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IZOLOVANÉ KOSTERNÍ NÁLEZY ANATOMICKY MODERNÍHO ČLOVĚKA Z MLADÉHO PALEOLITU STŘEDNÍ 
EVROPY

ABSTRACT   Th is research focuses on isolated skeletal remains of anatomically modern humans (AMH) dated to the Upper Palaeolithic (UP) 
in Central Europe. Th e review of AMH remains aims to interpret the circumstances of their discovery at paleoanthropological sites located 
in Germany, Austria, Czechia, Poland, Slovakia, and Hungary. Th ese AMH remains are oft en isolated and, in some cases, highly fragmented, 
making it challenging to discern the processes responsible for their isolated status. Common interpretations of these fi ndings point to both 
biotic and abiotic factors, including geological processes, carnivore activities, and even human actions. Notably, the diaphysis fragments of the 
limbs are the most numerous among AMH remains. However, when it comes to bone density and morphology, craniodental elements have 
a higher likelihood of preservation.

KLÍČOVÁ SLOVA     Pohřební ritus; tafonomie; manipulace s lidskými těly; aurignacien; gravettien; magdalénien; fragmentárnost

ABSTRAKT   Příspěvek řeší problematiku izolovaných kosterních nálezů anatomicky moderního člověka (AMČ) z mladého paleolitu (MP). 
Cílem bylo přezkoumat ostatky AMČ a interpretovat nálezové okolnosti z lokalit, které se nachází na území Německa, Rakouska, Česka, Pol-
ska, Slovenska a Maďarska. Nálezy AMČ jsou často izolované a v některých případech i velmi fragmentované, proto je velmi obtížné interpre-
tovat, které procesy zapříčinily tento stav. Nejčastější interpretace izolovanosti těchto nálezů se jeví biotičtí a abiotičtí činitelé, tedy geologické 
procesy, činnost šelem a člověka. Dále můžeme říci, že ze skeletálních nálezů AMČ jsou nejpočetnější fragmenty diafýz končetin. Pokud vezme 
v úvahu hustotu kostí na morfologii, pak je ale větší pravděpodobnost dochování kranio-dentálních prvků.

KEY WORDS    Funeral rites; taphonomy; human body manipulation; Aurignacian; Gravettian; Magdalenian; fragmentation

Isolated remains of AMH are infrequently described in com-
prehensive detail. Much of the scientifi c focus has tradition-
ally centred on completely buried AMH individuals from the 
Upper Palaeolithic. Isolated cranial and post-cranial remains 
are oft en highly fragmented and are typically found in low 
quantities at archaeological and paleoanthropological sites. 
Exceptions exist, where a substantial accumulation of isolated 
remains has been discovered. Isolated remains are oft en docu-
mented upon discovery, but sometimes they are only identi-
fi ed during revisions of archaeological and archaeozoological 

INTRODUCTION collections, either in museums or scientifi c research institu-
tions. Before and aft er the Second World War and in the 1960s 
and 1980s, extensive archaeological research was carried out, 
particularly when numerous human remains were unearthed. 
Th is led to the creation of systematic catalogues and databas-
es containing fundamental information about these remains. 
However, as more remains were discovered and underwent 
new or refi ned dating, some were reclassifi ed into diff erent 
periods. Th is article utilizes specifi c analytical methods, such 
as aDNA or isotopic analyses, to enhance the understanding 
of AMH remains and to provide new insights into biotic and 
abiotic processes.
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Isolated skeletal remains of anatomically modern humans from the Upper Palaeolithic ...

Anatomically modern human remains are rare across Eurasia, 
Africa, Australia, and North America. The scarcity of precise-
ly dated human fossils plays a pivotal role in discussions about 

Fig. 1. Map illustrating key Initial (IUP) and Early Upper Palaeolithic (EUP) sites in Central Europe where fragmentary and isolated remains of anatomically 
modern humans have been found, including open-air, cave, and rock-shelter sites.

MATERIAL AND METHODS

Tab. 1. Provides a comprehensive record of anatomically modern humans (AMH) dating from the Initial and Early Upper Palaeolithic period. The table includes 
details such as country of discovery, locality, type of locality, AMH remains identified, associated cultural context, and corresponding references.

the appearance of modern humans and the extinction of Ne-
anderthals. However, there is compelling evidence of a wide 
range of Upper Palaeolithic burial practices that likely encom-
passed diverse burial techniques. Most of the graves are pre-
served in pits, with additional body manipulation practices 
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Initial (IUP) and Early Upper Palaeolithic (EUP)  
(46 – 32 ky BP)

such as disarticulation, flesh removal, cannibalism, staining, 
and the transformation of skeletal and dental material into 
ornaments or vessels (Svoboda 2014, pp. 361–447; Svoboda 
2016, pp. 19–20). 

The IUP anatomically modern human remains in Central Eu-
rope were found at Zlatý Kůň (Czechia) and likely at Dzeravá 
skala (Slovakia). The EUP cultures unified Europe culturally 
and yielded significant paleoanthropological findings at sites 
like Mladeč (Czechia), Oblazowa (Poland), and others (Fig. 
1; Tab. 1). Due to their fragmented and isolated nature, it is 
challenging to definitively classify them as ritualized burials. 
No complete skeleton has been discovered from this period. 
Nevertheless, the preserved isolated skulls from the Czech site 
of Mladeč provide insights into the physical characteristics of 
EUP hunters. These individuals were characterized by their 
height and robust build, well-suited to the African climate 
(Smith and Ahern 2013, pp. 179–182; Svoboda 2014, pp. 364–
378; Prüfer et al. 2021, pp. 820–825).

The MUP cultures extended its influence across Eurasia, likely 
from Central Europe to Siberia. During this period, large-
scale cave and open-air settlements were established in cold 
regions of Europe. These archaeological sites yielded isolated 

human skeletal fragments and teeth alongside relatively com-
plete skeletons of MUP hunters (Fig. 2; Tab. 2). Due to the 
frozen ground during winter months, burial was typically 
delayed until spring when the soil thawed and became more 
workable. This practice of temporarily leaving the deceased 
exposed or in shallow pits in open environments likely con-
tributed to the current fragmentary and isolated nature of 
the remains. Such open environments exposed the bodies 
to various external agents, including carnivores, other biotic 
factors, and geological or abiotic processes, which may have 
contributed to fragmentation (Wilson et al. 2007, pp. 6–16). 
Ritual practices may have driven purposeful human selection, 
leading to anthropogenic changes in the bones. In some cases, 
the presence of cut marks from stone tools raises the possi-
bility of cannibalism, although careful examination is needed 
to distinguish these marks from other taphonomic processes. 
Among the modified human remains perforated human teeth 
are sometimes observed. Notably, isolated remains typically 
lack burial gifts and show no evidence of colouring with ochre 
(Trinkaus et al. 2000, pp. 1130–1131; Velemínská and Brůžek 
2008, pp. 28–33; Smith and Ahern 2013, pp. 178–213; Sá-
zelová and Hromadová 2020, pp. 1–2, 11–12).

The LUP cultures had its origins in the Cantabrian Moun-
tains and eventually spread to western Russia. Knowledge of 
body manipulation practices during this period is limited, 
with known ritual burials primarily in France. The remains 

Fig. 2. Map illustrating key Middle Upper Palaeolithic (MUP) sites in Central Europe where fragmentary and isolated remains of anatomically modern humans 
have been found, including open-air, cave, and rock-shelter sites.

Middle Upper Palaeolithic (MUP) (32 – 22 ky BP) Late Upper Palaeolithic (LUP) (22 – 14 ky BP)
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Tab. 2. Provides a comprehensive record of anatomically modern humans (AMH) dating from the Middle Upper Palaeolithic period. The table includes details 
such as country of discovery, locality, type of locality, AMH remains identified, associated cultural context, and corresponding references.

Fig. 3. Map illustrating key Late Upper Palaeolithic (LUP) sites in Central Europe where fragmentary and isolated remains of anatomically modern humans have 
been found, including open-air, cave, and rock-shelter sites.

are often isolated and fragmented, usually originating from 
caves and rock shelters (Fig. 3; Tab. 3) (Svoboda 2014, p. 437). 
The scarcity of complete burials suggests that fully buried in-
dividuals were not a prominent feature of burial rites during 
this period. An interesting fact is that burials do not have in-

cisions made by stone artefacts, as is the case with isolated 
and fragmentary human remains, which may indicate a dif-
ferent relationship to the buried individual (Orschiedt 2013, 
pp. 117–120; Orschiedt et al. 2017a, pp. 435–437).
Isolated bone and tooth fragments in LUP cultures are often 

Isolated skeletal remains of anatomically modern humans from the Upper Palaeolithic ...
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Tab. 3. Provides a comprehensive record of anatomically modern humans (AMH) dating from the Late Upper Palaeolithic period. The table includes details such 
as country of discovery, locality, type of locality, AMH remains identified, associated cultural context, and corresponding references.

interpreted as secondary burials. These human remains fre-
quently display deliberate signs of manipulation, particularly 
cut marks. Among these fragmentary remains, craniodental 
elements dominate (Orschiedt 2013, p. 117). The most com-
mon are cutting injuries observed on cranial vaults and jaws, 
affecting individuals of all age groups and both sexes. Notably, 
many of the cut marks on the remains indicate a meticulous 
removal of flesh from the bone. Notches on the skull sug-
gest separation from the cervical vertebrae and scalping of 
the skin. The cranial vaults may have served as ritual cups. 
Many researchers lean towards the belief that part of these 
secondary rites may have involved cannibalism, which was 
likely a  regular and culturally supported activity. Convinc-
ing evidence of cannibalism lies in the damage caused by hu-
man chewing, driven by factors such as lower mobility, higher 
population density, and reduced food sources within a  spe-
cific territory (Bello et al. 2011, pp. 1–10; Orschiedt 2013, pp. 
117–120; Orschiedt et al. 2017a, pp. 435–437).
The human body and its remains, particularly the skull and 
teeth, held great significance for the LUP people. Human re-
mains were transformed into pendants that individuals wore 
throughout their lives. While the exact meaning of these pen-

dants remains unclear, they likely symbolized a reverent rela-
tionship between the pendant owner and the deceased person. 
They could also have served as victory trophies obtained from 
defeated enemies or simply functioned as ornaments (Orschiedt 
2013, p. 127; Sázelová and Hromadová 2020, pp. 11–15).

This paper relies on an extensive review of Czech and inter-
national literature, with key references including Catalog of 
Fossil Hominids. Part II by K. P. Oakley, B. G. Campbell and 
T. Molleson (1971), A critical review of the German Paleolithic 
hominin record by M. Street, T. Terberger and J. Orschiedt 
(2006) and The origins of modern humans: biology reconsid-
ered by F.H. Smith and J.C. Ahern (2013). These publications 
provide invaluable insights into anatomically modern hu-
mans from the Upper Palaeolithic on both regional and global 
scales. At the same time, the gathered information underwent 
continuous review and was cross-referenced with publica-
tions related to discoveries, re-discoveries, and methodologi-
cal advancements, including genetic and isotopic analyses, as 
well as revisions of archaeological contexts.

Methodology

V. Zábojník
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A total of approximately 678 isolated AMH bones and teeth 
were identified (Fig. 4), sourced from 38 cave sites, 4 rock 
shelters, and 16 open sites. While Czechia has the highest 
concentration of isolated bone and teeth remains, it’s impor-
tant to consider the data in a broader geographical context, 
transcending recent national borders. 
Limb bones were found at 46% of the studied sites, followed 
by skull bones and isolated teeth, which were found in ap-
proximately 65% of the locations. Approximately 10% of the 
studied remains show anthropogenic influences, such as per-
foration, colouring, incisions, or modifications, primarily on 
craniodental remains from the LUP period. The fragmentary 
nature and isolation of human remains can be attributed to 
a variety of factors (Fig. 5). Gradual degradation of soft tissues 
leads to the loss of anatomical integrity within the skeleton. 
Consequently, bones disarticulate and become spatially sepa-
rated. These conditions result from taphonomic processes, 
which encompass both abiotic and biotic factors. It’s worth 
noting that the specific type of locality where human remains 

Fig. 4. Summary of AMH remains from the Upper Palaeolithic period. The graph displays the total number of skulls or cranial fragments, teeth, limb bones, axial 
bones, and unidentified bones discovered for each period.

RESULTS AND INTERPRETATIONS are discovered plays a crucial role, as taphonomic processes 
have distinct effects in open and cave environments (Lyman 
and Lyman, 1994, p. 160).
Abiotic processes that could have contributed to the isolation 
and fragmentary condition of the human remains include var-
ious factors. For instance, continuous thawing and freezing of 
the soil, as observed in sites like Dolní Věstonice and Pavlov, 
can lead to soil erosion. The displacement of sediments and 
layers due to the pressure of overlying geological formations 
is another factor to consider. Seasonal fluctuations in soil pH 
levels may impact the preservation of bones and teeth, with 
lower pH values increasing the likelihood of bone deteriora-
tion, particularly in children’s bones (e.g., Borsuka). Further-
more, temperature variations, soil moisture levels, proximity 
to water sources, exposure to wind, and subsequent weath-
ering can lead to the peeling of outer bone and tooth layers 
(Gordon and Buikstra 1981, pp. 569–570; Nielsen–Marsh et 
al. 2007, pp. 1523–1530; Wilson et al. 2007,  pp.14–16; Pilloud 
et al. 2016, pp. 1–7).
Biotic processes, on the other hand, encompass various influ-
ences. Bioerosion, often attributed to microbes, contributes 

Isolated skeletal remains of anatomically modern humans from the Upper Palaeolithic ...
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Fig. 5 Depicts a compilation of fragmented remains attributed to anatomically modern humans (AMH) from the Upper Palaeolithic period. The illustration 
showcases: 1. Instances of isolated AMH remains recovered from the MUP open sites Dolní Věstonice II and Pavlov (Trinkaus et al. 2017, p. 78); 2. Fragments of 
coloured os ischii retrieved from the LUP open site Irlich (Orschiedt et al. 2017b, p. 211); 3. Fragmentary AMH skull cup along with isolated remains originating 
from the LUP cave site Brillenhöhle (Orschiedt 2002, p. 15).

to bone destruction. Microorganisms create tunnels within 
bones, increasing their porosity and susceptibility to decay. 
Plant roots from the local flora can also have a corrosive ef-
fect, disrupting the outer surface of bones. Additionally, in-
sects, scavengers, and larger animals can significantly impact 
the remains. These agents may disturb the primary deposi-
tion of remains, scattering them throughout the area, or even 
transporting them into their dens, resulting in an artificial 
accumulation of human remains. Furthermore, the delib-
erate selection of bones and teeth as part of funeral rituals 
by humans could have played a role in the isolation of these 
remains (e.g., Brillenhöhle, Maszycka) (Sorg and Haglund 
1996, pp. 375–378; Trueman and Martill 2002, pp. 378 –381; 
Orschiedt 2013, pp. 123–127).
The diaphyses of long bones are predominantly found due to 
their higher preservation rate, which results from the greater 
mineral density in the cortical tissue. In contrast, the distal 
and proximal parts of long bones consist of spongy bone tis-
sue, which is more porous and less resistant to external influ-
ences (Lyman and Lyman 1994, pp. 72–78; Sorg and Haglund 
1996, pp. 295–315, 375–376). Teeth exhibit a  high degree 
of preservation, primarily due to their significant inorganic 
component. The isolation of teeth may occur when soft tissues 
no longer firmly anchor them within the jaw alveoli, where 
they are attached by ligaments. Single-rooted teeth and those 
with incomplete roots are particularly prone to falling out. In 
the case of children, spontaneous loss of teeth during puberty 

might occur (e.g., Felsställe, Geißenklösterle). For permanent 
teeth, factors such as medical procedures, injury, and natural 
ageing can also contribute to their isolation (Lyman and Ly-
man 1994, pp. 79–81; Sorg and Haglund 1996, pp. 375–376, 
383–384; Sázelová and Hromadová 2020, pp. 1 –12). Skulls of-
ten exhibit fragmentation, as sutures can loosen and anatomi-
cal parts may disintegrate after death. Within the anatomical 
parts of the skull, jaws are frequently preserved because of 
their higher mineralization and hardness, which makes them 
more resistant to decay (e.g., Miesslingtal, Willendorf). Ad-
ditionally, brain parts and facial bones of the skull, being flat 
bones, better withstand pressure (Lyman and Lyman 1994, 
pp. 97–100; Sorg and Haglund 1996, pp. 328–332, 383–384).

Consequently, each archaeological site bearing paleoan-
thropological remains is unique, and potentially affected by 
a range of taphonomic processes. This diversity makes it chal-
lenging to make a general determination of the specific factors 
or influences responsible for the isolation and fragmentation 
of these remains. To arrive at a more accurate understanding 
of why a particular tooth or bone is isolated or fragmented, it 
is essential to undertake systematic research at each location 
and conduct a detailed analysis of each tooth and bone. This 
meticulous examination can help shed light on the underlying 

DISCUSSION
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causes of isolation and fragmentation, offering insights into 
why complete individuals are rarely found on a  larger scale. 
It is crucial to consider the interplay of various taphonomic 
processes, both biotic and abiotic, in this assessment (Sorg 
and Haglund 1996, pp. 328–384; Nielsen–Marsh et al. 2007, 
pp. 1523–1530). 
Additionally, one often overlooked factor that may contribute 
to the isolation and fragmentation of remains is the method of 
finding and excavating these relics. The research methods em-
ployed could have a notable impact on the isolation and frag-
mentary nature of the bones and teeth. In some cases, remains 
may not be discovered through systematic research. During 
excavation, layer mixing may occur due to the influence of 
researchers or geological factors, making it challenging to ac-
curately classify the remains into specific Upper Palaeolithic 
cultural periods. The extent of research conducted also plays 
a  role, as varying research objectives can result in method-
ological disparities, leading to specific incompatibilities with-
in the collected evidence. Furthermore, there’s the possibility 
that some remains have been mistakenly identified as faunal 
rather than human remains (Sázelová and Hromadová 2020, 
pp. 1 –12).

Isolated bones and teeth of anatomically modern humans 
from the Upper Palaeolithic abound. These remains origi-
nate from a variety of sources, including rock shelters, caves, 
and open sites. Among the skeletal elements, the anatomical 
parts of the limbs, particularly diaphyses, are the most preva-
lent. Their relatively robust structure contributes to better 
preservation. Isolated teeth and skull bones also constitute 
a substantial proportion of findings in most of the surveyed 
locations. It remains a complex challenge to definitively de-
termine whether deviations from the burial practices of com-
pletely interred individuals occurred, primarily due to the 
unknown histories of individual bones and teeth. Notably, 
isolated bones and teeth do not exhibit the presence of dye or 
ornaments. Interestingly, the discovery of dye and ornaments 
in caves near isolated human remains could suggest the pres-
ence of potential memorial altars.

CONCLUSION

This study is based on the diploma thesis by Zábojník (2021). 
The author would like to express gratitude to Sandra Sázelová 
and the colleagues from Dolní Věstonice for their invaluable 
guidance and helpful insights.
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