Antl-Weiser, W., Šída, P.,  1020 



Verpoorte, A., Lengyel, G. 2020a. New radiocarbon dates for the Late Gravettian in 1021 
Eastern Central Europe, Radiocarbon 62(1), 243-259. 1022 

Wilczyński, J., Wojtal, P., Łanczont, M., Mroczek, P., Sobieraj, D., Fedorowicz, S., 2015. 1023 
 Loess,  flints and bones: Multidyscyplinary research at Jaksice II Gravettian site 1024 
 (southern Poland). Quaternary International 359-360, 114-130. 1025 
Wilczyński, J., Wojtal, P., Sobczyk, K., 2012, Spatial organization of the Gravettian mammoth 1026 

hunters site – Kraków Spadzista (southern Poland). Journal of Archaeological Science 1027 
39, 3627-3642. 1028 

Wilczyński, J., Žaár, O., Nemergut, A., Kufel-Diakowska, B., Moskal-del Hoyo, M., Morczek, P., 1029 
Páll-Gergely, B., Oberc, T., Lengyel, G. 2020b. The Upper Palaeolithic at Trenčianske 1030 
Bohuslavice, Western Carpathians, Slovakia, Journal of Field Archaeology, 1031 
https://doi.org/10.1080/00934690.2020.1733334 1032 

Viner, S., Evans, J., Albarella, U., & Parker Pearson, M. 2010. Cattle mobility in prehistoric 1033 
Britain: strontium isotope analysis of cattle teeth from Durrington Walls (Wiltshire, 1034 
Britain). Journal of Archaeological Science, 37(11), 2812-2820. 1035 


































	LUBNA Manuscript-REVISION_Symplectic
	Hillson S. 1992. Mammal Bones and Teeth: An Introductory Guide to Methods of
	Identification, University College London.
	Svoboda, J. 2002. Paleolit Moravy a Slezska, Dolní Věstonice Studies 8, Brno.
	Svoboda, J. (ed.). 2007. The Gravettian on the Middle Danube, Paleo 19, 203-220.

	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Fig. 5
	Fig. 6
	Fig. 7
	Fig. 8
	Fig. 9a
	Fig. 10
	Fig. 11
	Fig. 12
	Fig. 13
	Fig. 14
	Fig. 15
	Fig. 16

