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Abstract

Since 1979, the Institute of Quaternary Palaeontology Weimar and its successor institutions have been car-

�Q�X�H�M�F �N�T�S �Ö�D�K�C �V�N�Q�J �M�D�@�Q �4�M�S�D�Q�L�@�R�R�E�D�K�C ���2�N�T�S�G�D�Q�M �3�G�T�Q�H�M�F�H�@�� �B�D�M�S�Q�@�K �&�D�Q�L�@�M�X�� �S�N �C�N�B�T�L�D�M�S �@�M�C �Q�D�B�N�U�D�Q �@�M

Early Pleistocene fossil vertebrate assemblage that is unique in its completeness and preservation quality. A 

�S�N�S�@�K �N�E ���� �@�M�M�T�@�K �Ö�D�K�C �R�D�@�R�N�M�R�� �@�C�C�H�M�F �T�O �S�N ������ �L�N�M�S�G�R �N�E �@�B�S�H�U�D �D�W�B�@�U�@�S�H�N�M�R�� �V�D�Q�D �B�@�Q�Q�H�D�C �N�T�S �S�N �C�H�F �@�M

�@�Q�D�@ �N�E ������ �B�N�M�M�D�B�S�D�C �F�Q�H�C �R�P�T�@�Q�D�R ���� �L�È �D�@�B�G�� �T�O �S�N �@ �L�@�W�H�L�T�L �C�D�O�S�G �N�E ���
�� �L �A�D�K�N�V �F�Q�N�T�M�C �K�D�U�D�K�� �O�@�Q�@�K-

leled by detailed recording of the geological sections. For future research, a highly promising fossil-bearing 

reserve area was left untouched. Altogether, a total of almost 175 t of sediment was processed from Unter-

�L�@�R�R�E�D�K�C �E�N�Q �S�G�D �D�W�S�Q�@�B�S�H�N�M �N�E �R�L�@�K�K �E�N�R�R�H�K�R�
 �#�T�Q�H�M�F �Ö�D�K�C �V�N�Q�J �@�M�C �@�R�R�N�B�H�@�S�D�C �K�@�A�N�Q�@�S�N�Q�X �@�B�S�H�U�H�S�H�D�R�� �R�@�L�O�K�D�R

were taken for 23 analytical techniques. Preparations as well as drawings and photographic documenta-

�S�H�N�M �N�E �S�G�D �4�M�S�D�Q�L�@�R�R�E�D�K�C �Ö�M�C�R �V�@�R �B�@�Q�Q�H�D�C �N�T�S�� �V�H�S�G�N�T�S �H�M�S�D�Q�Q�T�O�S�H�N�M�� �E�N�Q ���� �X�D�@�Q�R�
 �%�N�Q �S�G�D �4�M�S�D�Q�L�@�R�R�E�D�K�C

�U�D�Q�S�D�A�Q�@�S�D �Ö�M�C�R �@ �M�D�V �B�N�M�R�D�Q�U�@�S�H�N�M �L�D�S�G�N�C �V�@�R �C�D�U�D�K�N�O�D�C�
 �3�G�D �D�M�S�H�Q�D �D�W�B�@�U�@�S�H�N�M �L�@�S�D�Q�H�@�K �H�R �R�S�N�Q�D�C �@�S

the Senckenberg Research Station of Quaternary Palaeontology in Weimar as a separate Untermassfeld 

collection comprising 18,250 catalogued specimens or series. A total of 49 project topics were assigned to 

�4�M�S�D�Q�L�@�R�R�E�D�K�C�� �V�G�H�B�G �G�@�U�D �K�D�C �S�N �R�H�F�M�H�Ö�B�@�M�S �Q�D�R�T�K�S�R�


�3�G�D �N�Q�H�F�H�M �@�M�C �G�H�R�S�N�Q�X �N�E �S�G�D �E�N�R�R�H�K �R�H�S�D �N�E �4�M�S�D�Q�L�@�R�R�E�D�K�C�@�Q�D�C�T�D �S�N �R�O�D�B�H�Ö�B �H�M�S�D�Q�@�B�S�H�N�M�R �A�D�S�V�D�D�M �O�@�K�@�D�N�B�K�H-

matological, palaeobiological, and geomorphological as well as sedimentological, geochemical, and neotec-



1636 R.-D. Kahlke�� �†�� �3�G�D �/�K�D�H�R�S�N�B�D�M�D �N�E �4�M�S�D�Q�L�@�R�R�E�D�K�C�•�m � �R�X�M�N�O�R�H�R

�S�N�M�H�B �O�Q�N�B�D�R�R�D�R�
 �(�M �S�G�D �V�@�J�D �N�E �Q�D�O�D�@�S�D�C �B�@�S�@�R�S�Q�N�O�G�H�B �×�N�N�C �D�U�D�M�S�R�� �H�M �@ �Y�N�M�D �N�E �Q�D�C�T�B�D�C �S�Q�@�M�R�O�N�Q�S �D�M�D�Q�F�X �N�M

�S�G�D �K�D�D �R�H�C�D �N�E �@ �B�K�@�R�S�H�B �L�T�C�×�N�V �E�@�M ���"�,�%���� �K�@�Q�F�D �@�L�N�T�M�S�R �N�E �M�D�B�Q�N�L�@�R�R �@�B�B�T�L�T�K�@�S�D�C�� �B�N�L�O�N�R�D�C �N�E �O�@�Q�S�R �N�E

larger mammal carcasses, more or less disarticulated micromammal skeletal units, single bones, excrement, 

invertebrate remains, and vegetational residues. This fossil accumulation was preserved until the present 

day because its erosion was prevented by neotectonic subsidence movements during the Pleistocene valley 

deepening.

The fossil site of Untermassfeld yielded a vertebrate fauna that is exceedingly rich in species and individuals.

In contrast, evidence for invertebrates is comparatively scarce. A complete oxidation of the fossil-bearing 

sediments hindered or prevented the preservation of micro- and macro-botanical records. According to 

current knowledge, the range of the fossil fauna from Untermassfeld comprises remains and/or marks of 

�������•�S�@�W�@ �N�E �F�@�R�S�Q�N�O�N�C�R�� �H�M�R�D�B�S�R�� �Ö�R�G�D�R�� �@�L�O�G�H�A�H�@�M�R�� �Q�D�O�S�H�K�D�R�� �A�H�Q�C�R�� �@�M�C �L�@�L�L�@�K�R�
 �3�G�D �K�@�S�S�D�Q�@�Q�D�Q�D�O�Q�D�R�D�M�S�D�C

by bovids, cervids, hippopotamids, suids, rhinocerotids, equids, elephantids, felids, mustelids, ursids, canids, 

sciurids, glirids, castorids, dipodids, cricetids, murids, hystricids, leporids, cercopithecids, erinaceids, talpids, 

and soricids. The individual animal groups are described and documented in parts 1 to 5 of this monograph, 

�@�R �V�D�K�K �@�R �A�D�H�M�F �S�@�W�N�M�N�L�H�B�@�K�K�X �B�K�@�R�R�H�Ö�D�C �@�M�C �C�H�R�B�T�R�R�D�C �H�M �S�D�Q�L�R �N�E �S�G�D�H�Q �O�@�K�@�D�N�D�B�N�K�N�F�H�B�@�K �@�M�C �A�H�N�R�S�Q�@�S�H�F�Q�@�O�G-

�H�B�@�K �R�H�F�M�H�Ö�B�@�M�B�D�
 �/�@�S�G�N�K�N�F�H�B�@�K �Ö�M�C�H�M�F�R �N�M �R�J�D�K�D�S�@�K �@�M�C �C�D�M�S�@�K �D�K�D�L�D�M�S�R �N�E �R�D�U�D�Q�@�K �K�@�Q�F�D �L�@�L�L�@�K �R�O�D�B�H�D�R �G�@�U�D

enabled conclusions to be drawn about the life history of the individuals concerned.

Different geological and hydrological processes have led to the formation of the diverse depositional envi-

�Q�N�M�L�D�M�S�R �V�G�H�B�G �L�@�J�D �T�O �S�G�D �@�Q�D�@ �N�E �S�G�D �O�Q�D�R�D�M�S���C�@�X �R�H�S�D�
 �6�G�H�K�D �S�G�D �+�N�V�D�Q �%�K�T�U�H�@�S�H�K�D �2�@�M�C�R ���+�%�2�� �C�D�O�N�R�H�S�D�C

�H�M �S�G�D �×�N�N�C�O�K�@�H�M �@�Q�D�@�R �B�N�M�S�@�H�M �N�M�K�X �L�N�C�D�Q�@�S�D�K�X �G�H�F�G �M�T�L�A�D�Q�R �N�E �Ö�M�C�R�� �S�G�D �B�G�@�M�M�D�K �Ö�K�K�H�M�F �V�H�S�G �S�G�D �K�N�V�D�Q

�O�@�Q�S �N�E �S�G�D �4�O�O�D�Q �%�K�T�U�H�@�S�H�K�D �2�@�M�C�R �:�4�%�2���K���< �G�@�R �H�M �R�N�L�D �@�Q�D�@�R �D�W�S�Q�D�L�D�K�X �C�D�M�R�D �A�N�M�D �@�B�B�T�L�T�K�@�S�H�N�M�R�� �D�R�O�D�B�H�@�K�K�X

in its deeper section. Two areas with different bone distribution patterns can be distinguished northwest of 

�S�G�D �L�T�C�×�N�V �E�@�M�� �M�@�L�D�K�X �@ �S�T�Q�A�T�K�D�M�B�D �Y�N�M�D �H�L�L�D�C�H�@�S�D�K�X �K�D�D�V�@�Q�C �N�E �S�G�D �E�@�M�� �@�M�C �@�M �@�K�H�F�L�D�M�S �Y�N�M�D �B�N�Q�Q�D-

�R�O�N�M�C�H�M�F �S�N �S�G�D �C�H�Q�D�B�S�H�N�M �N�E �×�N�V�
 � �M�@�K�X�R�D�R �N�E �S�G�D �R�L�@�K�K�D�Q���R�B�@�K�D �C�H�R�S�Q�H�A�T�S�H�N�M �N�E �Ö�M�C�R �K�D�C �S�N �S�G�D �C�H�E�E�D�Q�D�M�S�H�@�S�H�N�M

of four essential distribution patterns of large mammal remains, namely anatomically connected skeletal 

�T�M�H�S�R�� �H�R�N�K�@�S�D�C �Ö�M�C�R�� �O�N�K�X�R�O�D�B�H�Ö�B �A�N�M�D �B�N�M�B�D�M�S�Q�@�S�H�N�M�R�� �@�M�C �A�N�M�D �@�B�B�T�L�T�K�@�S�H�N�M�R�
 � �A�N�T�S ���� �� �N�E �S�G�D �H�C�D�M�S�H-

�Ö�@�A�K�D �K�@�Q�F�D �L�@�L�L�@�K �L�@�S�D�Q�H�@�K �V�@�R �E�N�T�M�C �H�M �@�M �@�M�@�S�N�L�H�B�@�K�K�X �H�R�N�K�@�S�D�C �R�S�@�S�D�
 �6�H�S�G�H�M �S�G�D �+�%�2�� �@�M�C �@�K�R�N �H�M �S�G�D

�B�G�@�M�M�D�K �H�M�Ö�K�K�� �H�R�N�K�@�S�D�C �R�J�D�K�D�S�@�K �D�K�D�L�D�M�S�R �V�D�Q�D �B�N�M�B�D�M�S�Q�@�S�D�C �H�M �C�D�M�R�D �O�H�K�D�R �B�N�M�S�@�H�M�H�M�F �Q�D�L�@�H�M�R �N�E �C�H�E�E�D�Q�D�M�S

species and individuals. Obstruction bones acted as mechanical barriers and thus caused the agglomeration 

�N�E �E�T�Q�S�G�D�Q �M�D�B�Q�N�L�@�R�R �S�Q�@�M�R�O�N�Q�S�D�C �A�X �S�G�D �Q�H�U�D�Q�H�M�D �V�@�S�D�Q �×�N�V�
 �$�W�S�D�M�C�D�C �A�N�M�D �@�B�B�T�L�T�K�@�S�H�N�M�R �Q�D�R�T�K�S�D�C �E�Q�N�L

�S�G�D �@�L�@�K�F�@�L�@�S�H�N�M �N�E �R�D�U�D�Q�@�K �O�N�K�X�R�O�D�B�H�Ö�B �A�N�M�D �B�N�M�B�D�M�S�Q�@�S�H�N�M�R�


The majority of vertebrate remains from the site show hardly any signs of weathering or transportation. Only 

�H�M �Q�@�Q�D �B�@�R�D�R �V�D�Q�D �S�G�D�R�D �J�H�M�C�R �N�E �L�N�C�H�Ö�B�@�S�H�N�M�R �H�C�D�M�S�H�Ö�D�C�� �R�T�B�G �@�R �B�K�N�R�D�K�X �R�O�@�B�D�C �B�Q�@�B�J�H�M�F �B�@�T�R�D�C �A�X �R�S�Q�N�M�F

insolation, abrasion due to rolling, and etching traces of a delicately-veined root system. As insect marks, 

pupation chambers of an ideterminate type of dermestid could be detected on some bone and antler sur-

faces.Pachycrocuta brevirostris�K�D�E�S �M�T�L�D�Q�N�T�R �A�H�S�D �@�M�C �E�D�D�C�H�M�F �L�@�Q�J�R �N�M �S�G�D �Ö�M�C �L�@�S�D�Q�H�@�K�
 �2�D�U�D�Q�@�K �R�J�D�K�D�S�@�K

�D�K�D�L�D�M�S�R �N�E �C�H�E�E�D�Q�D�M�S �K�@�Q�F�D �L�@�L�L�@�K �R�O�D�B�H�D�R �D�W�G�H�A�H�S �C�H�R�S�H�M�B�S �F�M�@�V �L�@�Q�J�R �N�E �Q�N�C�D�M�S�R�� �@�M�C �N�M�D �R�H�M�F�K�D �Ö�M�C

shows the results of herbivore osteophagy. The remains of Salmo cf.salar often show digestive corrosion.

Increased carbonate and reduced phosphate contents of the bones from Untermassfeld indicate diagenetic 

�Q�D�L�H�M�D�Q�@�K�H�R�@�S�H�N�M �O�Q�N�B�D�R�R�D�R�
 �(�M �S�G�D �C�D�D�O�D�R�S �O�@�Q�S �N�E �S�G�D �B�G�@�M�M�D�K �Ö�K�K�� �R�J�D�K�D�S�@�K �D�K�D�L�D�M�S�R �V�D�Q�D �C�D�L�H�M�D�Q�@�K�H�R�D�C�
 �3�G�D

complete fossil-bearing stratigraphic sequence of Untermassfeld was overprinted by a neotectonic stress 

regime.

�,�H�M�H�L�T�L �M�T�L�A�D�Q�R �N�E �H�M�C�H�U�H�C�T�@�K�R ���,�-�(���� �D�@�B�G �R�T�A�C�H�U�H�C�D�C �H�M�S�N �I�T�U�D�M�H�K�D �� �R�T�A�@�C�T�K�S �@�M�C �@�C�T�K�S �H�M�C�H�U�H�C�T�@�K �@�F�D�R��

have been determined for all vertebrate species recorded from Untermassfeld. Thereby, a total of 443 in-

dividuals of larger mammals were documented. Among the herbivores, Eucladoceros giulii, Pseudodama 
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vallonnetensis, and Bison menneri are the most numerous. The most common carnivores according to their 

�,�-�( �@�Q�DPachycrocuta brevirostris, Canis mosbachensis, and Ursus ex gr. U. dolinensis�
 �3�G�D �S�N�S�@�K �,�-�( �N�E

�Ö�R�G�D�R�� �@�L�O�G�H�A�H�@�M�R�� �Q�D�O�S�H�K�D�R�� �A�H�Q�C�R �@�M�C �R�L�@�K�K �L�@�L�L�@�K�R �E�Q�N�L �4�M�S�D�Q�L�@�R�R�E�D�K�C �@�L�N�T�M�S�R �S�N �������


In addition to the depositional regime of the site and the weight and transportability of the corresponding 

carcasses or parts thereof, the range, number of individuals, and mortality patterns of the recorded ver-

tebrate species are determined by their population densities, behavioural patterns and locomotory skills, 

�D�R�O�D�B�H�@�K�K�X �R�V�H�L�L�H�M�F�� �B�K�H�L�A�H�M�F�� �@�M�C �C�H�F�F�H�M�F �B�@�O�@�A�H�K�H�S�H�D�R�� �@�R �V�D�K�K �@�R �A�X �S�G�D�H�Q �R�O�D�B�H�Ö�B �A�H�N�S�N�O�D �O�Q�D�E�D�Q�D�M�B�D�R�


Taphonomic features of the fossil contents of the LFS point to a predominantly calm deposition of the 

sedimentary material and corresponding necromass. The deepest part of the channel initially received ex-
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species are likely to have come from eroded burrows from which hibernating animals were washed away.

The deposition of cervid remains can be restricted to periods of winter half-years. A similar assessment re-
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skeletal elements.

The habitat types assigned to the animal species detected combined with the geological and geomorpho-

logical conditions of the region enabled as detailed a picture of the landscape as possible at the time of 
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whilst permanently waterlogged areas would have been mainly covered with softwood, so that thickets 

were probably present. In drier locations, tall mixed forests with less undergrowth would have spread with 

lush, herbaceous vegetation thriving on the often loose soils. The limestone slopes close to the site were 

mainly comprised of open areas alongside habitats with species-poor tree and shrub vegetation. The pla-
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landscapes and areas with few trees.
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structive event. In the river valleys of the Central European low mountain regions, extreme high water levels 
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high altitudes with persistent rainfall in lower regions. Such a constellation is likely to have been the cause 
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of the middle and upper Werra, including its tributaries upstream of the site, and thus the potential area 
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higher temperatures than are observed today in the region of Southern Thuringia. Compared to current 

conditions, the lower amounts of precipitation were concentrated in the winter half-year.
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tent is based on a combination of litho- and magnetostratigraphy, U/Pb dating of redeposited carbonate, 

and the biostratigraphic data of all relevant taxa of the recorded fauna. In all likelihood, the Untermassfeld 

fossil deposit was formed at the beginning of the Early Pleistocene Jaramillo polarity subchron. Given the 

position of the palaeomagnetic reversal within the Untermassfeld Pleistocene sequence as well as the re-
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pronounced warm interval that overlaps the onset of the Jaramillo. In light of the recorded data, the Unter-
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taxa support the idea of inserting a separate biochron, the Epivillafranchian, between the Villafranchian and 
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transitional period between the preceding 41 ka and the following 100 ka periodicity.

1. Introduction and framework data
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took place around 1900; but it did not yield any fossil vertebrate remains. It was not until January 1978, 
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that teeth and skeletal elements of Pleistocene large mammals were discovered and promptly handed over 
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lowing year, documented rescue excavations were carried out due to the sand mining operations that were 

still sporadically taking place at the site. Given the unusual quantity of fossils found in exceptionally good 
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1983 onwards. Owing to several serious structural changes at the aforementioned Weimar research institu-
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property of the federal state of Thuringia regardless of the time of their discovery and the way they were 
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tered into the Thuringian register of monuments. Based on current geological and taphonomic research 
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bers of the Weimar Quaternary Palaeontology division with the occasional participation of interns from 

various training institutes, students, and guest researchers. Three to four excavators typically worked on 
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up to and including 2015 in R.-D. Kahlke 2020, Fig. 8: Excavated grid square incompletely recorded by 
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the respective preceding excavation campaign could be carried out during excavation-free periods. Excep-

tions to this were large in-situ block preparations, whose time-consuming and material-intensive prepa-
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Due to the rich diversity of species and large quantity of fossil material, as well as the geological and ta-

phonomic features documented in detail during the long-term excavations, the analysis of Untermassfeld 

was entrusted to an interdisciplinary working group. With a large team of scientists that has changed over 

the years, the research results on the Pleistocene of Untermassfeld forms part of the Weimar Quaternary 

Palaeontology division’s series of monographic treatises on transregionally important Pleistocene fossil sites 
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with corresponding publications. Bibliographies can be found in the accounts of the research history from 
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The results of the individual projects mentioned above form the basis for the present summary of current 

knowledge on the site and its fossil material, as well as the conclusions that can be drawn from it concern-
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2. Excavation and documentation

2.1. Excavation strategy and limiting factors

The Pleistocene sediment sequence in the area of Untermassfeld on the eastern slope of the Werra begins 
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1984, an exploration section measuring 8.00m × 16.00 m was cut, as Planum II, into the sediments at the 

�R�N�T�S�G���D�@�R�S�D�Q�M �D�C�F�D �N�E �S�G�D �R�H�S�D ���
���� �L �@�A�N�U�D �/�K�@�M�T�L �(�� �H�
 �D�
�� �@�S �R�H�S�D �����K�D�U�D�K�� �H�M �N�Q�C�D�Q �S�N �B�G�D�B�J �S�G�D �"�,�% �E�N�Q



The Pleistocene of Untermassfeld – Part 5 1641

�O�N�R�R�H�A�K�D �E�N�R�R�H�K�R ���$�K�K�D�M�A�D�Q�F �@�M�C �*�@�G�K�J�D ���������� �%�H�F�R�
 ���� ������ �/�K�
 ���������� �*�@�G�K�J�D �D�S�•�@�K�
 ���������� �%�N�K�C�N�T�S�•�(���
 �-�N �R�H�F�M�H�Ö�B�@�M�S

fossil material was found. In order to clarify the geological situation, an exploration trench was also dug up 
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After completion of the excavations in the north-western section of the site, work continued northwards 
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ensure the complete examination of what were ultimately fossil-free grid squares lying immediately north 

of an extensive bone concentration in the north-western section of the excavation area above Planum I 
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research, a highly promising fossil-bearing reserve area was left untouched between the west-facing front 
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SW dipping of the corresponding layer sequence results in depths of, predominantly, more than 5.00m 

below ground level.
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connected grid squares, were mainly determined by geological factors. The lower boundary of the fossil 

�C�D�O�N�R�H�S �H�R �C�D�Ö�M�D�C �A�X �S�G�D �@�B�B�T�L�T�K�@�S�H�N�M �N�E �+�%�2 �@�M�C �S�G�D �C�D�O�S�G �N�E �S�G�D �Q�D�Ö�K�K�D�C �D�Q�N�R�H�N�M �B�G�@�M�M�D�K ���R�D�D �R�D�B�S�H�N�M ���
���
��

�O�G�@�R�D�R �(�( �@�M�C �(�(�(�� �@�M�C �S�G�D �T�O�O�D�Q �A�N�T�M�C�@�Q�X �A�X �S�G�D �K�N�R�R �N�E �S�G�D �@�B�B�T�L�T�K�@�S�H�M�F �D�E�E�D�B�S �N�E �S�G�D �"�,�% �C�T�D �S�N �R�T�B�B�D�R-

�R�H�U�D �R�D�C�H�L�D�M�S �B�N�U�D�Q ���R�D�D �R�D�B�S�H�N�M ���
���
�� �O�G�@�R�D �(�5���
 �4�O�R�S�Q�D�@�L�� �S�N �S�G�D �R�N�T�S�G�� �S�G�D �M�N�Q�S�G�D�Q�M �A�N�T�M�C�@�Q�X �N�E �S�G�D �"�,�%

formed the boundary of the fossil deposit. On the slope, i. e., to the east, the river bank limited the accumu-
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2.2. Field documentation and cataloguing

In order to document the fossil site of Untermassfeld, detailed recording of the geological sections was 
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points for the grid squares and site 0-level was carried out during the 1980s with a BRT 006 opto-mechan-
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used. The further transfer of reference points for the site 0-level and grid squares, which was required due 
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corresponding TachyCAD software.
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state of preservation of the fossils at the time of their discovery as well as on the type of sediment they were 
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these individual plans were digitised and merged.

Since 2007, the complete excavation plan of Untermassfeld has been digitally created using AutoCAD.
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photographed. Based on these recordings the complete contour of each fossil was drawn individually on 
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The vertebrate remains lying closest to the surface were found in the northern part of the site outside of the 
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form the basal section of an antler of Pseudodama vallonnetensis. The vertebrate remains documented at 

Untermassfeld were found above and below the site 0-level at a total height interval of 4.80m. This range 

�Q�D�×�D�B�S�R �S�G�D �C�D�O�S�G �N�E �S�G�D �D�Q�N�R�H�N�M �B�G�@�M�M�D�K �Ö�K�K�D�C �V�H�S�G �E�N�R�R�H�K���A�D�@�Q�H�M�F �R�D�C�H�L�D�M�S �@�R �V�D�K�K �@�R �S�G�D �2�6 �C�H�O�O�H�M�F �N�E �S�G�D
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� �Q�N�T�M�C ���� �� �N�E �S�G�D �K�@�Q�F�D �L�@�L�L�@�K �Q�D�L�@�H�M�R �E�Q�N�L �4�M�S�D�Q�L�@�R�R�E�D�K�C �R�S�N�Q�D�C �@�S �S�G�D �6�D�H�L�@�Q �0�T�@�S�D�Q�M�@�Q�X �/�@�K�@�D-

ontology division have their associated context documented. Areas seeming to be fossil-free in the central 

�O�@�Q�S �N�E �S�G�D �D�W�B�@�U�@�S�H�N�M �R�H�S�D ���(�Q�N�F�Q�W�V�|�+�+���� �Q�N�T�F�G�K�X �A�D�S�V�D�D�M �F�Q�H�C �R�P�T�@�Q�D�R �0�•�������� �������� ������ �@�M�C �������� �Q�D�O�Q�D�R�D�M�S

�@�M �@�Q�D�@ �V�G�D�Q�D �Ö�M�C �K�N�R�R�D�R �N�B�B�T�Q�Q�D�C �A�D�E�N�Q�D �S�G�D �C�D�O�N�R�H�S �V�@�R �Q�D�O�N�Q�S�D�C �H�M �%�D�A�Q�T�@�Q�X ���������� �@�R �V�D�K�K �@�R �T�M�C�N�B-

�T�L�D�M�S�D�C �@�Q�D�@�R �E�Q�N�L �S�G�D �S�H�L�D �N�E �A�N�S�G �D�L�D�Q�F�D�M�B�X �@�M�C �H�M�H�S�H�@�K �Q�D�R�B�T�D �D�W�B�@�U�@�S�H�N�M�R ���R�D�D �R�D�B�S�H�N�M ���
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1,700 catalogued specimens from these areas are available, most of them in very good condition.
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research, was kept in handwritten form until the end of 2006 and then digitised. From 2011 onwards, the 
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 �(�M

addition, the Senckenberg Research Station of Quaternary Palaeontology Weimar stores the excavation dia-
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2.3. Screen washing and sampling

From 1980 onwards, and increasingly so from 1983, fossil-bearing sediment from Untermassfeld was 

washed to extract molluscs, ostracods and small vertebrate remains. Whenever possible, this material was 

taken close to large mammal remains, as skeletal elements of smaller animals were often found there in 

relatively large numbers. By 1989 an amount totalling around 120 t had been processed down to a smallest 

�R�H�D�U�D �L�D�R�G �R�H�Y�D �N�E ���
���� �L�L ���*�@�G�K�J�D ���������@�� �������
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washed and processed. Thus, by 2013 another 4.3 t of sediment had been analysed and sorted down to 

�@ �R�L�@�K�K�D�R�S �R�H�D�U�D �L�D�R�G �R�H�Y�D �N�E ���
�� �L�L�
 � �K�S�N�F�D�S�G�D�Q�� �@ �S�N�S�@�K �N�E �@�K�L�N�R�S ������ �S �N�E �R�D�C�H�L�D�M�S �V�@�R �O�Q�N�B�D�R�R�D�C �E�Q�N�L

Untermassfeld for the extraction of small fossils.

�#�T�Q�H�M�F �Ö�D�K�C �V�N�Q�J �@�M�C �@�R�R�N�B�H�@�S�D�C �K�@�A�N�Q�@�S�N�Q�X �@�B�S�H�U�H�S�H�D�R�� �R�@�L�O�K�D�R �V�D�Q�D �S�@�J�D�M �E�N�Q �@ �V�H�C�D �Q�@�M�F�D �N�E �C�H�E�E�D�Q�D�M�S �@�M�@-

�K�X�S�H�B�@�K �S�D�B�G�M�H�P�T�D�R ���6�C�D�N�G�|�����
 �3�G�D �V�N�Q�J �C�H�C �M�N�S �@�K�V�@�X�R �K�D�@�C �S�N �T�R�@�A�K�D �Q�D�R�T�K�S�R�� �@�M�C �H�M �R�D�U�D�Q�@�K �B�@�R�D�R �S�G�D �R�@�L�O�K�D�R

have not yet been evaluated.

�3�@�A�K�D�j��Samples taken at the excavation site and on material recovered from there. – * Study in progress. – ** Available material did 
not lead to results.

Analysis / research object Number of
samples

Sampling data and/or 
results

�&�Q�@�M�T�K�N�L�D�S�Q�H�B �@�M�@�K�X�R�H�R �N�E �×�T�U�H�@�S�H�K�D �R�@�M�C�R25 Ellenberg and Kahlke 1997

Granulometric and geochemical analyses of gravels, sands, clays, 
and carbonates

38 Kahlke 2020;
�*�@�G�K�J�D �D�S�•�@�K�
 ��������

Geochemical analysis of re-deposited pisolithic ore 2 Lange in Ellenberg
and Kahlke 1997

Thin sections for lithological analyses of travertine, dolomite, clay 
�O�D�A�A�K�D �@�M�C �L�T�C�×�N�V �L�@�S�Q�H�W

4 �*�@�G�K�J�D �D�S�•�@�K�
 ��������

Sediment transfer preparations 2 Kahlke 2001f; 2020

Palaeomagnetic analysis of the Pleistocene succession 85 Wiegank 1997

�3�G�D�Q�L�N�K�T�L�H�M�D�R�B�D�M�B�D �C�@�S�H�M�F �N�E �×�T�U�H�@�S�H�K�D �R�@�M�C�R1 Ellenberg and Kahlke 1997 **

Combined ESR/U-series dating of cervid teeth 6 Kahlke 2020 **

Amino acid racemisation dating of gastropod slug plates 2 Kahlke 2020 *

U-Pb small-scale isochrone dating of re-deposited travertine 57 spots �&�D�Q�C�D�R �D�S�•�@�K�
 ��������

�4���/�A �C�@�S�H�M�F �N�E �C�D�S�Q�H�S�@�K �Y�H�Q�B�N�M �@�M�C �O�Q�N�U�D�M�@�M�B�D �C�D�S�D�Q�L�H�M�@�S�H�N�M15 Kahlke 2020 *

�/�@�K�X�M�N�K�N�F�H�B�@�K �Q�D�B�N�Q�C �N�E �×�T�U�H�@�S�H�K�D �R�@�M�C�R �@�M�C �B�N�O�Q�N�K�H�S�D�R16 Kahlke 2020 **

Phytoliths 10 Kahlke 2020 **

Impressions of macrobotanical remains in travertine and coprolites

�,�N�K�K�T�R�B�R ���O�@�Q�@�K�K�D�K �S�N �L�H�B�Q�N�L�@�L�L�@�K �R�@�L�O�K�H�M�F��

20

160

Kahlke 2020

Krolopp 1997

**

Chemical analysis of fossil bone 2 Bleck in Keiler 1995

� 18O analysis for palaeotemperature determination on equid remains 7 �2�S�D�O�G�@�M �D�S�•�@�K�
 ��������

Hibernation marks in Spermophilus incisors 2 Trunova 2001 **

Tooth root cementum analysis on cervid remains for determination 
of season of death

4 Kahlke 2001e **

Tooth root cementum analysis on ursid molar for determination of 
season of death 

1 Kahlke 2020 **

Stable isotope analysis of large herbivore and carnivore tooth enamel 51 Kahlke 2020 **

�,�@�S�Q�H�W��� �R�R�H�R�S�D�C �+�@�R�D�Q �#�D�R�N�Q�O�S�H�N�M �(�N�M�H�R�@�S�H�N�M �,�@�R�R �2�O�D�B�S�Q�N�L�D�S�Q�X �E�N�Q
ancient osteocalcin analysis on bovid remains

1 �-�H�D�K�R�D�M���,�@�Q�R�G �D�S�•�@�K�
 ����������
Kahlke 2020 **

� �M�B�H�D�M�S �#�-� �@�M�@�K�X�R�H�R �N�M �B�D�Q�U�H�C �Q�D�L�@�H�M�R2 Kahlke 2020 **
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During the sampling, anatomically fully preserved dentition and skeletal elements as well as other particu-

�K�@�Q�K�X �R�H�F�M�H�Ö�B�@�M�S �Ö�M�C�R �V�D�Q�D �R�S�Q�H�B�S�K�X �@�U�N�H�C�D�C�
 �(�M �I�T�R�S�H�Ö�D�C �B�@�R�D�R�� �A�N�S�G �E�Q�@�F�L�D�M�S�@�Q�X �E�N�R�R�H�K �@�M�C �R�D�C�H�L�D�M�S �L�@�S�D�Q�H�@�K

�H�R �@�U�@�H�K�@�A�K�D �H�M �R�T�E�Ö�B�H�D�M�S �P�T�@�M�S�H�S�H�D�R �E�N�Q �E�T�S�T�Q�D �R�@�L�O�K�H�M�F�
 �"�G�D�L�H�B�@�K�K�X �T�M�S�Q�D�@�S�D�C ���R�D�D �R�D�B�S�H�N�M ���
�� �A�N�M�D �L�@�S�D�Q�H�@�K

has also been stored for this purpose.

3. Preparation and conservation of vertebrate remains

In order to protect the sensitive bone surfaces as much as possible, fossil material was, for the most part, 

only roughly exposed at the excavation site. Palette knives, spatulas with rounded edges and brushes were 

�S�X�O�H�B�@�K�K�X �T�R�D�C �E�N�Q �S�G�H�R �O�T�Q�O�N�R�D�
 �(�M�C�H�U�H�C�T�@�K �Ö�M�C�R �@�M�C �E�N�R�R�H�K �@�R�R�D�L�A�K�@�F�D�R �@�S �Q�H�R�J �N�E �E�Q�@�B�S�T�Q�D �V�D�Q�D �R�D�B�T�Q�D�C �V�H�S�G

�O�@�Q�S�K�X �L�D�S�@�K���Q�D�H�M�E�N�Q�B�D�C �O�K�@�R�S�D�Q �I�@�B�J�D�S�R �A�D�E�N�Q�D �A�D�H�M�F �Q�D�L�N�U�D�C �@�R �@ �A�K�N�B�J ���*�@�G�K�J�D ���������� �%�H�F�R�
 ���@�� ���� ���� �����@���


�"�Q�@�M�D�R �V�D�Q�D �N�E�S�D�M �Q�D�P�T�H�Q�D�C �E�N�Q �S�G�H�R �O�T�Q�O�N�R�D�
 �%�H�M�@�K �D�W�S�Q�@�B�S�H�N�M �N�E �S�G�D �Ö�M�C�R �V�@�R �B�@�Q�Q�H�D�C �N�T�S �H�M �S�G�D �K�@�A�N�Q�@-

tories of the Senckenberg Research Station of Quaternary Palaeontology, mostly by manual-mechanical 
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During the years 1978 to 1991, surface impregnation was carried out using varnish, so called Geiseltallack, 
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in various organic solvents. Since the varnish reacts to inherent moisture with a strong white bloom forma-
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to 30 years following application, so that correspondingly treated preparations increasingly lost stability.

Due to the disadvantages mentioned above, a new conservation method was developed for the Untermass-

feld specimens, which has been in use since 1992. In this method, the osteological material is impregnated 
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method. If necessary, cured polyvinyl butyral can be completely removed from the fossils by solvent wash-

ing. In addition, due to its good moisture compatibility, PVB dissolved in acetone can be used without com-
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rapid, a cellulose nitrate-based adhesive, was used until 1989. Unfortunately, however, this adhesive be-
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epoxy resin or polyvinyl butyral at different viscosities have been used, all of which have better resistance to 
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ment of individual elements, as well as for more or less completely preserved skulls, the so-called in-situ 
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71; Kahlke 2000, Fig. 1; 2001d, Figs. 1, 4, 6, 13; 2006, Figs. 4, 18, 31, 35, 45, 46a; 2007, Figs. 3, 6; 2009, 
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the smallest fragments of deformed and/or severely shattered skeletal elements remain in their discovery 
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Since 2002, Untermassfeld has yielded skeletons and partial skeletons of microvertebrates in different states 
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Building A:

– Collection storeroom IV with 8 cupboards and 4 cabinets containing 185 occupied drawers, large speci-

mens in top sections;

– Collection storeroom V with 40 cupboards and 4 cabinets containing 699 drawers, large specimens in top 

sections;
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Building B:

– Collection storeroom VI with 5 cupboards, containing 96 drawers, upper sections with large preparations.

  

The fossil-bearing areas of the site itself were protected as far as possible from weathering, collapse and, in-
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covered with square straw bales and sheets. However, the instability and rapid deterioration of these inef-
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4. Geological history and site origin
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between palaeoclimatological, palaeobiological and geomorphological as well as sedimentological, geo-

chemical and neotectonic processes. Its reconstruction is based on systematically conducted geological 
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4.1. Pleistocene succession
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the Werra valley. In the following description of the sedimentary sequence, including the reconstruction of 

the site development based on it as well as corresponding taphonomic processes, the following abbrevia-
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The main part of the sandy river deposits in the area of the site and beyond consist of LFS, a 2.5–8.0m thick 
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The most characteristic structure of the Untermassfeld fossil deposit is an up to 5.0m deep erosion channel 
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partially underwashed, resulting in the break-up or lateral intrusion of sedimentary bodies, including a large 

block of SCB covered with travertine. Postgenetic movements of this kind can be demonstrated by the pres-

�D�M�B�D �N�E �B�K�D�@�Q �E�Q�@�B�S�T�Q�D �D�C�F�D�R �@�M�C �S�G�D �R�O�@�S�H�@�K �N�U�D�Q�K�@�O�O�H�M�F �N�E �2�!�" �O�K�@�S�D�R ���*�@�G�K�J�D �D�S�•�@�K�
 ���������� �������� �E�E�
�� �%�H�F�
 �������


�-�T�L�D�Q�N�T�R �U�D�Q�S�D�A�Q�@�S�D �Q�D�L�@�H�M�R �V�D�Q�D �E�N�T�M�C �A�N�S�G �@�A�N�U�D �@�M�C �A�D�K�N�V �S�G�D �D�Q�Q�@�S�H�B �A�K�N�B�J�R �H�M �S�G�D �4�%�2���K���
 �3�G�D �O�@�K�@�D�N��

�R�N�H�K ���H�H�� �V�G�H�B�G �E�N�Q�L�D�C �H�M �S�G�D �T�O�O�D�Q�L�N�R�S ���
�� �L �N�E �S�G�D �4�%�2���K�� �H�M�C�H�B�@�S�D�R �@�M �H�M�S�D�Q�Q�T�O�S�H�N�M �H�M �S�G�D �R�D�C�H�L�D�M�S�@�S�H�N�M

�@�E�S�D�Q �S�G�D �B�G�@�M�M�D�K �V�@�R �Ö�K�K�D�C ���*�@�G�K�J�D �D�S�•�@�K�
 ���������� �%�H�F�R�
 ���� �����C���


�3�G�D �T�O�O�D�Q �A�N�Q�C�D�Q �N�E �S�G�D �O�@�K�@�D�N�R�N�H�K ���H�H�� �H�R �S�G�D �2�!�� �@ �R�H�K�S�X �K�@�X�D�Q �N�E �� ���m���� �B�L �H�M �S�G�H�B�J�M�D�R�R �S�G�@�S �C�H�U�H�C�D�R �S�G�D �4�%�2

�H�M�S�N �@ �K�N�V�D�Q ���K�� �@�M�C �@�M �T�O�O�D�Q ���T�� �O�@�Q�S ���$�K�K�D�M�A�D�Q�F �@�M�C �*�@�G�K�J�D ���������� ���� �E�E�
�� �%�H�F�R�
 �����m������ �/�K�R�
 ���m���
���� �*�@�G�K�J�D �D�S�•�@�K�


���������� �%�H�F�R�
 ���� �����@���
 � �B�B�N�Q�C�H�M�F �S�N �H�S�R �F�Q�@�H�M �R�H�Y�D �R�O�D�B�S�Q�T�L�� �S�G�D �2�! �@�B�S�D�C �@�R �@�M �H�L�O�D�Q�L�D�@�A�K�D �V�@�S�D�Q �A�@�Q�Q�H�D�Q�


�3�G�D �M�N�M���E�N�R�R�H�K�H�E�D�Q�N�T�R �4�%�2���T�� �N�U�D�Q�K�H�D �S�G�D �4�%�2���K�� �@�M�C �2�! �T�M�B�N�L�E�N�Q�L�@�A�K�X�� �S�G�D�H�Q �O�Q�H�L�@�Q�X �S�D�W�S�T�Q�D �A�D�H�M�F �R�S�Q�N�M�F�K�X

�H�M�×�T�D�M�B�D�C �A�X �R�N�K�H�×�T�H�C �D�W�O�@�M�R�H�N�M �@�M�C �B�N�L�O�Q�D�R�R�H�N�M �L�N�U�D�L�D�M�S�R �@�R �V�D�K�K �@�R �F�Q�@�U�H�S�@�S�H�N�M�@�K �B�N�L�O�D�M�R�@�S�N�Q�X �L�N�U�D-

�L�D�M�S�R ���$�K�K�D�M�A�D�Q�F �@�M�C �*�@�G�K�J�D ���������� ���� �E�E�
�� �O�K�R�
 ���m������ �*�@�G�K�J�D �D�S�• �@�K�
 ���������� �������� �E�
�� �%�H�F�
 �����
 ���
���m���
�� �L �S�G�H�B�J

layers of CS formed by hillside loam and intercalated layers of limestone clasts, and a recent soil complete 
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4.2. Four-phase model of site evolution
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phases can be distinguished:
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of pebbles as well as by an incipient kaolinisation of feldspars, excludes the possibility of any original, i. e., 
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which have not yet yielded any fossil remains so far. Pedogenetic processes in their uppermost section indicate 

a phase lasting several hundred to a few thousand years of interrupted sedimentation with no erosion pro-
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detritus of the adjacent valley slope, as well as the FPD in the river valley itself, were ideal slides for the 
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began to consolidate due to the effect of carbonate-saturated surface and spring waters.
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contained remarkable amounts of fossil vertebrate remains. Their distribution patterns are described in sec-

tions 6.1.1.1., 6.1.2.1. and 6.1.2.3. Because the individual strata of the LFS do not extend over large areas, 
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components, SCB, large boulders and TRA, collapsed into the adjacent channel.
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casses, more or less disarticulated micromammal skeletal units, single and often gnawed bones, excrement, 
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the sedimentological characteristics and the distribution of the vertebrate material deposited, this event 
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erosion channel, with upwardly decreasing amounts of incorporated large vertebrate remains, ended with 
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was ultimately completely covered by sediment, came to a standstill, no further vertebrate remains were 

accumulated in the area of the site.
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viatile site.

  

From the reconstructed development phases of the fossil site it becomes clear that the high concentration 

of the Untermassfeld vertebrate material and its mostly very good quality of preservation was caused by 
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the interaction of several factors and processes. Warm climatic conditions with seasonally high precipitation 
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for necromass transported by the river. In its immediate leeward side, vertebrate remains in various decom-
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vation site, despite intensive sand mining and surveying which took place around the area for decades. To 

date, no fossil vertebrate remains have ever been found in the corresponding sediments.

The unusually rich fossil site of Untermassfeld was preserved until the present day because its erosion was 

prevented by neotectonic subsidence movements during the Pleistocene valley deepening. The accumu-

lation of impermeable silt on the downhill inclined fossil-bearing sands protected the original distribution 
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stratum water from the Triassic limestones of the valley slope also contributed to the very good condition of 
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on the orientation of the skeletal elements, deformation and/or fragmentation also occurred in the tecton-
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5. Recorded palaeobiodiversity

The fossil site of Untermassfeld yielded a vertebrate fauna that is exceedingly rich in species and individuals.

In contrast, evidence for invertebrates is comparatively scarce. Geochemical causes, namely a complete 

oxidation of the fossil-bearing sediments, hindered or prevented the preservation of micro- and macro-bo-

tanical remains.

5.1. Flora
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An attempt was also made to extract pollen from the coprolites of Pachycrocuta brevirostris, which were 

�O�Q�D�R�D�Q�U�D�C �H�M �@�A�T�M�C�@�M�S �@�L�N�T�M�S�R �@�S �S�G�D �R�H�S�D ���R�D�D �R�D�B�S�H�N�M ���
���
���
���
���
 �(�M �@�K�K �B�@�R�D�R �N�M�K�X �@ �E�D�V�� �A�@�Q�D�K�X �R�H�F�M�H�Ö�B�@�M�S��

�@�L�N�T�M�S�R �N�E �O�N�K�K�D�M �V�D�Q�D �E�N�T�M�C �E�Q�N�L �S�G�D �E�N�K�K�N�V�H�M�F �S�@�W�@ ���R�S�@�S�T�R �@�R �N�E ���� �#�D�B�D�L�A�D�Q ������������

  

Class: C o n i f e r o p s i d a

Order: Coniferales

  Pinus sp.

  

Class:� , � @ � F � M � N � K � H � N � O � R � H � C � @

Order: Fagales

  Betula sp.

  Corylus sp.

  Quercus sp.

  

Order: Poales

  Poaceae indet.

  

Order: Asterales

  Artemisia sp.
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although a corresponding study was initiated, it wasn’t completed.
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the site. The only evidence for such remains are the impressions of plants that are occasionally visible inside 
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Within the fossil-bearing LFS, occasional streaks or lentil-like accumulations of xylitic particles were de-
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likely the macro remains of plants, such as leaves, needles, bark and twigs that got washed up together and 
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both within the bone concentrations as well as in their immediate vicinity. Again, these were probably the 

�Q�D�L�@�H�M�R �N�E �E�N�Q�L�D�Q �×�N�N�C�O�K�@�H�M �U�D�F�D�S�@�S�H�N�M �B�N�M�S�@�H�M�D�C �H�M �S�G�D �M�D�B�Q�N�L�@�R�R�
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�%�H�M�@�K�K�X�� �S�G�D �L�D�B�G�@�M�H�B�@�K �R�D�O�@�Q�@�S�H�N�M �@�M�C �R�B�Q�D�D�M�H�M�F �N�E �@ �S�Q�@�U�D�Q�S�H�M�D �R�K�@�A ���3�1� �� �&�D�Q�C�D�R �D�S�•�@�K�
 ���������� �*�@�G�K�J�D ����������

���������� �*�@�G�K�J�D �D�S�•�@�K�
 ���������� �������� �E�
�� �%�H�F�R�
 ���� ������ �R�D�D �R�D�B�S�H�N�M ���
���
 �N�E �S�G�H�R �O�@�O�D�Q�� �C�D�O�N�R�H�S�D�C �H�M �S�G�D �C�D�D�O�D�R�S �O�@�Q�S

�N�E �S�G�D �+�%�2 ���0�•�������� �@�K�R�N �O�Q�N�C�T�B�D�C �@�A�R�N�K�T�S�D�K�X �M�N �D�U�H�C�D�M�B�D �N�E �E�N�R�R�H�K �U�D�F�D�S�@�S�H�N�M ���O�D�Q�R�
 �B�N�L�L�
�%�
�*�H�D�M�@�R�S�� �2�D�O-

�S�D�L�A�D�Q �����������


5.2. Fauna

According to current knowledge, the range of the fossil faunal remains from Untermassfeld comprises the 

�E�N�K�K�N�V�H�M�F �S�@�W�@ ���R�S�@�S�T�R �@�R �N�E ���� �#�D�B�D�L�A�D�Q ������������

  

Class: G a s t r o p o d a

�� �.�Q�C�D�Q�� �,�D�R�N�F�@�R�S�Q�N�O�N�C�@

  Valvata cristata�.�
 �%�
�,�Â�K�K�D�Q�� ��������

  Bithynia leachi���2�G�D�O�O�@�Q�C�� ����������

  Belgrandia germanica���"�K�D�R�R�H�M�� ����������

  ? Pomatias sp.

  Acicula polita ���'�@�Q�S�L�@�M�M�� ����������
  

Order: Basommatophora

  Lymnaea peregra���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Lymnaea truncatula���.�
�%�
�,�Â�K�K�K�D�Q�� ����������

  Planorbis planorbis���+�H�M�M�@�D�T�R�� ����������

  Anisus leucostoma���,�H�K�K�D�S�� ����������

  Bathyomphalus contortus���+�H�M�M�@�D�T�R�� ����������

  Carychium minimum�.�
 �%�
�,�Â�K�K�D�Q�� ��������
  

Order: Stylommatophora

  Succinea oblonga Draparnaud, 1801

  Catinella arenaria���!�N�T�B�G�@�Q�C���"�G�@�M�S�D�Q�D�@�T�W�� ����������

  Cochlicopa lubricella���/�N�Q�Q�N�� ����������

  Granaria cf.frumentum ���#�Q�@�O�@�Q�M�@�T�C�� ����������

  Pupilla muscorum���+�H�M�M�@�D�T�R�� ����������

  Vallonia pulchella���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Vallonia costata���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Clausilia dubia Draparnaud, 1805

  Clausiliidae indet.

  Cecilioides acicula���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Discus ruderatus���%�°�Q�T�R�R�@�B�� ����������

  Nesovitrea hammonis���2�S�Q�¼�L�� ����������

�� �� �9�N�M�H�S�H�C�@�D �H�M�C�D�S�


  Limacidae indet.

  Euconulus fulvus���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Bradybaena cf. fruticum���.�
�%�
�,�Â�K�K�D�Q�� ����������

  Helicella sp. indet.
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  Helicopsis sp. indet.

  Trichia hispida���+�H�M�M�@�D�T�R�� ����������

  Trichia sp. indet.

  Helicigona lapicida���+�H�M�M�@�D�T�R�� ����������

  Cepaea cf.nemoralis���+�H�M�M�@�D�T�R�� ����������

�� �� �'�D�K�H�B�H�C�@�D �H�M�C�D�S�
 ������

�� �� �'�D�K�H�B�H�C�@�D �H�M�C�D�S�
 ������

�� �� �'�D�K�H�B�H�C�@�D �H�M�C�D�S�
 ������

  

Class: I n s e c t a

Order: Coleoptera

�� �� �#�D�Q�L�D�R�S�H�C�@�D �H�M�C�D�S�
 ���E�D�D�C�H�M�F �S�Q�@�B�D�R�� �	�	�	

  

Class: O s t e i c h t h y e s

Order: Salmoniformes

  Salmo cf.salar Linnaeus, 1758 ***

  

Order: Cypriniformes

  Gobio sp. ***

  

Class: A m p h i b i a

Order: Urodela

  Lissotriton vulgaris���+�H�M�M�@�D�T�R�� ���������� �	 �	�	

  Triturus cf.cristatus���+�@�T�Q�D�M�S�H�� ����������
  

Order: Anura

  Rana temporaria Linnaeus, 1758 ***

  Rana arvalis �-�H�K�R�R�N�M�� �������� �	�	

  Rana dalmatina�%�H�S�Y�H�M�F�D�Q �H�M �!�N�M�@�O�@�Q�S�D�� �������� �	�	

  Pelophylax ridibundus���/�@�K�K�@�R�� ���������� �U�D�Kesculentus���+�H�M�M�@�D�T�R�� ���������� �	�	�	

  Bufo bufo ���+�H�M�M�@�D�T�R�� ���������� �	�	

  Bufotes viridis Laurenti, 1768 **

  Hyla arborea���+�H�M�M�@�D�T�R�� ���������� �	�	

  

Class: R e p t i l i a

Order: Squamata

  Anguis fragilis Linnaeus, 1758 ***

  aff. Ophisops elegans�,�°�M�°�S�Q�H�°�R�� �������� �	�	�	

  Lacerta sp. ***

  Eryx sp. ***

  Elaphe sp. ***

  cf. Coronella sp. ***

  Natrix sp. ***
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Class: A v e s

Order: Anseriformes

  Cygnus�R�O�
 ���B�E�
olor �&�L�D�K�H�M�� ����������

  Anser �R�O�
 ���@�E�E�
subanser�)�¨�M�N�R�R�X�� ����������

  Anatidae gen. et sp. indet. ***
  

Order: Galliformes

  Lyrurus sp. ***

  Phasianidae gen. et sp. indet. ***

  Francolinus ��Lambrechtia�� capeki���+�@�L�A�Q�D�B�G�S�� ����������
  

Order: Accipitriformes

  Haliaeetus�R�O�
 ���@�E�E�
brevipes�)�¨�M�N�R�R�X�� ����������

  Accipiter nisus���+�H�M�M�@�D�T�R�� ���������� �	�	�	
  

Order: Passeriformes

  Corvus sp.

  Turdus�R�O�
 ���@�E�E�
philomelos�!�Q�D�G�L�� ����������

  Garrulus sp. [aff.glandarius���+�H�M�M�@�D�T�R�� �����������<

  Passeriformes indet.

  

Class:� , � @ � L � L � @ � K � H � @

Order: Artiodactyla

  Bison ��Poephagus�� menneri Sher, 1997 * **

  Bison sp. ***

  Capreolus cusanoides Kahlke, 2001

  Cervalces carnutorum���+�@�T�F�D�K�� ���������� �	

  Eucladoceros giulii Kahlke, 1997

  Pseudodama vallonnetensis���C�D �+�T�L�K�D�X�� �*�@�G�K�J�D�� �,�N�H�F�M�D �D�S �,�N�T�K�K�°�� �����������	 �	�	

  Hippopotamus antiquus Desmarest, 1822 **

  Sus strozzii�%�N�Q�R�X�S�G���,�@�I�N�Q�� �������� �	�	
  

Order: Perissodactyla

  Stephanorhinus hundsheimensis ���3�N�T�K�@�� ���������� �	

  Equus ��Sussemionus��wuesti �,�T�R�H�K�� �������� �	 �	�	

  Equus sp. ***
  

Order: Proboscidea

  Mammuthus meridionalis ���-�D�R�S�H�� ���������� �H�M�B�K�
M�
�•�B�E�
 meridionalis **
  

Order: Carnivora

  Panthera onca gombaszoegensis���*�Q�D�S�Y�N�H�� ����������

  Acinonyx pardinensis pleistocaenicus���9�C�@�M�R�J�X�� ����������

  Puma pardoides brevipes, Hemmer and Kahlke in this volume ****

  Lynx valdarnensis spelaeoides, Hemmer and Kahlke in this volume ****

  Megantereon adroveri�/�N�M�R �,�N�X�§�� �������� �	�	

  Homotherium latidens ultimum���3�D�H�K�G�@�Q�C �C�D �"�G�@�Q�C�H�M�� ���������� �	�	
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  Pachycrocuta brevirostris���&�D�Q�U�@�H�R�� ���������� �	

  Meles meles atavus Kormos, 1914 **

  Ursus ex gr.U. dolinensis García et Arsuaga, 2001 **

  Xenocyon lycaonoides�*�Q�D�S�Y�N�H�� �������� �	�	

  Canis mosbachensis Soergel, 1925
  

Order: Rodentia 

  Sciurus whitei Hinton, 1914 **

  Spermophilus kahlkei�� �,�@�T�K �H�M �S�G�H�R �U�N�K�T�L�D �	�	�	�	

  Glis sackdillingensis ���'�D�K�K�D�Q�� ����������

  �#�A�S�T�O�R���l�B�E�R Linnaeus, 1758

  Trogontherium ��Trogontherium��cuvieri Fischer, 1809 *

  Sicista sp. ***

  Cricetus runtonensis�-�D�V�S�N�M�� ������������ �	

  Myodes hintonianus���*�Q�D�S�Y�N�H�� �������������� �	 �	�	

  Pliomys episcopalis �,�°�G�D�K�X�� ��������

  Mimomys savini Hinton, 1910

  Mimomys pusillus���,�°�G�D�K�X�� ���������� �	

  Microtus ��Allophaiomys��thenii �,�@�K�D�Y �D�S �1�@�A�D�C�D�Q�� ������������ �	 �	�	

  Apodemus sylvaticus���+�H�M�M�@�D�T�R�� �������������� �	�	

  Hystrix refossa Gervais, 1852 **
  

Order: Lagomorpha

  Hypolagus brachygnathus Kormos, 1930 ***

  Lepus sp. **
  

Order: Primates

  Macaca sylvanus���+�H�M�M�@�D�T�R�� ���������� �	�	
  

Order: Erinaceomorpha

  Erinaceus cf. europaeus Linnaeus, 1758
  

Order: Soricomorpha

  Talpa cf.europaea Linnaeus, 1758

  Talpa minor Freudenberg, 1914 **

  Desmana thermalis Kormos, 1930 ***

  Sorex��Sorex��minutus Linnaeus, 1766 ***

  Sorex��Sorex��runtonensis Hinton, 1910 *

  Sorex��Drepanosorex��margaritodon Kormos, 1930 **

  �"�E�R�E�M�E�N�D�I�A���l�S�S�I�D�E�N�S���/�D�S�°�M�X�H�� ���������� �	�	

  

� �C�C�H�S�H�N�M�R �@�M�C �B�G�@�M�F�D�R �B�N�L�O�@�Q�D�C �S�N �S�G�D �E�@�T�M�@�K �K�H�R�S �A�X �*�@�G�K�J�D ��������������

*  Changed nomenclature.

�	�	���� �"�G�@�M�F�D�C �S�@�W�N�M�N�L�H�B �B�K�@�R�R�H�Ö�B�@�S�H�N�M�


�	�	�	�� �-�D�V�K�X �C�H�R�B�N�U�D�Q�D�C �H�M �S�G�D �4�M�S�D�Q�L�@�R�R�E�D�K�C �E�@�T�M�@�


�	�	�	�	�� �-�D�V �C�D�R�B�Q�H�A�D�C �R�O�D�B�H�D�R �� �R�T�A�R�O�D�B�H�D�R�
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5.2.1. Gastropods

�&�@�R�S�Q�N�O�N�C �Q�D�L�@�H�M�R �V�D�Q�D �Q�D�B�N�U�D�Q�D�C �E�Q�N�L �A�N�S�G �S�G�D �+�N�V�D�Q ���+�%�2�� �@�M�C �S�G�D �4�O�O�D�Q �%�K�T�U�H�@�S�H�K�D �2�@�M�C�R �:�4�%�2���K���< ���R�D�D

�R�D�B�S�H�N�M ���
���
���� �@�K�S�G�N�T�F�G �E�N�Q �A�N�S�G �Ö�M�C�R �@�M�C �H�M�C�H�U�H�C�T�@�K�R �S�G�D �M�T�L�A�D�Q�R�@�Q�D�R�L�@�K�K�
 �3�G�D �O�Q�D�R�D�Q�U�@�S�H�N�M �H�R �T�M�H�E�N�Q�L��

so the fossils were not relocated from older stratigraphic units. Occasional new remains recovered from the 

�4�%�2���K�� �N�E �S�G�D �B�G�@�M�M�D�K �H�M�Ö�K�K ���C�D�S�D�Q�L�H�M�@�S�H�N�M �1�
 �,�D�X�Q�H�B�J�� �6�D�H�L�@�Q �@�M�C �3�N�Q�N�M�S�N�� �&�
 �4�S�R�B�G�H�F�� �6�D�H�L�@�Q�� �O�Q�N�C�T�B�D�C

�M�N �B�G�@�M�F�D�R �S�N �S�G�D �K�H�R�S �N�E ���� �S�@�W�@ �O�T�A�K�H�R�G�D�C �A�X �*�Q�N�K�N�O�O �������������
 �$�H�F�G�S �@�P�T�@�S�H�B �@�M�C ���� �S�D�Q�Q�D�R�S�Q�H�@�K �R�O�D�B�H�D�R

represent a rather broad, but by no means complete gastropod spectrum of the former locality. The most 

�B�N�L�L�N�M�K�X �E�N�T�M�C �R�O�D�B�H�D�R �V�D�Q�D �S�G�D �R�L�@�K�K �@�L�A�D�Q �R�M�@�H�K ��Succinea oblonga���� �@�M�C �S�G�D �A�K�H�M�C �N�Q �M�D�D�C�K�D �R�M�@�H�K ��Ce-

cilioides acicula���


5.2.2. Insects

The high oxygen content of the fossiliferous sediments of Untermassfeld hindered the preservation of insect 

�Q�D�L�@�H�M�R�
 �'�N�V�D�U�D�Q�� �E�D�D�C�H�M�F �S�Q�@�B�D�R �N�E �U�@�Q�H�N�T�R �B�N�M�Ö�F�T�Q�@�S�H�N�M�R �B�@�T�R�D�C �A�X �C�D�Q�L�D�R�S�H�C �K�@�Q�U�@�D ���"�N�K�D�N�O�S�D�Q�@�� �V�D�Q�D

�E�N�T�M�C �N�M �R�D�U�D�Q�@�K �N�R�S�D�N�K�N�F�H�B�@�K �R�O�D�B�H�L�D�M�R ���*�D�H�K�D�Q �D�S�•�@�K�
 ���������� �R�D�D �R�D�B�S�H�N�M ���
���
���
���
 � �R �X�D�S�� �M�N �S�Q�@�B�D�R �N�E �K�H�L�M�D�S�H�B

�H�M�R�D�B�S�R �G�@�U�D �A�D�D�M �H�C�D�M�S�H�Ö�D�C�


5.2.3. Fishes

�#�D�R�O�H�S�D �D�W�S�D�M�R�H�U�D �R�@�L�O�K�H�M�F �N�E �S�G�D �E�N�R�R�H�K���A�D�@�Q�H�M�F �R�@�M�C�R �N�U�D�Q �S�G�D �O�@�R�S �C�D�B�@�C�D�R ���*�@�G�K�J�D ���������� ���������� �%�H�F�
 ��������

�Ö�R�G �Q�D�L�@�H�M�R �V�D�Q�D �Q�D�B�N�U�D�Q�D�C �N�M�K�X �U�D�Q�X �H�M�E�Q�D�P�T�D�M�S�K�X�
 �!�@�R�D�C �N�M �S�G�D �S�N�S�@�K �L�@�S�D�Q�H�@�K �N�A�S�@�H�M�D�C �C�T�Q�H�M�F �S�G�D �D�W�B�@-

�U�@�S�H�N�M�R�� �S�G�D �Ö�R�G �E�@�T�M�@ �G�@�R �A�D�D�M �Q�D�U�H�R�D�C �A�X �,�
�• �!�¼�G�L�D �����������@���
 � �R �@ �Q�D�R�T�K�S�� �N�M�K�X �S�V�N �R�O�D�B�H�D�R �G�@�U�D �A�D�D�M

�B�N�M�B�K�T�R�H�U�D�K�X �U�D�Q�H�Ö�D�C�
 �$�U�H�C�D�M�B�D �E�N�Q �S�G�D �@�M�@�C�Q�N�L�N�T�R � �S�K�@�M�S�H�B �R�@�K�L�N�M ��Salmo cf. salar�� �G�@�R �A�D�D�M �D�R�S�@�A�K�H�R�G�D�C

by the remains of several individuals with body lengths of around 1m, and, although rare, remains of the 

cyprinid Gobio sp. have also been documented. On the basis of the available material, the rudd Scardinius

�R�O�
�� �L�D�M�S�H�N�M�D�C �A�X �&�
 �!�¼�G�L�D �����������A���� �B�N�T�K�C �M�N�S �A�D �B�N�M�Ö�Q�L�D�C�


5.2.4. Amphibians

� �R�D�W�O�D�B�S�D�C�� �S�G�D �@�L�O�G�H�A�H�@�M �@�M�C �Q�D�O�S�H�K�D �Ö�M�C�R�� �Q�D�B�N�U�D�Q�D�C �L�@�H�M�K�X �E�Q�N�L �L�T�C �R�@�L�O�K�D�R�� �Q�D�L�@�H�M�D�C �B�N�L�O�@�Q�@-

�S�H�U�D�K�X �Q�@�Q�D�
 �'�N�V�D�U�D�Q�� �S�G�D �O�Q�D�R�D�M�S �Ö�M�C�H�M�F�R �Q�D�O�Q�D�R�D�M�S�@�F�Q�@�S�H�E�X�H�M�F�K�X �G�H�F�G �R�O�D�B�H�D�R �C�H�U�D�Q�R�H�S�X ���&�
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Corresponding fragments, however, show the comb-like design typical of the genus. The morphometry of 
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Dama species by the complete lack of a palmation. The phylogenetic position of Pseudodama is as yet 

unresolved.

Iconic for the Untermassfeld fossil assemblage are the unusually numerous remains of large-bodied  h i p p o- 
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mus forms of the European mainland are no longer considered in direct phylogenetic proximity to the extant 

African �(���•�A�M�P�H�I�B�I�U�S, but are now recognised as a separate species, Hippopotamus antiquus���*�H�D�Q�C�N�Q�E �@�M�C
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Remains of  s u i d s  are rare in the Untermassfeld material. Originally, 49 skeletal elements of several juve-
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either this species survived longer in Europe than previously recorded, or it re-immigrated from Asia during 
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Perissodactyla are represented by rhinocerotids and equids. The Untermassfeld material includes a total of 
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of the length of the nasal bones to the distance between the narial notch and the rostral rim of the orbit, 
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�� �H�M �S�G�H�R �U�N�K�T�L�D�� �B�N�M�Ö�Q�L�D�C �S�G�D �@�R�R�H�F�M�L�D�M�S �N�E �S�G�D �L�@�S�D�Q�H�@�K �S�NMammuthus meridionalis. On 

�R�N�L�D �Ö�M�C�R�� �H�M �O�@�Q�S�H�B�T�K�@�Q �@ �E�Q�@�F�L�D�M�S�@�Q�X �I�T�U�D�M�H�K�D �R�J�T�K�K�� �@ �L�N�R�@�H�B �B�G�@�Q�@�B�S�D�Q �N�E �E�D�@�S�T�Q�D�R �V�@�R �C�D�S�D�B�S�D�C�� �V�G�H�B�G �K�D�C

�S�N �S�G�D �B�K�@�R�R�H�Ö�B�@�S�H�N�M �@�RM.�•�B�E�
meridionalis. Full Mammuthus trogontherii morphology was not found on any 

�N�E �S�G�D �L�@�S�D�Q�H�@�K�
 � �M �D�W�@�L�H�M�@�S�H�N�M �N�E �S�G�D �M�D�V �Ö�M�C�R �N�E �O�N�R�S�B�Q�@�M�H�@�K �R�J�D�K�D�S�@�K �D�K�D�L�D�M�S�R �N�E�-���•�M�E�R�I�D�I�O�N�A�L�I�S��Fig. 7��

�A�X �#�
 �,�N�K ���'�N�N�E�C�C�N�Q�O���� �V�G�H�B�G �A�D�F�@�M �H�M � �T�F�T�R�S �������� �N�M �S�G�D �N�Q�H�F�H�M�@�K �L�@�S�D�Q�H�@�K�� �B�N�T�K�C �T�M�E�N�Q�S�T�M�@�S�D�K�X �M�N�S �A�D

�B�N�L�O�K�D�S�D�C ���O�D�Q�R�
 �B�N�L�L�
 �#�
 �,�N�K�� �#�D�B�D�L�A�D�Q �����������
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Fig. 6 Stephanorhinus hundsheimensis���3�N�T�K�@���� �4�M�S�D�Q�L�@�R�R�E�D�K�C�
�•�ma–c �2�J�T�K�K �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������� �E�D�L�@�K�D�� �K�D�E�S �K�@�S�D�Q�@�K�� �C�N�Q�R�@�K��
�U�D�M�S�Q�@�K �U�H�D�V�R�
�•�m �2�B�@�K�D�� ���� �L�L�
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�3�G�D �D�W�S�D�M�R�H�U�D �@�L�N�T�M�S �N�E �4�M�S�D�Q�L�@�R�R�E�D�K�C �B�@�Q�M�H�U�N�Q�D �Ö�M�C�R �V�D�Q�D �C�H�R�S�Q�H�A�T�S�D�C �@�L�N�M�F �E�D�K�H�C�R�� �G�X�@�D�M�H�C�R�� �L�T�R�S�D�K�H�C�R��

�T�Q�R�H�C�R�� �@�M�C �B�@�M�H�C�R�
 � �S�N�S�@�K �N�E ����������� E � D � K � H � C�R�O�D�B�H�L�D�M�R �V�D�Q�D �H�C�D�M�S�H�Ö�D�C �@�M�C �H�M�B�K�T�C�D�C �H�M �S�G�D �H�M�U�D�R�S�H�F�@�S�H�N�M�R ���'�D�L-

�L�D�Q ���������� �'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �H�M �S�G�H�R �U�N�K�T�L�D���� �@�L�N�M�F �S�G�D�L �@ �O�@�Q�S�H�@�K �R�J�D�K�D�S�N�M �D�@�B�G �N�E �B�G�D�D�S�@�G�� �O�T�L�@ �@�M�C

�K�X�M�W�
 � �B�B�N�Q�C�H�M�F �S�N �S�G�D �,�-�(�� �I�@�F�T�@�Q�R�@�Q�D�S�G�D �L�N�R�S �E�Q�D�P�T�D�M�S�K�X �Q�D�B�N�Q�C�D�C �B�@�S�R �H�M �S�G�D �4�M�S�D�Q�L�@�R�R�E�D�K�C �E�@�T�M�@ ���R�D�D

�R�D�B�S�H�N�M ���
���
���� ���� �H�R�N�K�@�S�D�C �R�O�D�B�H�L�D�M�R �V�D�Q�D �E�N�T�M�C�� �H�M�B�K�T�C�H�M�F �S�G�D �L�@�M�C�H�A�K�D �N�E �@ �X�N�T�M�F �B�T�A�
 �3�G�D �R�H�Y�D �U�@�Q�H�@�A�H�K�H�S�X

of the dentition and skeletal elements does not correspond to that of a full population and smaller individu-

�@�K�R �H�M �O�@�Q�S�H�B�T�K�@�Q�@�Q�D�N�A�U�H�N�T�R�K�X �L�H�R�R�H�M�F �E�Q�N�L �S�G�D �Q�D�B�N�U�D�Q�D�C �L�@�S�D�Q�H�@�K ���'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �K�
�B�
���
 �3�G�D �Ö�M�C�R �G�@�U�D

�A�D�D�M �@�R�R�H�F�M�D�C �S�N �S�G�D �$�O�H�U�H�K�K�@�E�Q�@�M�B�G�H�@�M �S�N �,�H�C�C�K�D �/�K�D�H�R�S�N�B�D�M�DPanthera onca gombaszoegensis.

With a total of 136 articulated elements partially found in situ, the cheetah Acinonyx pardinensis pleisto-

caenicus is the best anatomically documented felid species from Untermassfeld. The material includes two 

�R�J�T�K�K�R �V�H�S�G �@�S �K�D�@�R�S �O�@�Q�S�R �N�E �S�G�D�H�Q �Q�D�R�O�D�B�S�H�U�D �L�@�M�C�H�A�K�D�R �O�Q�D�R�D�M�S ���'�D�L�L�D�Q ���������� �O�K�
 �������� �'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D

�H�M �S�G�H�R �U�N�K�T�L�D�� �%�H�F�R�
 ���m�����
 �.�M�D �N�E �S�G�D �R�J�T�K�K�R �V�@�R �E�N�T�M�C �H�M �@�Q�S�H�B�T�K�@�S�H�N�M �V�H�S�G �S�G�D �U�D�Q�S�D�A�Q�@�K �B�N�K�T�L�M �N�E �@ �E�N�Q�D-

�P�T�@�Q�S�D�Q �R�J�D�K�D�S�N�M ���R�D�D �E�Q�N�M�S�H�R�O�H�D�B�D �N�E �S�G�H�R �U�N�K�T�L�D���
 �(�M �R�O�H�S�D �N�E �S�G�D�H�Q �F�H�F�@�M�S�H�B �R�H�Y�D�� �S�G�D �O�G�X�R�H�P�T�D �N�E �S�G�D �4�M�S�D�Q-

massfeld cheetahs is fundamentally similar to that of the extant species, so that a concordant hunting and 

�J�H�K�K�H�M�F �L�N�C�D �L�@�X �A�D �H�M�E�D�Q�Q�D�C ���'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �K�
�B�
���
Acinonyx pardinensis pleistocaenicus occurs in the 

East Asian Late Villafranchian as well as in the European Epivillafranchian and according to current knowl-

�D�C�F�D �C�H�E�E�D�Q�R �E�Q�N�L �S�G�D �N�K�C�D�Q �M�N�L�H�M�@�S�D �E�N�Q�L ���'�D�L�L�D�Q ������������ �H�M �O�@�Q�S�H�B�T�K�@�Q �H�M �S�G�D �C�D�R�H�F�M �N�E �S�G�D �L�@�M�C�H�A�K�D�


48 anatomical elements belonging to an Epivillafranchian Old-World puma were also recovered at Unter-

�L�@�R�R�E�D�K�C�
 �2�H�F�M�H�Ö�B�@�M�S�K�X �C�H�E�E�D�Q�D�M�S �H�M �H�S�R �L�N�Q�O�G�N�K�N�F�X �E�Q�N�L �A�N�S�G �S�G�D �,�H�C�C�K�D �5�H�K�K�@�E�Q�@�M�B�G�H�@�M �M�N�L�H�M�@�S�D �E�N�Q�L �@�M�C

the fossil cheetah-like pumas of the Americas, as well as from the recent species, this new subspecies Puma 

pardoides brevipes was a morphologically generalised cat without a far-reaching specialisation, but well 

�@�C�@�O�S�D�C �S�N �K�H�E�D �H�M �V�N�N�C�D�C �G�@�A�H�S�@�S�R ���'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �H�M �S�G�H�R �U�N�K�T�L�D���


In the 17 individual specimens of the Untermassfeld Lynx material there are several well preserved cervical 

and thoracic vertebrae with the same relative vertebral length as that recorded in the extant �,���• �P�A�R�D�I�N�U�S

and �,���•�L�Y�N�X, in contrast to the long-necked �,���•�I�S�S�I�O�D�O�R�E�N�S�I�S. This crucial difference in functional morphology 

Fig. 7 Mammuthus meridionalis���-�D�R�S�H���� �4�M�S�D�Q�L�@�R�R�E�D�K�C�
�• �ma–b �1�H�F�G�S �B�@�K�B�@�M�D�T�R �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�• �m
c–d �1�H�F�G�S �B�@�K�B�@�M�D�T�R �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�• �me–f �+�D�E�S �B�@�K�B�@�M�D�T�R �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�• �m
a, c, e�•�H�M�S�D�Q�M�@�K �U�H�D�V�R��b, d, f �C�N�Q�R�@�K �U�H�D�V�R�
�•�m �2�B�@�K�D�� ���� �L�L�
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Fig. 8 Pachycrocuta brevirostris ���&�D�Q�U�@�H�R���� �4�M�S�D�Q-
�L�@�R�R�E�D�K�C�
�•�ma–d Left hemimandible IQW 1993/24369 
���,�D�H�
 ���� �������� �V�H�S�G �(2���, 1 and right hemimandible IQW 
�������������� ������ ���,�D�H�
 ���� �������� �V�H�S�G �(1���, 1, occlusal, ven-
�S�Q�@�K�� �Q�H�F�G�S �@�M�C �K�D�E�S �K�@�S�D�Q�@�K �U�H�D�V�R�
�•�m �2�B�@�K�D�� ���� �L�L�
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supports an upgrade, together with the closely related Villafranchian South European lynxes, to that of a 

separate species, �,���•�V�A�L�D�A�R�N�E�N�S�I�S. The Epivillafranchian lynx from Untermassfeld has been allocated to a new 

chrono-subspecies, �,���•�V�A�L�D�A�R�N�E�N�S�I�S���S�P�E�L�A�E�O�I�D�E�S���'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �K�
�B�
���


The dirk-toothed cat Megantereon�H�R �Q�D�O�Q�D�R�D�M�S�D�C �A�X ���� �H�M�C�H�U�H�C�T�@�K �D�K�D�L�D�M�S�R�
 �3�G�D �Ö�M�C�R�� �V�G�H�B�G �A�D�K�N�M�F �S�N

�S�V�N �H�M�C�H�U�H�C�T�@�K�R�� �C�D�L�N�M�R�S�Q�@�S�D �@�M �D�W�S�Q�D�L�D�K�X �V�H�C�D �R�H�Y�D �U�@�Q�H�@�A�H�K�H�S�X�� �H�M�C�H�B�@�S�H�M�F �R�S�Q�N�M�F �R�D�W�T�@�K �C�H�L�N�Q�O�G�H�R�L�
 �3�G�D�X

have been assigned to the evolutionarily advanced Megantereon of the European Late Villafranchian and 

Epivillafranchian and are listed as separate species �-���•�A�D�R�O�V�E�R�I�����'�D�L�L�D�Q �@�M�C �*�@�G�K�J�D �K�
�B�
���


�3�G�D �O�Q�D�R�D�M�B�D �N�E �R�B�H�L�H�S�@�Q �B�@�S�R �@�S �4�M�S�D�Q�L�@�R�R�E�D�K�C �G�@�R �@�K�R�N �A�D�D�M �D�R�S�@�A�K�H�R�G�D�C �V�H�S�G �R�N�L�D �M�N�S�@�A�K�D �Ö�M�C�R�
 � �S�N�S�@�K

�N�E ���� �H�C�D�M�S�H�Ö�D�C �R�O�D�B�H�L�D�M�R �H�M�B�K�T�C�D �@ �G�D�L�H�L�@�M�C�H�A�K�D �N�E �@ �I�T�U�D�M�H�K�D �@�M�C �S�V�N �B�N�L�O�K�D�S�D �L�@�M�C�H�A�K�D�R �N�E �@�C�T�K�S

individuals. For the taxonomy of Pleistocene Homotherium�� �@ �S�V�N �R�O�D�B�H�D�R �B�N�M�B�D�O�S �H�R �@�C�U�N�B�@�S�D�C ���'�D�L�L�D�Q

�@�M�C �*�@�G�K�J�D �K�
�B�
���� �V�G�H�B�G �R�D�O�@�Q�@�S�D�R �S�G�D �L�N�Q�D �Q�N�A�T�R�S�K�X �A�T�H�K�S �,�H�C�C�K�D �S�N �D�@�Q�K�X �+�@�S�D �5�H�K�K�@�E�Q�@�M�B�G�H�@�M �O�N�O�T�K�@�S�H�N�M�R �N�E

Eurasian���(���•�C�R�E�N�A�T�I�D�E�N�S from the more gracile species �(���•�L�A�T�I�D�E�N�S. This geochronologically younger species 

Fig. 9 Ursus ex gr. �5���• �D�O�L�I�N�E�N�S�I�S�&�@�Q�B�´�@ �D�S � �Q�R�T�@�F�@�� �4�M�S�D�Q�L�@�R�R�E�D�K�C�
�• �ma–f �+�D�E�S �L�D�S�@�B�@�Q�O�@�K �� �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�• �m
g–l �+�D�E�S �L�D�S�@�S�@�Q�R�@�K �� �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�•�mm–r �1�H�F�G�S �L�D�S�@�S�@�Q�R�@�K �� �(�0�6 �������������� ������ ���,�D�H�
 ���� ���������
�•�ma, g, m anterior views; 
b, h, p�•�H�M�S�D�Q�M�@�K �U�H�D�V�R��c, i, o posterior views; d, j, n external views; e, k, q proximal views; f, l, r�C�H�R�S�@�K �U�H�D�V�R�
�•�m �2�B�@�K�D�� ���� �L�L�
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�H�R �R�T�A�C�H�U�H�C�D�C �H�M�S�N �S�G�D �K�@�S�D�R�S �$�@�Q�K�X �S�N �,�H�C�C�K�D �/�K�D�H�R�S�N�B�D�M�D�(���•�L�A�T�I�D�E�N�S���U�L�T�I�M�U�M�� �S�G�D �,�H�C�C�K�D �S�N �+�@�S�D �/�K�D�H�R�S�N�B�D�M�D

European to East Beringian �(���•�L�A�T�I�D�E�N�S���L�A�T�I�D�E�N�S, and �(���•�L�A�T�I�D�E�N�S���S�E�R�U�M�N�E �R�N�T�S�G�D�Q�M �-�N�Q�S�G � �L�D�Q�H�B�@�
 �3�G�D �4�M-

�S�D�Q�L�@�R�R�E�D�K�C �R�B�H�L�H�S�@�Q �B�@�S �G�@�R �A�D�D�M �@�R�R�H�F�M�D�C �S�N�•�(���•�L�A�T�I�D�E�N�S���U�L�T�I�M�U�M, which roamed across Europe and into 

�$�@�R�S � �R�H�@�� �R�T�Q�U�H�U�H�M�F �S�G�D�Q�D �T�O �S�N �S�G�D �,�H�C�C�K�D �/�K�D�H�R�S�N�B�D�M�D�


A rich amount of  h y a e n i d  material of the large-bodied Pachycrocuta brevirostris was recovered from 

�S�G�D �R�H�S�D ��Fig. 8���
 � �S�N�S�@�K �N�E ������ �C�D�M�S�@�K �@�M�C �R�J�D�K�D�S�@�K �D�K�D�L�D�M�S�R ���3�T�Q�M�D�Q ���������� �*�@�G�K�J�D ���������D�� �(�@�M�M�T�B�B�H �D�S�•�@�K�
 �H�M

Fig. 10 Xenocyon lycaonoides�*�Q�D�S�Y�N�H�� �4�M�S�D�Q�L�@�R�R�E�D�K�C�
�•�ma–c �2�J�T�K�K �(�0�6 ���������� ���� ������ ���,�D�H�
 ���� �������� �V�H�S�G �@ �A�K�D�@�B�G�D�C �O�N�Q�O�G�X�Q�H�S�D �O�D�A�A�K�D
�E�Q�N�L �Q�D�V�N�Q�J�D�C �8�N�T�M�F�D�Q �"�N�@�Q�R�D �&�Q�@�U�D�K�R ���8�"�&�� �O�Q�D�R�R�D�C �H�M�S�N �S�G�D �A�Q�@�H�M �B�@�R�D�� �O�Q�N�A�@�A�K�X �E�D�L�@�K�D�� �K�D�E�S �K�@�S�D�Q�@�K�� �C�N�Q�R�@�K�� �U�D�M�S�Q�@�K �U�H�D�V�R�
�•�m �2�B�@�K�D��
30mm.
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In total, eight hemimandibles from at least six individuals of both sexes were recovered from Untermassfeld.
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mains, all long bones, carpals and metacarpals, tarsals and metatarsals, as well as phalanges are recorded 
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the dentition remains of some individuals of the dormouse Glis sackdillingensis.
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some dentition elements of the wood mouse Apodemus sylvaticus and the  h y s t r i c i d  Hystrix refossa
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fauna have enabled conclusions to be drawn about the life history of the individuals concerned and their in-
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terrelationships with various environmental parameters. For example, diffuse idiopathic skeletal hyperostosis 
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a post-traumatic osteomyelitis, i. e., an infectious bone disease, were found on long bones of Bison menneri
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exostoses were recorded on the bodies of thoracic vertebrae of a Lynx valdarnensis spelaeoides���'�D�L�L�D�Q
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Since not all Untermassfeld mammalian groups have been examined for pathological conditions, further 

discoveries are expected.

6. Taphonomy

6.1. Spatial distribution of vertebrate remains

Different geological conditions and processes have led to the formation of the diverse depositional environ-
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The sedimentological characteristics shaped the spatial arrangement of the vertebrate remains, and the 

effect of various geological and hydrological factors have enabled a distinction to be made between larger 
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In the north-western and south-western areas of the site, the increasing dip of the fossiliferous layers to-

wards the SW is made apparent by the tendency of the fossils to be found at increasingly deeper levels in 
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taphonomic discussion.

6.1.1. Large-scale distribution patterns
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erosion channel, an additional 54 squares contained material from both of the aforementioned sediment 

�A�N�C�H�D�R ��Fig. 13, �(�Q�N�F�Q�W�V�|�+�+���
 �3�G�D �D�W�B�@�U�@�S�H�N�M �O�Q�N�F�Q�D�R�R �N�E �S�G�D ���������m�������� �Ö�D�K�C �R�D�@�R�N�M�R �E�N�K�K�N�V�D�C �S�G�D �B�N�M�Ö�F�T-

�Q�@�S�H�N�M �N�E �S�G�D �2�$ �� �-�6���N�Q�H�D�M�S�D�C �B�G�@�M�M�D�K �H�M�Ö�K�K�� �� �� �L �A�D�K�N�V �R�H�S�D �����K�D�U�D�K ���(�Q�N�F�Q�W�V�|�+�+�+���




1672 R.-D. Kahlke�� �†�� �3�G�D �/�K�D�H�R�S�N�B�D�M�D �N�E �4�M�S�D�Q�L�@�R�R�E�D�K�C�•�m � �R�X�M�N�O�R�H�R

Fig. 13 Untermassfeld research excavation, total area with numbered grid squares and representation of the fossiliferous sediment 
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– 6.1.1.1. Flooded surfaces
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concentration were dispersed through several sand layers within a height interval of 1.85m, i. e., 0.65m 
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1.00m above 0-level. Because the bone concentration was close to the riverside and nearly all long bones 

and mandibular rami were aligned parallel to its bank, a repeated deposition of skeletal elements in a wrack 
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0.25m below to 1.00 m above 0-level, with the bulk of elements found between 0-level and up to 1.0m 

above it. Both structures were aligned at an acute angle or even perpendicular to the erosion channel, 

which became deeper in the immediate south-western vicinity. These bone deposits most probably traced 
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subsided in the course of replenishing the freshly eroded channel.
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er-scaled fossil distribution patterns has also contributed to the understanding of the site’s formation and 

the origin of the accumulated necromass.

6.1.2. Smaller-scale distribution patterns

Analyses of the spatial distribution within the areas of the site excavated before 2001 led to the differen-

tiation of four essential smaller-scale distribution patterns of large mammal remains, namely anatomically 
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Fig. 14 Untermassfeld research excavation, articulated spine sections of Bison menneri�
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