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MISHIN KAMIK CAVE: AN UNUSUAL PLEISTOCENE SITE IN 
NORTHWESTERN BULGARIA

M a r ia  G U R O V A a, S t e f a n k a  I V A N O V A b
a National Institute of Archaeology with Museum, Bulgarian Academy of Sciences (NIAM-BAS), maria.gurova@naim.bg 
b National Institute of Archaeology with Museum, Bulgarian Academy of Sciences (NIAM-BAS), stefanka.ivanova@gmail.com

Keywords: Middle/Late Pleistocene, fossils, Ursus gr savini, Neanderthals, bear skulls deposition, speleothem
Abstract: Bulgaria encompasses most of the Balkan migratory corridor (part of the so-called Danubian corridor) which facilitated the dispersal of 
mammals and Homo populations into and out of Europe. In spite of the scarcity of human fossil remains, the rich evidence of more than 20 
Palaeolithic sites in Bulgaria suggests long-term human presence and various activities.
Northwestern Bulgaria is known for the massive karstic formations in the area around the present-day town of Belogradchik. Three important 
Palaeolithic settlements have been excavated there, namely the caves of Kozarnika, Magura and Mishin Kamik. This paper presents the results of 
five short but intensive excavation campaigns in Mishin Kamik Cave.
No human fossil remains or lithic artefacts have been recovered. However, the excavations produced several bone artefacts and a number of 
intriguing features, including an apparently intentional arrangement of bear skulls, which suggest the cave was visited by humans at the end of the 
Middle Pleistocene.

Cuvinte cheie: Paleolitic Mijlociu/Târziu, fosile, Ursus gr savini, Neanderthal, depunere de cranii de urs, speleoteme
Rezumat: Bulgaria cuprinde cea mai mare parte a coridorului de migraţie balcanic (parte a aşa-numitului coridor danubian) care a facilitat 
răspândirea diverselor specii de mamifere si a populaţiei de tip Homo înspre interiorul si exteriorul Europei. În ciuda rarităţii resturilor de fosile 
umane, bogatele materiale găsite în peste 20 de situri paleolitice din Bulgaria indică prezenţa omului si desfăşurarea unor activităţi diverse. 
Nord-vestul Bulgariei este cunoscut pentru formaţiunile carstice masive din zona înconjurătoare a oraşului Belogradcic din zilele noastre, unde au 
fost cercetate trei aşezări paleolitice importante: Kozarnika, Magura and Mishin Kamik. Articolul de faţă prezintă rezultatele a cinci campanii de 
săpătură, scurte dar intense, în peştera Mishin Kamik.
Nu au fost descoperite resturi osteologice umane sau material litic. Cercetarea a adus la suprafaţă mai multe piese de os şi câteva complexe 
arheologice interesante, între care şi un aranjament aparent intenţionat al unor cranii de urs, sugerând că peştera a fost vizitată spre finalul 
Paleoliticului Mijlociu de specia Homo.

INTRODUCTION

Approaching the theme of the Balkan Pleistocene unavoidably evokes a set of scientific queries comprising 
faunal fossil markers, scarce but intriguing human remains, and the migratory spread of mammal and hominin 
populations including, of course, the Neanderthals.

The geostrategic position of the Balkans at the southeastern gateway of Europe has reasonably been 
emphasized and defined as ... "one of only two pathways into and out of Europe during the Pleistocene" (Ivanova et 
alii 2012, p. 2; see also Sirakov et alii 2010). Being heuristic abstractions, the migratory routes continuously serve as a 
conceptual framework for many discussions and systematic research.

It has been suggested that several African and Asian mammalian lineages (e.g., Canis, Equus, Panthera, 
Mammuthus and several species of bovids) entered Europe through the Balkans during the colder and drier glacial 
stages of the Last Ice Age, when land bridges between Southeastern Europe and Asia Minor became periodically 
exposed (Spassov 2003, 2016). It is reasonable to hypothesize that Palaeolithic human dispersal into and out of Europe 
was at least in part driven by the environmental conditions in the Balkan Peninsula.

Bulgaria encompasses most of the Balkan migratory corridor and its more than 20 Palaeolithic sites indicate 
long-term human presence and activity (Ivanova et alii 2016, Appendix A). A systematic overview the scarce 
Pleistocene human fossil record from Bulgaria1 has been produced, emphasizing the potential for anthropological 
research in the concept and context of the biogeography of the European hominins (Strait et alii 2016).

1 The research is based on data and publications produced before 2015.
MATERIALE ŞI CERCETĂRI ARHEOLOGICE (serie nouă), SUPPLEMENTUM 1, 2021, p. 85-104.
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The current paper aims to summarize the results of five campaigns of small-scale archaeological excavations 
in the Cave of Mishin Kamik. The site is situated near to two more emblematic settlements in the Belogradchik karst 
area -  Kozarnika and Magura caves, each of which has had an important impact on prehistoric research a broader 
scale. Kozarnika Cave offers an impressive sequence of faunal fossils and human activity from the Early Palaeolithic to 
the Epigravettian (Guadelli et alii 2005; Sirakov et alii 2010; Ivanova 2016). The recently published Middle Pleistocene 
human infant remains from Kozarnika shed light and arguments on the hypothesis of early Neanderthal presence in 
the eastern Balkans (Tillier et alii 2017). Magura Cave, on the other hand, provides an example of meticulous 
multidisciplinary analysis of all archaeological finds (faunal remains, lithics, hyena coprolites, tephra) with direct 
palaeoenvironmental proxies for the late Pleistocene in the Balkans (Ivanova et alii 2016). A further important 
contribution of the research in Magura Cave is the aDNA analysis of bears, confirming for the first time the presence 
of U. ingressus south of the Carpathians and its coexistence with U. arctos in the later stages of the Late Pleistocene. 
A significant advance in the knowledge of this bear type was also the discovery of two new haplotypes (Frémondeau 
et alii 2020).

The Cave of Mishin Kamik does not offer either human fossil remains or a lithic industry. BUT, apart from a 
few bone artefacts, there are features (intriguing situations with geofacts as well as a unique, for Bulgaria, structure 
of intentionally arranged bear skulls), which gives us reasons to suggest the cave had been visited by humans at the 
end of the Middle Pleistocene. Thus, human presence in the cave is envisaged from the remnants of intriguing human 
behavioural gestures/stereotypes rather than via traditional and conventional tool making activity, which is commonly 
present at Palaeolithic settlements.

Figure 1. Map of Bulgaria with the location of three important Bulgarian prehistoric cave sites:
1 -  Mishin Kamik; 2 -  Kozarnika; 3 -  Magura (figure by M. Gurova).

GEOGRAPHIC, GEOLOGICAL AND GENERAL ARCHAEOLOGICAL SETTINGS

The Cave of Mishin Kamik Cave is located in the western part of the country and in the northern foothills of 
the Stara Planina (Balkans) mountain range (Fig. 1). The cave (43°27', 22°53') lies at 463 m asl and ~30 m above the 
small river Prevalska, a tributary of Ogosta river which flows into the Danube. The cave is horizontal for the greater 
part of its length of 695 m. Only a few galleries have small undulations. The floor of the cave has been entirely covered 
with solid calcite flowstone (crust) which is actually preserved along the walls as well as in some parts of the anteroom
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and the corridors. The crust has been extensively damaged by the activities of 'treasure hunters', creating large pits 
all over the accessible parts of the cave. The entrance of the cave (4.70 m long x 2.20 m high) opens to the north, 
onto a steep and rocky forested slope (Fig. 2.1). The cave is located in Chiprovtsi municipality, between the villages of 
Gorna Luka and Prevala.

Geologically the cave is developed in Upper Jurassic/Lower Cretaceous micritic and pelete-oolithic limestones 
of the Western Balkan Carbonates Group which contains three geological formations (Fig. 3) (Angelov et alii 1995).

Figure 2. 1 -  cave entrance; 2 -  view of trench 1; 3 -  view of trench 4 (left) and trench 4 (bottom);
4 -  trench 1 under excavation; 5 -  view from inside looking toward the entrance) (photos M. Gurova).

The entrance of the cave leads to a relatively narrow (~3 m) gallery (ca 20 m length) where archaeological 
Trenches 3 and 4 are located (Fig. 4). The first part of this gallery shows numerous remains of 'treasure hunters' 
digging, observable in the stratigraphic disturbances in Trench 3 (Ivanova et alii 2014, Fig. 2). A relatively intact
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sequence has been recorded in Trench 4 owing to the preserved calcite flowstone in the eastern and southern part of 
the trench. After a corridor of ~ 4 m, where the small Trench 2 is located, comes the first chamber of ~8 m width and 
4 to 5 m high, which displays a massive (up to 30 cm thick) calcite floor, covering the cave sediments. This is the 
location of the main Trench 1. Beyond the chamber is a narrow passage leading to the next chamber and to the further 
development of the cave. The cave contains various speleothems, most of which are damaged.

Figure 3. Regional topographic and geological maps with the location of Mishin Kamik cave (red circle) marked 
(figure by P. Andreeva, based on Angelov et alii 1995).
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HISTORY OF RESEARCH

Between 2013 and 2017 four trenches were excavated in the cave (Figs. 2.2-5 and 4) by the National Institute 
of Archaeology with Museum, Bulgarian Academy of Sciences (NIAM-BASf.The archaeological investigations were 
carried out with the help of three international collaboration projects: "Balkan Paleo Project" with the financial 
support of the America for Bulgaria Foundation and the American Research Center in Sofia (2013)2 3 and two projects 
between NIAM-BAS and FWO (Fonds Wetenschappelijk Onderzoek, Belgium) entitled "Late Pleistocene environments 
and human adaptations to climate change in the Balkans" (2014-2016) and "Middle Pleistocene human -  environment 
interactions in the Balkans" (2017-2019)4.

Figure 4. 1 -  plan of the entrance gallery with the locations of archaeological trenches; 2 -  detail with trenches 
and excavation seasons indicated (adapted by M, Gurova on the original cave map S. Petkov).

Close collaboration and financial support was offered by the National Museum of Natural History (BAS)5 and 
has been active during the entire excavation period. This broader collaborative framework guaranteed a high level of 
interdisciplinarity of the investigations (palaeontology, palaeoecology, speleothem dating, coprolite palynology, XRF

2 The excavations were directed by S. Ivanova (2013) and M. Gurova (2014-2017).
3 The USA representatives of the projects were D. Strait, C. Orr and J. Hodgkins.
4 The project participants of Belgian side (RBINS, Brussels and KU Leven) were E. Marinova, S. Verheyden and C. Burlet, engaged with speleothem, 
palynology and RAMAN spectroscopy.
5 Our main collaborators from the NMNH-BAS were N. Spassov, V. Popov and L. Hristova, who carried out the paleontological study.
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and RAMAN spectroscopy of sediment samples and charred particles, etc.) the results of which will be progressively 
published. Annual detailed reports have been presented and approved with subsequent short primary publication and 
co-authorship reflecting the participation and contribution of various scholars (Ivanova et alii 2014; Gurova et alii 
2015, 2016, 2017, 2018).

During the first season Trench 3, close to the entrance, was excavated, revealing 10 lithostratigraphic layers, 
signs of disturbance and a significant faunal assemblage containing the following taxa: Cuon sp., cf. Cyrnaonix antiqua 
(?), Ursus gr.savini, Crocuta spelea -  coprolites, cf. Dama sp., Caprine indet., Rhinocerotidae indet. (Ivanova et alii 
2014, p. 33).

Trench 2 lies near the eastern wall of the cave at the beginning of the small corridor to the first chamber. 
There were no finds of interest, but an instructive sedimentological section was cleaned and described.

Trench 1 (2 x 1 m) was opened at 35 m from the entrance as a test excavation in a small space in the centre 
of the chamber devoid of the solid calcite flowstone. Its excavation in 2013 ran parallel with the work in Trench 3 near 
the entrance. An intriguing situation, without parallel in Bulgaria, was discovered: an accumulation of 5 bear skulls 
and several long bones, calcite flowstone fragments and compact yellow clay balls (Fig. 5.1). This promising Trench 
was enlarged during the next two seasons (2014-2015) in order to provide better contextual data for the skull 
structure.

Trench 4, explored during the 2016-2017 seasons, was located in the only place in the first narrow gallery 
that was free of treasure hunters' pits and preserved parts of the original calcite crust sealing intact Pleistocene strata. 
The location of this trench was roughly equidistant between Trenches 1 and 3, thus allowing comparative analysis of 
stratigraphy and faunal remains.

TRENCH 1
Bear skull structure

Not only chronologically, but by importance of discovery, we start with the description of the bear skull 
structure. The structure was excavated and documented by S. Ivanova6.

A remarkable accumulation of five skulls of a rare small species of cave bear, Ursus gr. savini, was excavated 
in the upper part of layer 4 -  the skulls lay at 40-50 cm below the cave floor, and 0-20 cm below our 0 cm reference 
level (cf. Fig. 6.2). This is what we call the "bear structure" (Fig. 5.1-3). Four of the skulls (adult males) were placed 
very close to one another on their ventral parts, and an adjacent fifth skull (adult female) was placed in an inverted 
position (upside-down) at 30-35 cm northeast of the main group. Several long bones, tabular limestone and flowstone 
pieces and two lumps of compact yellow clay accompanied the structure7. These long bones, positioned to the north 
and south of the skulls were oriented obliquely or transversely to the long axis of the cave. East of the structure, 
directly adjacent to it, other animal bones were observed (Fig. 5.3). Unlike the relatively 'clean' appearance of the 
bear skulls and peripheral long bones, the other animal bones are highly calcified and difficult to identify. The 
configuration of the various bones and other materials does not suggest that water flow/transport in this part of the 
cave was the origin of the structure.

Two of the skulls faced north (to the cave entrance), one faced west, and one east. Several flat, limestone 
fragments and pieces of calcite flowstone positioned roughly horizontally, were present under the skulls. North and 
south of the skulls, two long bones were positioned roughly transverse (~90°) to the longitudinal axis of the cave. 
Southeast and southwest, along the periphery of the skulls and bones, two ~20 cm diameter lumps of compact yellow 
and light-yellow ochre clay that is present nowhere else in this part of the cave.

The 'composition' of this accumulation of bones and materials and mainly the bear skull structure itself raises 
the possibility of an anthropogenic origin for this peculiar feature. For the discoverer (with long experience in cave 
archaeology), the structure is undoubtedly an intentional arrangement made by humans visiting the cave. This 
question will be addressed in the text below and in the final discussion.

The structure is located at 4 m in front of the narrow passage leading further into the cave. This space, covered 
with solid calcite flowstone, was used to enlarge the trench to the southwest.

During the next two campaigns (2014-2015), in total ca 7 m2 were explored, yielding a rich faunal assemblage 
and detailed lithostratigraphic observations.

6 It is noteworthy that the excavation was carried out in extremely hard conditions: in very compact muddy clay and extremely wet conditions in 
the cave room.
7 A micropetrographic analysis of the clayey conglomerates was undertaken by Zh. Yanakieva (Museum of the Earth and Man), unpublished report.
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Figure 5. Trench 1 (season 2013): 1-3 -  bear skull structure in situ; 4-7 -  bear skulls individually; 
8 -  structure reconstruction (photos S. Ivanova).
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Lithostratigraphy

The lithostratigraphic sequence comprised well-bedded horizontal (with a slight inclination to the north
east) layers with compact clayey matrix with sand and limestone fragments. None of the sedimentary units contained 
anthropogenic material (human remains, bone or lithic artefacts) (Fig. 6). Animal bones are present throughout the 
sequence although they are most frequent in layer 4, to which belongs also the bear skull structure (vide infra). The 
brief layer description, based on the north-western profile, is as follows:
Layer 1 -  calcite crust (flowstone) of 22 to 28 cm thickness, covering the whole Pleistocene sequence in intact primary 

condition and position.
Layer 2 -  brown to dark-brown greasy clay with low quantity of sand and sub-angular limestone clasts.
Layer 3 -  light brown, very fine, compact homogeneous clay, greasy and sticky in a wet state, with very rare small 

limestone clasts. Fragments of calcite flowstone are recorded between layers 2 and 3.
Layer 4 -  similar to layer 3 but with darker fractions and a higher concentration of limestone clasts (small fraction). 

Between layers 3 and 4 a thick manganese-rich deposit is observable. The bear structure (projected onto this 
profile) is found in the upper part of layer 4 (Fig. 6.2).

Figure 6. Trench 1 (season 2014): 1 -  SE and SW profiles at the end of the excavation; 2 -  SW profile. The yellow rectangle indicates 
the position of the bear structure in squares E-F 36 (photo and drawing design M. Gurova, original profile drawing I. Krumov).
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Faunal remains

More than 550 additional fossils, including 2 more bear skulls were discovered during the following two 
seasons in the rest of the explored area 1 to 2 m southwest in Trench 1, mainly in squares E-G 37-38 (Fig. 7) (Gurova 
et alii 2015; 2016). The configuration of the last two skulls (found almost parallel to one another at a distance of ca 60 
cm) and other bones from the layer shows a random distribution and reinforces our hypothesis of the anthropogenic 
character of the bear structure (Fig. 7.2-3).

In general the rich taxonomic assemblage consists mainly of Ursus gr. savini bones, including 5 skulls from 
the bear structure (from the 2013 season -  Fig. 5) plus later (in 2015) 2 more skulls of the same small cave bear species 
(Fig. 7). In addition, the following terrestrial taxa were identified: Panthera (Leo) fossils, cf. Cyrnaonix antiqa, cf. Cuon 
sp., Canis lupus, Vulpes vulpes, cf. Mammuthus sp., Rhinocerotidae indet ., Equus sp., Megaloceros, Cervus elaphus, 
Bovidae indet., Cattania balcanica, Fruticicolafruticum, Hystrix-  coprolite, as well as Cattania balcanica and Fruticola 
fruticum (Gurova et alii 2016, p. 57-59; Spassov et alii 2017, p. 276).

All seven bear skulls (5 adult males and 2 adult females) and other bones and teeth were subjected to a 
detailed morphological analysis by the palaeontologists and subsequent comparison with other contemporaneous 
bear taxa and the initial suggestion that the bears belong to the Ursus gr. savini taxonomic status has been proven 
(Spassov et alii 2017). Thus, this rare and peculiar small bear has been identified for the first time among the abundant 
Ursus remains from southeastern Europe.

Surprisingly interesting results came from a Hystrix coprolite with pollen preservation8. The analysis of the 
identified pollen types suggests an open to forest-steppe vegetation with boreal character. Some of the pollen from 
light-demanding shrubs and small trees most likely comes from fruits consumed by the animal.

Figure 7. Trench 1 (season 2015): 1 -  Ursus gr. savini skulls, mandible and bones; 2 -  bear skulls and bones in situ;
3 -  plan of excavation surface with finds (photos L. Hristova, drawing M. Gurova).

8 Pollen analysis was performed by E. Marinova (RBINS, Brussels).



94 Maria GUROVA, Stefanka IVANOVA

Taphonomic observations

Besides the bear structure, the excavation in Trench 1 revealed interesting features for taphonomic 
considerations. According to a pilot taphonomic study9 more than 50% of the bones from the 2013 season exhibit 
carnivore toothmarks caused by cave lion, hyenas or possibly even Cuon (Gurova et alii 2015, p. 33). There were also 
several long bones displaying striations evoking cutmarks (Fig. 8). A limited pilot study by the first author (MG) using 
a Keyence VHX-100 digital microscope and micro-photo documentation with magnification between x30 and x50, 
suggests that some marks are possibly the result of anthropogenic intervention -  cutmarks (suggested by their V- 
shaped cross-section and low width: depth ratio) (Fig. 9.1). Other traces more likely resulted from taphonomic factors 
(tooth marks) (Fig. 9.2). Further detailed taphonomic study is required for reliable distinction and interpretation of 
cutmarks vs teeth marks and post-depositional surface modifications (PDSM).

Figure 8. Trench 1 (season 2014): cut marks on radius of Ursus sp. ( x 50) (photos L. Hristova, after Gurova et alii 2015, fig. 1.2). 

Speleothem and biostratigraphy

The concomitant fauna, represented by the taxa listed above, and particularly the presence of fossil-markers 
like the "rare relatively small form of Panthera (Leo) fossils" suggests a very late Middle Pleistocene age for the faunal

9 The analysis is made by Camille Daujeard, unpublished report.
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assemblage revealed by the excavations, including bear remains and the bear skull structure (Spassov et alii 2017, p. 
276).

On the other hand, systematic speleothem sampling in the cave started in 2014, and continued until 2017. A 
consistent series of Uranium-Thorium dates on speleothems has been produced and details of the speleothem-based 
chronology and palaeoenvironmental context of the cave are published in Verheyden et alii (2021).

What can be summarized here are the results of the analysis of a massive stalagmite (MK-stm-1) and calcite 
flowstone, which allow correlation with the upper and lower calcite crust in Trench 1 in the period between 135 -85 
ka (Fig. 10). The chronological context based on the additional speleothems "reveals an age of between 
~ 250 and ~ 220 ka (MIS 7) for the bear skull accumulation" (Verheyden et alii, p. 1231). In any case, the time-span 
given by the speleothem dating indicates the Middle Palaeolithic period (in terms of cultural chronology) 
corresponding to the time when Neanderthals inhabited the temperate zone of Europe.

The biochronological data suggested that the faunal assemblage (including the bear skull structure) dates to 
the beginning of MIS 5e (ca 130 ka) (Gurova et alii 2015, p. 58-59).

Figure 9. Trench 1 (season 2014): 1 -  cut marks on femur of Ursus sp. (x 50); 
2 -  tooth marks on metatarsus of Cervus elaphus (x50) (photo M. Gurova).
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Figure 10. Speleothem dating of stalagmite sample (MK-stm-1) from the cave with the dates obtained s 
hown on the sample section -  upper part of the stalagmite (photo S. Verheiden, after Gurova et alii 2016, fig. 3).

TRENCH 4
Trench 4 did not offer finds as remarkable as the bear structure in Trench 1; nevertheless, a rich fossil 

assemblage, three bone implements, among which were two definite tools, as well as some intriguing features were 
attested. Stratigraphically, this trench revealed evidence of particular local sedimentological processes, differing from 
those in Trench 1. The main difference consists of the abundance of limestone and sandstone fragments and blocks 
in the clayey sediments. The most significant accumulation of large sub-rounded blocks covered the explored surface 
from -119 to -129 cm relative to the local 'Reference level' 0 (Fig. 11.3). In this peculiar 'pavement' feature, the second 
(and smaller) of the two weathered hollow stalagmites was found. The first was discovered in 2016 in the north-east 
corner of the trench, in layer 6, 20 cm above the pavement level, positioned upside-down, thus resembling a container 
(large bowl) with a diameter of ca 30 cm (Fig. 11.2).

Lithostratigraphy

The lithostratigraphy comprised well-bedded horizontal (with no significant undulations) layers with clayey 
matrix, sand and common limestone fragments. As mentioned above the quantity of limestone fragments in the 
Trench 4 sedimentological sequence is significantly higher and the clasts are sub-angular and sub-rounded, varying in 
size from small to large (ca 2 to 20 cm) (Fig. 12).
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Figure 11. Trench 4: 1 -  bone tool in situ and photo (2014); 2 -  stalagmite (container-like) in situ and photo (2017); 
3 -  'pavement-like' configuration of stones (2017) (photos and drawing by M. Gurova).

Animal bones are present throughout the sequence although most came from layers 3-6. Taxonomically the 
fauna is richest in layers 4-6, belonging biochronologically to the end of the Middle Pleistocene (vide infra). The only 
small mammals came from layer 6, but were scarce. As for anthropogenic remains -  the three bone implements 
mentioned came, respectively, from layers 2/3 (Late Pleistocene), 4 and 5 (Final Middle Pleistocene). Brief descriptions 
of these layers, based on synchronized N and E profiles, can be summarized as follow:
Layer 1 -  mixed sediments resulting from disturbances by treasure hunters.
Layer 2 -  beige-brown clayey matrix with low sand fraction and frequent limestone clasts. In profile E this layer overlies 

the calcite flowstone, preserved in the SE part of the Trench.
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Layer 3 -  brown clayey sediment below the calcite crust, with limestone clasts of varying dimensions. Based on the 
faunal remains and speleothem dating -  this layer belongs to the Late Pleistocene.

Layer 4 -  dark-brown compact and homogeneous clay, stone fraction varying from small (1-2 cm) to medium and 
large pieces (8-16 cm).

Layer 5 -  the sediment matrix is similar to that of the overlying layer 4. The faunal remains indicate the final phase of 
the Middle Pleistocene.

Layer 6 -  compact light brown clay matrix with sandy fraction and sporadic limestone fragments and blocks (up to 18
20 cm).

Layer 7 -  wet (watery) and greasy clayey sediment with sporadic limestone clasts and black Mn inclusions.
Layer 8 -  compact brown clay with no sand but with rare large limestone clasts, and sporadic Mn spots concentrated 

mainly toward the N profile.

Figure 12. Trench 4: 1 -  photo with E and N profiles (2016); 2 -  N profile (2017); 3 -  E profile (2016) 
(figure by M. Gurova and S. Ivanova).

Faunal remains

Trench 4 sheds further light on the bear diversity in the cave, with several fossils of classical large bear, 
identified as Ursus ingressus, from layer 3 belonging to the Late Pleistocene. In layer 5 remains of Ursus savini appear, 
suggesting this layer dates to the end of the Middle Pleistocene, and relate to the configuration of the bear skull 
structure from Trench 1 (Gurova et alii 2017, p. 48). Among other fossils, Vulpes vulpes, Alopex lagopus, ?Cuon sp., 
Canis lupus, Ursus cf. thibetanus, Cervus aff. elaphus, ?Megaloceros sp., Bos/Bison, Caprinae indet., Equus hydruntinus,
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Rhinocerotidae indet., Lepus sp. have been identified. The small mammal remains were too limited for detailed 
taxonomic determination, but three types of Microtus (arvalis, agrestis and nivalis) as well as Lagurus lagurus u 
Nannospalax leucodon have been identified (Gurova et alii 2017, p. 48-9; 2018, p. 9). The registered mammal fauna 
indicates a mosaic forest-steppe landscape and a relatively cool and dry climate of the second half of the Middle 
Pleistocene (Gurova et alii 2017, p. 50; 2018, p. 9).

Figure 13. Trench 4 (season 2016: pointed bone implement (15.2 x 2.5x1.7 cm) with cut- and tooth marks and 
microphotos (x 30-50) taken at place indicated (photos M. Gurova).

Bone artefacts

Three bone fragments from Trench 4 deserve special attention because they differ significantly from the other 
fragmented fossil remains recovered in the excavations (Figs. 11.1; 13-15). Two of them possess intentionally 
modified ends suggesting they were produced and adapted for some functional purpose, and we interpret them as 
bone tools. The third bone has slightly convergent edges one of which was subsequently carnivore-gnawed, thus 
having tooth marks as the last intervention (Fig. 13). Stratigraphically, the tools come from layer 2/3 (spatula-like tool), 
4 (pointed tool) and 5 (bone with gnaw marks), respectively. The pointed implements are made on longitudinally split 
bones (radii) of Cervidae10. The smallest piece has a rounded, smoothed and polished tip (spatula-like -  Fig. 14), other 
two have convergent parts with intentional modifications, particularly evident on the tool from layer 4 (Fig. 15). 
Probably, this tool had been pointed in the opposite end too, but there is a fresh break, preventing us from confirming 
the deliberate modification of both extremities. The bone artefacts were subjected to microscopic observation and 
microphoto documentation11. Pronounced taphonomic stigmata and PDSM (Post Depositional Surface Modifications) 
were recognized: polish and smoothing in the case of the pointed tools and additional chaotic micro striation in the 
case of spatula-like tool (Figs. 14-15). No regular, distinct technological striations were attested. Owing to the heavy 
postdepositional alterations, no unambiguous use-wear traces were detected apart from bright polish spots on the 
spatula-like tools, suggesting possible use on hides.

10 Unpublished data from the 2016 season excavation report -  documentation. Determination by N. Spassov and L. Hristova.
11 The use-wear observations were made by MG using a Keyence VHX-100 digital microscope.
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Figure 14. Trench 4 (season 2016: bone spatula-like tool (12x 1.7x 1.1 cm) with microphotos (x 30-50) taken
at place indicated (photos M. Gurova).

Without going deeper into the problem of the Neanderthal bone industry, it is worth noting the occurrence 
of morphologically similar bone implements from sites of the South African MSA (Backwell et alii 2008; D'Errico, 
Henshilwood 2017) as well as in the Lower and Middle European Palaeolithic (Gaudzinski 1999; Villa, d'Errico 2001).

A recent zooarchaeological and taphonomic study of bear bones from two caves in northern Italy presents a 
solid database and microphoto documentation of cut and percussion marks on the bones, suggesting and confirming 
the strategic role of bears in the nomadic economy of Neanderthals in the late Mousterian (Romandini et alii 2018). 
This work highlights the potential of detailed taphonomic studies of bear bones. If applied to the fossils from Mishin 
Kamik cave, such meticulous analysis could shed light on the question of bear-human coexistence and interactions, 
including a new more appropriate treatment of the bone tools from Trench 4.

Figure 15. Trench 4 (season 2016): bone pointed tool (15.5 x 2.6 x 2.3 cm ) with microphotos 
(x 30-50) taken at place indicated (photos M. Gurova).
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Additional interdisciplinary analyses

- Speleothem: two new speleothem dates, from the calcite flowstone of the upper part of Trenches 4 and 2, 
gave ages of 128.6 ± 0.9 ka and 124.1 ± 3.3 ka, respectively. These dates provide a terminus ante quem for all structures 
and finds between layers 3 and 8 (Gurova et alii 2018, p. 11).

- Residue analysis using XRF and Raman spectroscopy12 were made of the sediments from the bases of two 
recipient-like stalagmites. Besides sand and clay, remains of organic material were recorded but no traces of pigments 
(Gurova et alii 2018, p. 10).

- Anthracological analysis 13 allowed the identification of several plant species (Monocotiledonae and 
Dycotiledonae) indicating an open landscape with forest and steppe and cool palaeoclimatic conditions (Gurova et alii
2018, p. 10).

- aDNA analysis of bear teeth was carried out based on samples from Magura Cave bears (sf. Fremondeau et 
alii 2020). An equivalent analysis of the Mishin Kamak bear failed to recover any DNA14.

- An attempt at stable C- and N-isotope analysis of a bear tooth from Mishin Kamik bear did not succeed in 
recovering any collagen15.

DISCUSSION AND CONCLUSIONS

The intriguing finds from Mishin Kamik Cave highlight some important issues which briefly will be listed 
below. Undoubtedly the most challenging question concerns the origin of the bear structure from Trench 1. In the 
dilemma natural vs anthropogenic, we support the hypothesis of intentionality of the structure. There is no irrefutable 
proof of this interpretation, but there are rigorous field observations and discriminatory reasoning for rejecting a 
natural origin for the structure:

- The skulls and bones of the structure are not in anatomical position, which argues against the possibility 
that bears simply died at this place during hibernation.

- The skulls are arranged in a very stable position. They, as well as the other bones, could not have been 
moved in this position by water flow first because they are very robust and heavy and because, if arranged by 
unidirectional flow, they would exhibit a more directional alignment.

- The structure is separate and distant from the abundance of other bones (and two other skulls) in Trench 1 
(excavations 2014-15). The bones (and particularly the long bones) do not show any obvious alignment that could be 
provoked by flow and taphonomic replacement. The skulls of the structure as well as the peripheral long bones were 
found clean of any deposits adhering to their surfaces. In contrast, the other animal bones next to the structure as 
well as all bones from subsequent campaigns in Trench 1, were highly calcified and often integrated into 
conglomerates of cemented limestone, bones and clay.

- The structure contains two lumps of very compact yellow-ochre coloured clay which is not available in the 
outer galleries of the cave where the trenches and bones are located. The clay has been brought from elsewhere and 
intentionally placed in the structure next to the skulls and long bones.

- There is additional evidence to support human activity in the cave in the form of the bone artefacts from 
Trench 4 and the inverted stalagmite piece placed next to the wall which suggests functional predetermination with 
its bowl/recipient-like shape and position.

- The 'pavement-like floor' in Trench 4 is difficult to be explained by natural karstic processes or taphonomic 
factors. It is worth recalling here the unprecedented Neanderthal constructions of measured and aligned speleofacts 
(cut stalagmites) in Bruniquel cave. The discovery of the circular structures there along with deliberately heated zones 
suggest "... a level of social organization that was more complex than previously thought for this hominid species" 
(Jaubert et alii 2016, p. 4).

We do not advocate cultic or religious motivations behind the deliberately arranged structure and modified 
bones, stalagmite container and flat pavement. On the contrary, we stand back from the perpetual bear cult debate. 
We think most records can easily be attributed to the behavioural stereotype of hominins spending time in the cave 
for whatever reasons. However, in the act of arranging the skull structure something beyond everyday living can be 
presumed. The Neanderthals and bears coexisted for millennia and obviously reached a level of 'symbiosis' based on

12 The analyses were carried out by C. Burlet (RBINS, Brussel).
13 This analysis was made by E. Marinova (RBINS, Brussel).
14 The test aDNA study was carried out by D. Fremondeau (CAS KU Leuven).
15 Collagen extraction was attempted at Edinburgh University.
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respect for one another. It is not necessary to invoke cult/religious motives seeking for a satisfactory explanation of 
the structure. Neanderthals certainly were able to distinguish between the routine and the extraordinary. Visiting the 
cave and noticing the skulls left after the bears' death (not simultaneous presumably), no more than impulse for 
'marking' or somehow 'ritualizing' the circumstances can be seen in taking the skulls and carefully arranging them 
close to one another. This is rather a 'ritual' (in the sense of marking exceptionality) aspect of behaviour than a 
spiritually structured cult/religious practice.

In the conceptual perspective of the bear cult, we cannot omit the impressive evidence of similar finds which 
have come from many different places. Interesting from a regional perspective are the case studies from the Balkans. 
The first came from Cave Veternica near Zagreb in Croatia, where over 60 skulls of Ursus sp. were found, as well as 
their dens and bones. The skulls were arranged in several niches near the walls of the cave and face toward the exit 
(Malez 1961). The closest geographically are two caves in Romania with finds which are referred to Neanderthal 
symbolic activity (Lascu 1999; Dumitru 2011). The first evidence concerns body painting practices and comes from 
the cave of Cioarei, Boro§teni, where pieces of ochre and peculiar recipients -  truncated and inverted upper (distal) 
part of stalagmites with ochre residue in the concave parts were found. Three skulls of Ursus spelaeus (two of which 
were placed back-to-back) were found in the same cave (Carciumaru et alii 2012; Carciumaru et alii 2015). We can 
easily recall the stalagmite recipients from Mishin Kamik, the smaller of which is yellowish and it was tempting to 
interpret it in a similar way but, as stated above, residue analysis did not confirm any trace of coloured substances 
inside it. Perhaps a closer parallel for the bear structure from Mishin Kamik, and definitely more interesting, is the 
case of 4 bear skulls and long bones in "curious" disposition from the Cave of Rece (western Romania). This 
accumulation resembles the bear structure from Mishin Kamik, judging from the published photographs (Carciumaru 
et alii 2012, Fig. 11; Carciumaru et alii 2015, Fig. 20.b). The examples of unusual treatment of bear skulls in Romania 
have been interpreted in the context of the "bear cult" and, unsurprisingly, a natural origin (movement of wet 
sediments) has been proposed -  though neither hypothesis can be proven (Carciumaru et alii 2015, p. 28).

Additional questions arise in a broader context and concern the hominin species that created the bear 
structure and other anthropogenic features in the cave. The newly identified Neanderthal infant from Kozarnika is 
dated between 128 ± 13 ka and 183 ± 14 ka (OSL), which place it in the Middle Pleistocene (Tillier et alii 2017, p. 55) 
which corresponds to the age determined for the speleothem and biostratigraphy of the mammal fauna from Mishin 
Kamik (vide supra). From this we can suggest that Neanderthals visited the cave for a short time or just for 
accomplishing some particular behavioural/ritual act.

On the other hand, it is worth mentioning the intriguing case of the human mandible from the Early Upper 
Pleistocene strata in Mala Balanica Cave (Serbia). Despite the fact that, chronologically, the beginning of the Upper 
Pleistocene is still within the time-span of the Neanderthals in Europe, the individual has been interpreted as possibly 
non-Neanderthal, but representative of an archaic Homo sp. Based on detailed comparative and cluster analysis of 
the mandible the researchers suggest that "The BH-1 specimen, despite geographic proximity and possible 
contemporaneity with the Krapina Neanderthals, does not share any observable derived Neanderthal traits) 
(Roksandic et alii 2011, p. 196). Further research is required to characterise genus Homo variability in the Balkans 
around the Middle-Late Pleistocene transition.

Besides hypothetical humans, a challenging question arises in relation to bears, which have been objects of 
human activity and abstract consideration. Most of the bear fossils from the cave (particularly those referred to the 
Middle Pleistocene strata) belong to Ursus gr. Savini -  a small, robust bear with interesting taxonomic status and rare 
fossil records. It has been concluded that "in several aspects it attained the evolutionary adaptations of the cave bears 
of the U. spelaeus-U. ingressus group and represents an independent lineage of spelaeoid bears" (Spassov et alii 2017, 
p. 275). This raises the very interesting question of whether the case of U. savini from Mishin Kamik is unique and 
isolated, because until now no other finds of this bear have been identified in any of the rich Middle Pleistocene faunal 
assemblages from the Balkans. The aDNA study of Late Pleistocene bears from Magura Cave which is near to Mishin 
Kamik is the only demonstration of U. ingressus during the long Pleistocene sequence. This raises the question of 
whether Ursus gr. savini disappeared from the region at the end of the Middle Pleistocene thus freeing its eco-niche 
for Ursus ingressus? Unfortunately, aDNA analysis of samples from Mishin Kamik was unsuccessful, but there now 
exists a serious scientific problem for paleontologists requiring further taxonomic justification of Ursus spelaeus sensu 
lato.

We hope that many of the scientific issues raised by the research in Mishin Kamik Cave will inspire further 
studies of the Pleistocene Balkans and that the Mishin Kamik evidence will stand as a significant contribution on both 
empirical and interpretive levels.
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