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Abstract

Since 1979, the Institute of Quaternary Palaeontology Weimar and its successor institutions have been car
QXHMFNTS ODKCVNQIJMD@Q 4MSDQL@RREDKC 2NTSGDQM3GTQHMFH®@
Early Pleistocene fossil vertebrate assemblage that is unique in its completeness and preservation quality
SNS@KNE @MMT@K ODKCRD@RNMR @CCHMF TO SN LNMSGR NE @BS
@QD@ NE BNMMDBSDC FQHC RPT@QDR LED@BG TOSN@L@WHLTLCD
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@RREDKC ENQ SGD DWSQ@BSHNM NE RL@KK ENRRHKR #TQHMF ODKC VI
were taken for 23 analytical techniques. Preparations as well as drawings and photographic documenta-

SHNM NE SGD 4MSDQL@RREDKC OMCRV@RB@QQHDC NTS VHSGNTS HMS|
UDQSDAQ@SD OMCR @ MDV BNMRDQU@SHNM LDSGNC V@R CDUDKNODC
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
4AMSDQL@RREDKC VGHBG G@UD KDC SN RHFMHOB@MS QDRTKSR
3GDNQHFHM @MC GHRSNQX NE SG D PRI RRGISEHHNEB 4HNEDIQ. @ RRRHENDM R A |
matological, palaeobiological, and geomorphological as well as sedimentological, geochemical, and neotec-
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SNMHB OQNBDRRDR (MSGDV@JDNEQDOD@SDCB@S@RSQNOGHB xNNC D

SGDKDDRHCDNE @ BK@RSHBLTCxNVE@M ", % K@QFD @LNTMSR NE MDB

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@QW@ NEF@QRSQNONCR HMRDBSR ORGDR @LOGHA® @® R QRO SMHSKICR

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 VDKK @RADHMF S@WNMNLHB@KKXBK@RRHODC @MC CHRBTRRDC HM ¢

HB@K RHFMHOB@MBD /@SGNKNFHB@K OMCHMFR NM RIJDKDS@K @MC CDM

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-

QNMLDMSR VGHBG L@JD TO SGD @QD@ NE SGD OQDRDMS C@X RHSD 6GHE¥

HM SGD xNNCOK@HM @QD@R BNMS@HM NMKX LNCDQ@SDKX GHFG MTLAD

O@QS NESGD400ODQ WKTUH@SHKD 2@MCR :4%2 K <G@RHMRNLD @QD@F

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

SGDLTCxNVE@M M@LDKX @ STQATKDMBD YNMD HLLDCH@SDKX KDDV@ Q

RONMCHMF SNSGD CHQDBSHNMNE xNV M@KXRDRNE SGDRL@KKDQ RB@

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

TMHSR HRNK@SDC OMCR ONKXRODBHOB ANMD BNMBDMSQ@SHNMR @ MC

O@AKDK@QFD LO@LL@K L@SDQH@K V@R ENTMC HM @M @M@SNLHB@KKX

BG@MMDK HMOKK HRNK@SDC RIDKDS@K DKDLDMSR VDQD BNMBDMSQ@ ¢

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

NEETQSGDQ MDBQNL@RR SQ@MRONQSDC AX SGD QHUDQHMD V@SDQ xN\

SGD QL@KF@L@SHNM NE RDUDQ@K ONKXRODBHOB ANMD BNMBDMSQ@SH

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

HM Q@QD B@RDR VDQD SGDRD JHMCR NELNCHOB@SHNMR HCDMSHODC R

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 brevirostisK DES MTLDQNTR AHSD @MC EDDCHMF L@QJR NM SGD O

DKDLDMSR NE CHEEDQDMS K@QFD L@LL@K RODBHDR DWGHAHS CHRSHM

shows the results of herbivore osteophagyThe remains of Salmo cfsalar often show digestive corrosion.

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

QDLHMDQ@KHR@SHNMOQNBDRRDR (MSGDCDDODRSO@QSNESGDBG@ N

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

regime.

,HMHLTL MTLADQR NE HMCHUHCT@KR ,-( D@BG RTACHUHCDC HMSN ITU|

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 giuRiseudodama
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vallonnetensis, and Bison menneri are the most numerous. The most common carnivores according to their

, - ( @ @&chycrocuta brevirostrisCanis mosbachensis, antlrsus ex grU. dolinensis 3GD SNS@K ,-( NE
ORGDR @LOGHAH@MR QDOSHKDR AHQCR @MC RLO@KKL@LL@KR EQNL 41
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,
DRODBH@KKX RVHLLHMF BKHLAHMF @MC CHFFHMFB@O@AHKHSHDR @
Taphonomic features of the fossil contents of the LFS point to a predominantly calm deposition of the
sedimentary material and corresponding necromas3he deepest part of the channel initially received ex-
SQ@NQCHM@QHKX GHFGPT@MSHSHDR NE B@ C @ U D Q EBEMLD K HIK B [3 KaXK @DHGE
SGD OD@INNEC 3GD L@INQHSX NE HMCHUHCT@KKX BNMMDBSDC RIJDKDS:
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-year&.similar assessment re-

RTKSR EQNL SGD NBBTQQDMBX @ &®ER NAVW@NQ EOMNTRSGD HMRDBSNFDMH
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

SGD RHSDIR ENQL@SHNM SN ADCDQHUDC 3GD xNNCOK@HM U@KKDX NE ¢
CXM@LHB V@SDQBNTQRD @KK XD@Q QNTMC 6DSSHRG RDBSHNMR NE SG
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-
SD@TRx@MIHMF SGD 6DQQ@ U@KKDX G@UD KN@LX BK@X @MC R@MCX K|
landscapes and areas with few trees.

6GHKD @S KD@RS SVN xNNC DUDMSR VHSG @ BBAIDNEI@GE®@ NKR BNEQUPRDS B
RTARDPTDMS HMBHRHMF @MC QDOKKHMF NE SGD DQNRHNMBG@MMDK NE
structive event. In the river valleys of the Central European low mountain regions, extreme high water levels

NBBTQ CTQHMF SGD VHMSDQ LNMSGR VGDM SDLODQ@STQDR @ANUD EQD]
high altitudes with persistent rainfall in lower regions. Such a constellation is likely to have been the cause

NE SGD xNNC DUDMSR KD@CHMF SN SGDHMSQNCTBSHNM NE MDBQNL@RR
of the middle and upper Werra, including its tributaries upstream of the site, and thus the potential area

NE NQHFHM NE SGD MDBQNL@RR BNUDQDC B JLE M2 RG@ODCM@QQN
AMSDQL@RREDKC ENRRHK CDONRHSR G@C @ O@QSHBTK@Q HMxTDMBD |
IDFHNM@KKX @ V@QQLBKHL@SDBG@Q@BSDQHRDC AX SK@MSHB ,DCHS
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.
SGDBGQNMNRSQ@SHFQ@OGHB@K BK@RRHOB@SHNM NE SGD ENQL@SHN
tent is based on a combination of litho- and magnetostratigraphy, UPb 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-
BNMRSQTBSDC OQNBDRR RDPTDMBD SGD ENRRHK @RRDLAK@FD B@M AD
pronounced warm interval that overlaps the onset of the Jaramillo. In light of the recorded data, the Unter
LORREDKCE@TM@ KHUDC CTQHMF SGDD@QKX!'@UDKHH@M @MC B@M AD C
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3GD 4MSDQL@RREDKC ENRRHK @RRDLAK@FD BNMS@HMR NMD NE SGD LN
VDRSDQM /I @K@D@QBSHB EQNL SGD OD QM N@ALSSMOIIXMD Q @GIQDBAR QCDC
taxa support the idea of inserting a separate biochron, the Epivillafranchian, between the Villafranchian and
&@KDQH@M AHNRSQ@SHFQ@OGHB TMHSR CDOMDC ENQ SGHR @QD@ 3GLC
transitional period between the preceding 41 ka and the following 100 ka periodicity.

1. Introduction and framework data

3GD OQRSBTSHMSN SGD /KDHRSNBDMD RDCHLDMSR HM SGD @QD@ JMNV N
took place around 1900; but it did not yield any fossil vertebrate remains. It was not until January 1978,
CTQHMF KNB@KR@MC LHMHMF JLRNTSG NE SGD SNVM NE ,DHMHMFDM N
that teeth and skeletal elements of Pleistocene large mammals were discovered and promptly handed over
SNSGD SGDM (MRSHSTSD NEOT@SDQM@QX /@K@DNMSNKNFX HM 6DHL @ Q
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
BNMCHSHNMR OK@MMDC DWB@QU@SHNMR VDQD SGDMB@QQHDC NTS @S -
1983 onwards. Owing to several serious structural changes at the aforementioned Weimar research institu-
SHNM MDV BNMBDOSR ENQ SGD OM@MBHMF NE ODKC VNQJ @MC SGD OQD!
SGD OMCR MDDCDC SN AD QDOD@SDCKX HMSQNCTBDC EQNL NMV@QCR
+DF@QK QDFTK@SHNMR @OOKXHMF SN QDBNUDQDC OMCR @MC ENRRHK L@
,NMTLDMS /QNSDBSHNM BS 3GAQHMFDQ #DMJL@KRBGTSYPmM®BBY 3GA
property of the federal state of Thuringia regardless of the time of their discovery and the way they were
QDBNUDQDC RDD @KRN *DHKDQ @MC 6DMYDK .M )TKX SGD RHS
tered into the Thuringian register of monuments. Based on current geological and taphonomic research
QDRTKSR EQNL SGD RHSD SGD 3GTQHMFH@M 2S@SD .EOBD ENQ 'DQHS@
TMCDQ OQNSDBSHNM VHSG DEEDBS EQNL TFTRS /IQNSDBSHNM MTLA
B LE @QNTMC SGD ENRRHK CDONRHS @S 4MSDQL@RREDKC HR MNV QD
%HDKCVNQJ MD@Q 4MSDQL@RREDKC VGHBG ADF@M NM )TMD *@ G
bers of the Weimar Quaternary Palaeontology division with the occasional participation of interns from
various training institutes, students, and guest researchershree to four excavators typically worked on
SGD ENRRHK CDONRHS @S SGDR@LD SHLD 4MSHK SGD DMC NE SGD R
LNMSGR #TD SN SGD NESDM HLLDMRD PT@MSHSHDR NE OMCR EQNL @B
BNLOKDW BNMRDQU@SHNM SDBGMHPTDR RDD RDBSHNM SGD ODKC
ENKKNVHMF XD@QR SN +<VDDJR ODQ XD@Q HMBKTCHMF NMD VNQJHMF
ENRRHK AD@QHMF @QD@R ENQ CDS@HKR RDD 1 # *@GKJD @ C
SNS@KNE OMMT@KDWB@QU@SHNMRD@RNMR @CCHMF TO S
B@QQQHDC NTS @S 4MSDQL@RREDKC (M SGDROQNBDRRB@ VM @R ODBFNRS @
up to and including 2015 in R-D. Kahlke 2020, Fig.8: Excavated grid square incompletely recorded by
LHRS@JD @R VDKK @R VHSG QDUDQRDC BNKNTQ RXLANKR ENQ SGD BN
seeFig. 13 NE SGHR O@ODQ @MCHMLNRSB@RDRBNLOKDSDKX DWB@U@SD
NE SGD RHSD CDOSIGRINNENVOF®RNNTMC KDUDK VDQD QD@BGDC *@GKJD DS
@QD@R RTARDBSHNMR NE ENRRHK EQDD RPT@QDR VDQD BTS SN O
VNQJV@RB@QQHDC NTSCTQHMF SGDK@RS ODKC RD@RNM VGHBG SNNJ
@MC *DHKDQ
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Figgl 5HDV EQNL SGD RNTSG KNNJHMF NTS NUDQ SGD ADMC NE SGD 6DQQ@ RNTSG NE SGD BHSX
QDRD@QBG DWB@U@SHNM @QQNVGD@C NM SGD D@RSDQM RKNOD NE SGD 6DQQ@ /GNSN .
SGD 3GTQHMFH@M 2S@SD .EOBD ENQ 'DQHS@FD @MC QBG@DNKNFX QBGHUD HMUDMSNQX M-

/I QDO@Q@SHNMR @R VDKK @R CQ@VHMFR @MC OGNSNFQ@OGHB CNBTLDI
NTS VHSGNTS HMSDQQTOSHNM ENQNUDQ XD@QR RDD RDBSHNM
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-
Q@SHNM TRT@KKX SNNJ RDUDQ@K XD@QR D F 1 # *@GKJD EE
*@GKJID D ENKONNFBRWMISNEaBGHRFO@ODQ SNNJOK@BD O@Q@KKDK S
OMCR SGQNTFGNTS SGD XD@Q 3GD DMSHQD DWB@QU@SHNML@SDQH@K H
Quaternary Palaeontology in Weimar as a separate Untermassfeld collection and housed in specially manu-
E@BSTQDCB@AHMDSR HMBKHL@SD BNMSQNKKDC RSNQDQNNLR *@GKJC
SGDB@S@KNFTHMF NESGD 4MSDQL@RREDKC OMCRV@RBNLOKDSDC NM
RDQHDR G@UD ADDM QDBNQCDC HM AQ@BJDSR MTLA DARQ\DE HNWKCNHALHBCAT kD
HSDLR RODBHLDMR NQ RDQHDR NE LNKKTRBR B HMCHUHCT@KR @
*RODBHLDMR (M @CCHSHNM SN HMCHUHCT@KKX B@S@KNFTDC GHSG
SGD ENKKNVHMF G@UD @KK ADDM CNBTLDMSDC RODBHLDMR ORG
AHQCR @MC @R XDS TMRODBHODC DFFRGDKK EQ@FLDMSR BNTN
BSGDL@HMO@QS NESGD4MSDQL@RREDKC BNKKDBSHNMBNMRHRSR NE
ber does not include indeterminable bone fragments that are stored according to the respective grid squares
of their discovery 3,531 further catalogue numbers refer to small mammal remains, representing a total
NE @ANTS HMCHUHCT@K RODBHLDMR %NQ K@QQFD L@LL@K OMCR F
SHNM.-@ QD) OQNFQDRR @MC @ ETQSGDQ VDQDL@CD ENQLHBQNUDQSD
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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

'HAKHNFQ@OGX %HDCKDQ "NKKDBSHNMR *@GKJDDS.@K SNS
S@AKDe VDQD @RRHFMDC SN 4MSDQL@RREDKC VGHBG G@UD KDC SN R
with corresponding publications. Bibliographies can be found in the accounts of the research history from

m 1 # *@GKJD @ m 1 # *@GKJD @ @MC m 1 #

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-
HMF SGDE@TM@K GHRSNQX NE SGD VDRSDQM /@K@D@QBSHB 3-GHR BNM:¢
KHDQ @M@KXRDR *@GKJD B C

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
@S L@ANUD RD@ KDUDK H D @S @ QDK@SHUD GDHFGS NE L @ANUD
$KKDMADQF @MC *@GKJD 1 # *@GKJD A Figl 3GD ENRRHK
BNMBDMSQ@SHNMR V@R CDONRHSDCHM @ RDPTDMBD NE TO SNOHB SGHB.
DODMBDR SGDQDHM 6GHKD SGD +NVDQ WKTUH@SHKD 2@MCR +%2 VDQI
O@QS NESGD 400DQ WKTUH@SHKD 2@MCR :4%2 K < VGHBG HR@ND QSHBT
RHNM BG@MMDK RDD RDBSHNM EQNMSHROHDBD NE SGHR UNKTLD
ESDQ DLDQFDMBX QDRBTD DWB@QU@SHNMR G@C ADDM B@QQHDC NTS @ ¢
@ CNBTLDMSDC QDRBTD DWB@U@SHNMR ADF@M SGD ENKKNVHMF >
corresponding grid squares, which were used and expanded over the following four decades, were estab-
KHRGDC %QNL SGDM NM @QD@R VHSG OMCR VDQD DWB@U@SDC HM GNQ
m L *@GKJD @ %HF @ %HFR m A %HFR EQNI!
@ @ .BB@RHNM@K CDUH@SHNMR EQNL SGHR O@SSDQM VDQD CTD SN
L@SDQH@K %QNL NMV@QCR @M DWB@QU@SHNM RO@MMHMF RHSD K
MTL /IK@MTL( @MC @ANTS LADKNV SGD RKHFGSKX RKNOHMF FQNTM
KDUDK SGD SGQDD CHLDMRHNM@K QDBNQCHMF NE SGD HMCHUHCT@K |
ADKNV SGD FQNTMC RTQE@BD RDD ADKNYV
3GD CHRBNUDQX @MC R@LOKHMF NE SGD OQRS UDQSDAQ@SD OMCR EQNL
ADSVDDM +%2 @MC 4%2 K *@GKJD @ %HF HCDMSHO@AKD HM SGI
@MC KNV SVN CHFHS FQHC RPT@QD MTOAPQR/ VI @GE6KIMSHK %BBED DWBC
FOQDRRDC HMMSGHDQ@OBRBEHDM TO SN SGDDCFD NE SGD +%2 $KKDMADQF @MC
*@ GKJD @ %HF @MC TO SN SGD HMSDQKNBJHMF NE SGD +%2 @MC 4
", % HM SGD RNTSG $KKDMADQF @MC *@GKJD %HFR /KR
SGDBNQQDRONMCHMF @QD@R VDQD D@BG CTF CNVM SN SGD KDUDK NE /K
1984, an exploration section measuring 8.00n x 16.00m was cut, as Planum I, into the sediments at the
RNTSG D@QRSDQM DCFD NE SGD RHSD L @ANUD /K@MTL ( H D @S RHS
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ONRRHAKD ENRRHKR $KKDMADQF @MC*@GKJD %HFR /K *@ G
fossil material was found. In order to clarify the geological situation, an exploration trench was also dug up
SN L ADKNV/K@MTL ( H D TO SN L ADKNV RHSD KDUDK VGHBG HI
%/# @MCQD@BGDC SGD TMCDQKXHMF8NTMFDQ "N@QRD &Q@UDKR 8"&
DS.-@K %NKCNTS-(
(MOVDRSDQKX @MC MNQSG VDRSDQKX CHQDBSHNM H D SNV@QCR SG|
HMHSH@KKX CTF SN S(ED ®PMPISG B KO@\QTRL SN $KKDMADQF @MC *
m /KR m m *@GKJD @ %HFR *@GKJD DS-@
V@R OQDBDCDC AX CQHKKHMF SN CDSDQLHMD SGD SGHBJMDRR NE SGD
*@GKJD DS @K KANKIGMTVMI* E@BSNQ HM SGD BNLOKDSHNM NE €
SGD SQ@MRHSHNM SN SGD ENRRHK EQDD@R% 2= A O@NANTUID SING D+ R $i K IS DAMEAND €
*@GKJD
(MUHDV NESGDDWODBSDC GHFGCDMRHSX NEOMCR VHSGHM SGD xTUH@
SGD MNQSG VDRSDQM @QD@ NE/K@MTL (V@R KNVDQDC AX m L
during the years 1989-1992, in accordance with the general SW dip of the Pleistocene layer sequence
m L ADKNV RHSD KDUDK H D m L ADKNVY FQNTMC KDUDK 1
A %YHFR m (M SGD OQNBDRR SGD xNNCOK@HM CDONRHSRD®%/# TMC
VNQJDC ENRRHK AD@QHMF YNMD NE SGD 8NTMFDQ "NQRD &8Q@UDKR 8"&
After completion of the excavations in the north-western section of the site, work continued northwards

EQNL SN @ANUD /K@MTL( (M @CCHSHNM SN QDL@HMHMF O@QSR |
VDQD DWB@U@SDC @S SGHR SHLD *@GKJD @ %HF @ %HFR m
DS-@K WNKCNTE@RNS @K NE BNMMDBSDC FQHC RPT@QDR G@C ADDM

VHSG SGD ODKC RD@RNM SG@S @QD@ V@R HMBQD@RDC SN - RPT@Q!
QHDC NTS ADXNMC SGD MNQSGDQM ANTMC@QX NE SGD ENRRHK CDONRHS
@DKC RD@RNMVHSGNTS QDBNUDQX NE @MXK@QFDL@LL@K OMCR V@R E
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 |
RDD RDBSHNMNFQWV|++ 3GD @ARDMBD NE ENRRHK UD Q S'DNN@SAESNDEQ D L
SGD DWB@QU@SHNM RHSD B@M AD BNMOQLDCVIGHBGDVE@VRSRQDQ@ ® R BT KENF
CDB@CDR @R VDKK @R AX SGD CHFFHMF NECDW O K$IKQKa 3MHNDND B @OWEB G R K
%HFR
(M DWB@U@SHNM @BSHUHSHDR VDQD @F@HM LNUDC SN SGD RNTSGD
l@RDC NM SGD DWODQHDMBD HM SGD -6 @QD@ NE SGD RHSD RDD @ANUI
MNQSGVDRS NE SGD EQNMS NE SGD BN@QRD BK@RSHB LTCxNV E@M ", %
S@QHMDC GHFG BNMBDMSQ@SHNMR NE OMCR RDD ANNJBNUDQ (M SNS@
DWB@U@SDCTO SN@L@WHLTL CDOSG NE LADKNV RHSD KDUDK H D
ADKNV FQNTMC KDUDK TMSHK BNLOKDSHNM NE SGD ODKC VNQJ @S 4MSD
HM SGD RNTSGD@RS @MC SGD BNMMDBSHMF RPT@QD O VHSG OMCF
SGD MNQSGVDRS SGD A@QR@K BG@MMDK OKKHMF V@R CNBTLDMSDC @M
HMCHUHCT@K OMCR V@RBNLOKDSDKX QDBNUDQDC *@GKJD EQN
*DHKDQ *@GKJD DS @K (QRIHFRRNENSGHR O@ODQ  %NQ |
research, a highly promising fossil-bearing reserve area was left untouched between the west-facing front
NE SGD ",% @MC SGD RNTSG VDRSDQM ANTMC@QX NE SGDBG@MMDK OKK
SW dipping of the corresponding layer sequence results in depths of, predominantly, more than 5.00m
below ground level.
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3GD CHLDMRHNMR @MC RO@SH@K BNMOFTQ@SHNM NE SGD RDCHLDMS @ C
connected grid squares, were mainly determined by geological factor§he lower boundary of the fossil

CDONRHSHRCDOMDC AXSGD @QBBTLTK@SHNM NE +%2 @MC SGD CDOSG NE
OG@RDR ((@MC ((( @MC SGD TOODQ ANTMC@QX AX SGD KNRR NE SGD @B
RHUD RDCHLDMS BNUDQ RDD RDBSHNM OG@RD (5 40RSQD@L SN SG
formed the boundary of the fossil deposit.On the slope, ie., to the east, the river bank limited the accumu-

K@QSHNMNE OMCR .M ®GDRED QKDOCRIKOB SHWM SGD ENRRHK @BBTLTK@SH
NE SGD ",% NM SGD xNV QDFHLD NESGD 6DQQ@ @S SGD SHLAMSN®IBGDQKRH
CHQDBSHNM H D CNVMRSQD@L SGDQ@MFD NE SGD @BBTLTK@SHMF DE
ANSG HM SGD GNQHYNMS@KKX CDONRHSDC +%2 @MC HM SGD DQNRHNM BC

2.2. Field documentation and cataloguing

In order to document the fossil site of Untermassfeld, detailed recording of the geological sections was
B@QQHDCNTSHMO@Q@KKDK @KNMFRHCD SGD QDRODBSHUD DWB@U @ S|
1 # *@GKJD A *@GKIJD DS*@K @A @ RBIRHRIRDMNBICCA R FQ@LL@SHB RD
U@SDC @ Q@D@RROMABSHUD AKNBJ CH@FQ@L NE SGD DWONRDC RSQ@SHF
%QNL SGHR SGD OQNBDRR RDPTDMBD NE SGD ENQL@SHNM @MC OQDRDC
RDBSHNM

%QNL SGQDD CHLDMRHNM@K LD@RTQDLDMSR VDQD NAS@HMDC ENQ ¢
LHBQNUDQSDAQ@SD OMCR SG@S BNTKC AD QDOQDRDMSDC NM @ RB@KD
points for the grid squares and site O-level was carried out during the 1980s with a BRT 006 opto-mechan-

HB@K SGDNCNKHSD "@QK9DHRR )DM@ 4MSHK SGD OMC GDHFGSR Q
SGD -H KDUDKKHMF CDUHBD "@QK9DHRR )DM@ @MC EQNL SGD XD@Q
used. The further transfer of reference points for the site O-level and grid squares, which was required due

SN SGD OQNFQDRR NE SGD DWB@QU@SHNM V@R B@QQHDC NTS HM VHS
corresponding TachyCAD software.
%QNL NMV@QCR @KKOMCRVDQD CNBTLDMSDC HM ODKC CQ@VHMFR 3

RTOOKDLDMSDC AX @ VDDJKXDWB@QU@SHNMCH@QX JDOSEQNL NMV @
VHSG SGD QDRODBSHUD DMSQHDRNMC@SD FQHCRPT@QD OMCCDOSG (
MTLADQ @MC MTLADQ NE SGD BNQQDRONMCHMF ODKC CQ@VHMF VDQD €
state of preservation of the fossils at the time of their discovery as well as on the type of sediment they were
DLADCCDC HM V@R @KRN HMBKTCDO @ DEDSHRNL@ MTSBHNWRIDE 0@ SHNM C
BQD@SDCENQD@BG NESGD ODKC RD@RNMR TO SN @MC HMBKTCHMF SG
BNMSNTQR NE OMCR QDBNUDQDC HM RDCHLDMS AKNBJR 3GDRD RDSR NE
OQDO@Q@SHNM NE HMHSH®@KKX CDS@HKDC DWB@U@SHNM OK@MR S
D %HF ENKCNTS (m75 (M SGDRD @KpEWIRH BOMEDEDAOXS |G @H Q1K D TORJ RXKLRA
these individual plans were digitised and merged.
Since 2007, the complete excavation plan of Untermassfeld has been digitally created using AutoCAD.
/IQDO@QDC @MC BNMRDQUDC OMCR VDQD RO BWHGD B @RPGN® k@S AD RR B
photographed. Based on these recordings the complete contour of each fossil was drawn individually on
@ RB@KD NE 3GD OMCR VDQD SGDM @CCDC SN SGD TSN" # OK@M TRH
SGD ODKC BNQOQDRONMCHMF NAIDBS SGHBJMDRR DWSQTRHNM GDHFGS
@ RO@QSH@K HL@FD NE SGD CHRSQHATSHNM NE SGD OMCR HR @KRN @U@
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QWV@mwer+ SGD NUDQK@OOHMF NE RIDKDS@K DKDLDMSR HM YNMDR NE
RNLD NE SGD HSDLR NMKX @ O@QQSH@K BNMSNTQ B@M AD HCDMSHODC (
OHDBD B@M AD RDKDBSHUDKX @BBDRRDC.@MC @MX GHCCDM O@QSR DW (
#TQHMF SGDDWB@U@SHNM VNQJ @S 4MSDQL@RREDKC SGD CDDODRS ON

DQDC EQNL FQHC RPT@QD O (QNFQWVU |++and +++ L ADKNV RHSD |
LOLL@K QDL@HMR :(06 ,DH < QDBNUDQDC EQNL A@QR@K R@ |
O@QSNESGDBG@MMDK MD@Q SGDEQNMSNE SGD",% *@GKJD %HF
The vertebrate remains lying closest to the surface were found in the northern part of the site outside of the
DQNRHNM BG@MMDK (M SGD +%2 NEFQHCRPT@QDR O~ @MC SVN HMC
(06 ,DH (06 ,DH <VDQD ENTMC VHSGHM @ ON
BNMBDMSQ@SHNM RODRPBWNNM @S CDOSGR NE L@ANUD RHSD KD
NSGDQ RKHFGSKX CDDODQ DLADCCDC OHDBDR :(06 ,DH (0
(06 ,DH (06 ,DH (06 ,DH < SGD.:

form the basal section of an antler of Pseudodama vallonnetensis. The vertebrate remains documented at
Untermassfeld were found above and below the site O-level at a total height interval of 4.80m. This range
QDxDBSR SGDCDOSG NESGDDQNRHNMBG@MMDK OKKDC VHSG ENRRHK A
RHSDIR/KDHRSNBDMD RSQ@SHFQ@OGHB RDPTDMBD *@GKJD DS*@K
QNTMC NE SGDK@QFD L@LL@K QDL@HMR EQNL 4AMSDQL@RREDKC RS
ontology division have their associated context documented. Areas seeming to be fossil-free in the central
O@QS NESGDDWB@U@SHNM RHSD (QNFQWV|++ QNTFGKX ADSVDDM FQl
@M @QD@ VGDQD OMC KNRRDR NBBTQQDC ADENQD SGD CDONRHS V@R Q
TLDMSDC @QD@R EQNL SGD SHLD NE ANSG DLDQFDMBX @MC HMHSH@K Q
1,700 catalogued specimens from these areas are available, most of them in very good condition.
BGDB@S@KNFTD NESGD4MSDQL@RREDKC BNKKDBSHNM RDD RDBSHNM
research, was kept in handwritten form until the end of 2006 and then digitised. From 2011 onwards, the
HMENQL@SHNM V@R SQ@MREDQQDC SN SGD %YHKD,@JDQC@S@A@RD L@ |
BKTCD S@WNM RIJDKDS@K DKDLDMS FQHCRPT@QD OMCCDOSG ODKC N,
QDL@QJR NM SGD CHRBNUDQX @R VDKK @R SGD LDSGNC NE OQDO@Q@SH
addition, the Senckenberg Research Station of Quaternary Palaeontology Weimar stores the excavation dia-
QHDR @KK ODKCCQ@VHMFRNE SGD FDNKNFHB@K RDBSHDNR R ROWKKKAGIVRC
SGDG@MCCQ@VMOM@KDWB @ U QB@DKNR R IG@& MRD Q@ 5 1M BKFQ @®EBGHEBR @
SN NRSDNKNFHB@K OMCR EQNL OQDUHNTR OTAKHB@SHNMR
6G@S QDL@HMR TMCNBTLDMSDC HR @ MNS HMBNMRHCDQ@AKD MTLADQ 1
RSNKDM EQNL SGD @BSHUD DWB@QU@SHNM @QD@R NUDQ @ MTLADQ NE X|
'@ @Q @ A "OKK@V@ X *KDHMGTAADQS INDAQNDJR DS
&E@TCYHMRJH 6HMCGDTRDQ

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

RHDUD LDRG RHYD NE LL *@GKJD @ #TQHMF SGD SN DWBC
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Analysis / research object Number of Sampling data and/or
samples results

&EQ@MTKNLDSQHB @M@KXRHR NE xTUH@ SHKDR2R @ MEIdRberg and Kahlke 1997

Granulometric and geochemical analyses of gravels, sands, clays, 38 Kahlke 2020;
and carbonates *@GKJIJD DS.-@K
Geochemical analysis of re-deposited pisolithic ore 2 Lange in Ellenberg

and Kahlke 1997
Thin sections for lithological analyses of travertine, dolomite, clay 4 *@GKJDDS.@K
ODAAKD @MC LTCxNVL@SQHW
Sediment transfer preparations 2 Kahlke 2001f; 2020
Palaesomagnetic analysis of the Pleistocene succession 85 Wiegank 1997
3GDQLNKTLHMDRBDMBD C@SHMF NE xTUH @ SHKD REdeviieng 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 57spots &DQCDR DS*@K

4 /IA\C@QSHMF NECDSQHS@K YHQBNM @MC OQNBDM EMEROZODSDQLHM @SHNM
/T @KXMNKNFHB@K QDBNQC NEXxTUH@ SHKD R@MCR KaMke BROOQNKHSD R

Phytoliths 10 Kahlke 2020 *
Impressions of macrobotanical remains in travertine and coprolites 20 Kahlke 2020 ok
, NKKTRBR O@Q@KKDK SNLHBQNL@LL@K R @160 K H Mirelopp 1997
Chemical analysis of fossil bone 2 Bleck in Keiler 1995
180 analysis for palaeotemperature determination on equid remains 7 2SDOG@M DS @K
Hibernation marks in Spermophilus incisors 2 Trunova 2001 **
Tooth root cementum analysis on cervid remains for determination 4 Kahlke 2001e o
of season of death
Tooth root cementum analysis on ursid molar for determination of 1 Kahlke 2020 ok
season of death
Stable isotope analysis of large herbivore and carnivore tooth enamel 51 Kahlke 2020 *
,@SQHW RRHRSDC +@RDQ #DRNQOSHNM (NMHR @ SHINDM R@ RIR, @CQREGSQSJ-L@)ESQX EN
ancient osteocalcin analysis on bovid remains Kahlke 2020
MBHDMS #- @M@KXRHR NM BDQUHC QDL@HMR Kahlke 2020 ok

3@ A K 3amples taken at the excavation site and on material recovered from there. — * Study in progress. — ** Available material did
not lead to results.

@CCHSHNM@K RDCHLDMSV@RV@RGDC ,@TK 'DSVDDM m M N
GNVDUDQ SGDV@RGHMF @MC RHDUHMF QDRTLDC HM O@Q@KKDK V!

SGD RNTSGDQM O@QS NE SGD RHSD ADKNV SGDL@HM OK@MTL RDD RDBS

SGD ODKC *@GKJD %HF QDRHCTDR QDRTKSHMF EQNL SGD QDLNUCG

washed and processed. Thus, by 2013 another 4.3 t of sediment had been analysed and sorted down to

@ RLOKKDRS RHDUD LDRG RHYD NE LL KSNFDSGDQ @ SNS@K NE @KL!

Untermassfeld for the extraction of small fossils.

#TQHMF ODKC VNQJ @MC @RRNBH@SDCK@ANQ@SNQX @BSHUHSHDR R@L

KXSHB@K SDBGMHPTDR 6CDNG| 3GDVNQJCHC MNS @KV@XRKD@C SNT

have not yet been evaluated.
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During the sampling, anatomically fully preserved dentition and skeletal elements as well as other particu-
K@QKX RHFMHOB@MS OMCR VDQD RSQHBSKX @UNHCDC (MITRSHODC B@
HR @QU@QHK@AKD HM RTEOBHDMS PT@MSHSHDR ENQ ETSTQD R@LOKHMF "
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

SXOHB@KKX TRDCENQ SGHR OTQONRD (MCHUHCT@K OMCR @MC ENRRHK

O@QSKX LDS@K QDHMENQBDC OK@RSDQ |@BJDSR ADENQD ADHMF QDLNL

"Q@MDR VDQD NESDM QDPTHQDC ENQ SGHR OTQONRD %HM@K DWSQ@B

tories of the Senckenberg Research Station of Quaternary Palaeontology, mostly by manual-mechanical

LD@MR *@GKJD % HF TRHMF CDMS@K HMRSQTLDMSR *DHKDQ

RNMHBG@MCOHDBDR VDQD TRDC SNQDLNUDB@QANM@SD BDLDMSDC R@
E @QMCFDMSKDBKD@MHMF NE SGD ENRRHKRTQE@BDR V@R B@QQHDC

During the years 1978 to 1991, surface impregnation was carried out using varnish, so called Geiseltallack,

SN BNMRNKHC@SD SGD CQHDC UDQSDAQ@SD L@SDQH@K 3GHR OQNBDRI

K@SD R '1QAMHMF #DODMCHMFNM SGDL@MTE@BSTQDQ SGDU@Q

BNQCHMF SN CHEEDQDMS QDBHODR 3GDRD VDQD @KV@XR LHWSTQDR NE

in various organic solvents. Since the varnish reacts to inherent moisture with a strong white bloom forma-

SHNM HS V@R MNS ONRRHAKD SNBNMRDQUD SGD OMCR HM SGD ODKC 3G

SNAD @ O@QSHBTK@Q OQNAKDL *DHKDQ m @ m @R HS A

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

VHSG CTQ@AKD @MC OK@RSHBHRDQ EQDD ONKXUHMXK ATSXQ@K /5! EI

@KBNGNKNQ @BDSNMD ,NVHS@K ! "EQNL 'NDBGRS & QDS@HMR @ QDR

DOBH@K ENQ SGD OQDRDQU@SHNM NE SGD ENRRHKR (S HR @KRN V@ SDC(

AX HMCTRSQH@K SDRSR ODQR BNLL ) *DHKDQ )TKX 3GD /5! HLO

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-

OKHB@SHNMRENQRS@AHKHRHMF OMCR HM SGD ODKC

ESDQ BNMRNKHC@SHNM EQ@FLDMSR NE RG@SSDQDC OMCR SG@S ADK

B@TRDC AX CH@FDMDSHB NQ SDBSNMHB E@BSNQR RDD RDBSHNM !

SN @BGHDUD @M@SNLHB@KKX BNQQDBS OM@K OQDO@Q@SHNMR SG@S ¢

rapid, a cellulose nitrate-based adhesive, was used until 1989. Unfortunately, however, this adhesive be-

B@LD AQHSSKD HM SGD R@LD V@X @R SGDU@QMHRG RDD @ANUD RN S

ST@KKX AQNJD @O@QS HM OK@BDR *DHKDQ 2HMBD N MK X
epoxyresin or polyvinyl butyral at different viscosities have been used, all of which have better resistance to
@FDHMF SG@M BDKKTKNRD MHSQ@SD @CGDRHUDR *DHKDQ m {

%NQ SGD OQDO@Q@SHNM @MC BNMRDQU@SHNM NE K@QQFDQ OMCR VHSG
ment of individual elements, as well as for more or less completely preserved skulls, the so-called in-situ
OQDO@Q@SHNM SDBGMHPTD G@R OQNUDM SN ADRTBBDRRETK EQNMSHR
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ONRHSHNM NE SGD ENRRHKR HM SGD DLADCCHMF RDCHLDMS HR OQDRDQ
71; Kahlke 2000, Fig.1; 2001d, Figs.1, 4, 6, 13; 2006, Figs.4, 18, 31, 35, 45, 46a; 2007, Figs.3, 6; 2009,
%HFR %HFR IQDC@ DS @K %HFR ' TIGRH@MHCYD
%HF 'DLLDQ @MC *@GKJD HVP @B RRM KM BGWRRNKTLD %HF N
the smallest fragments of deformed and/or severely shattered skeletal elements remain in their discovery
ONRHSHNM *DHKDQ m @ /K SGD NBB@RHNM@KKX GHF
HLDMR HR MN NARS@BKD SNBNLOTSDQ SNLNFQ@OGHB HMUDRSHF@SHNM
@FDR NER@MC BGKMDENRITKERKWN@MC *KHMHJ Us@sEKdr@ qolir@nsiC, @ W
/IK@MBJ (MRSHSTSD ENQ $UNKTSHNM@QX MSGQNONKNFX +DHOYHF
Since 2002, Untermassfeld has yielded skeletons and partial skeletons of microvertebrates in different states
NE CHR@QSHBTK@SHNM RDD RDBSHNM @KK NE VGHBG VDQD QDE
HM RHSTOQDO@Q@SHNMR *@GKJD %HF @ ESDQ ADHMF AQNTFG ¢
TMHSR VDQD O@QSH@KKX EQDDC EQNL SGDRTQQNTMCHMF RDCHLDMS TF
SNFDSGDQ VHSG SGD QDL@HMHMF AKNBJ VDQD HLOQDFM@SDC ENQ BNMR
B@RDR O@QSHBTK@QKX TMRS@AKD x@S OMCR RTBG @QRK@QFD L@LL@
VDQD DLADCCDC HM @M @QSHOBH@K L@SQHW NE RXMSGDSHB QDRHM N(
ODQL@MDMSKX OQDRDQUDC HM SGDHQ NQHFHM@K ONRHSHNM *DHKDQ
NE SGHR O@ODQ
3GD DMSHQD 4MSDQL@RREDKC BNKKDBSHNM HR JDOS TMCDQ BKHL@SD I
BNMRS@MS QNNL SDLODQ@STQD NE @QNTMC «+"HMRDUDQ@K RSNQDQN
OT@SDQM@QX /@K@DNMSNKNFX @OHN TR ¢ MOGRDENKKK VRG MABMER Y@MT@

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;
m 3XOD BNKKDBSHNM RSNQDQNNL HMBKTCHMF SQ@MRONQS ANWDR VH
DWO@MCDC ONKXOQNOXKDMD $$/ ANUHCR BDQUHCR DPTHCR EDK
m , HBONL@LL@K K@ANQ@SNQX SDLONQ@QHKXBNMS@HMHMFE x@S CQC

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-
BOQD@RHMFKX EQNLSGDHMSDQUDMSHNM NEKNNSDQR #TQHMF SGD R
covered with square straw bales and sheets. However, the instability and rapid deterioration of these inef-
EDBSHUD OQNSDBSHUD RSQTBSTQDR B@KKDC ENQ ADSSDQ RNKTSHNMR
RO@MCA@F A@QQQHDQR @MC RDCHLDMS OKKDC AHF A@FR VDQD HMRDQS|

%HF RRDLAK@FDR SG@S G@C MNS XD SDPADG®IMXDBMNA K R AQ RNOKEWIDE N
OQNSDBSDC @F@QHMRS EQNRS TMSHK SGD MDWS ODKC RD@RNM AX RSTQ
RTMJHMSN SGDL@HM OK@MTL RDD RDBSHNM VDQD BNUDQDC VHSG \
RDUDQ@K SNMMDR *@GKJD %HF
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4. Geological history and site origin

3GD NQHFHM @MC GHRSNQX NE SGD@QENRRISK RRHSD QVE ROSBHHOBR RBEBERR
between palaeoclimatological, palaeobiological and geomorphological as well as sedimentological, geo-

chemical and neotectonic processes. Its reconstruction is based on systematically conducted geological
OQNOKDR $KKDMADQF @MC *@GKJD 1 # *@GKJID A *@GKIJDDS-@|
CNBTLDMS@SHNM NE SGDRO@SH@K CHRSQHATSHNM NE OMCMId* @ GKJD
QWVU|++NdiEl SGHR O@ODQ

4.1. Pleistocene succession

3GD /KDHRSNBDMD OQNOKD NE4MSDQL@RREDKC NUDQKHDR ,HCCKD 3QH¢
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-
SHNMR G@UD ADDM TRDC ENQ SGDHMCHUHCT@K KHSGNKNFHB@K TMHSR
FNTR SNSGD OQDRDMS@SHNMHM *@GKJD DS.@K

8"& SNTMFDQ "N@QRD &Q@UDKR

% [ # %KNNCOK@HM CDONRHSR VHSG QDL@HMR NE ENRRHK RNHK H NI
LFS Lower Fluviatile Sands

", % "N@QQRDBK@RSHBLTCxNV E@M

2" 2@OMCXB@QANM@SD AQDBBH@ VHSG K@QFD RHYDC ANTKCDQR
TRA Travertine

BSL Basal sandy loam

4%2 K 400DQ WKTUH@SHKD 2@MCR KNVDQ O@QS

2! 2HKS A@MC O@QS NEO@K@DNRNHK HH

4%2 T 400DQ WKTUH@SHKD 2@MCR TOODQO@QS

CS Cover sediments

3GD /KDHRSNBDMD RDPTDMBD NE 4MS D.Q3 GHBRIEDKENRHAB Q NE \QHSID Q HVi D 8
QNMH@M $KKDMADQF @MC *@GKJD NQem KDRR KHIDKXem ,DM@OH@M
TOODQLNRS RD B %X NWHBMN3MSKADHMR/ N Q JIID EY'MBIDVHE GENNHWDC R@MC @MC NBI
@LNTMSRNERSQ@SHFQ@OGHB@KKX XNTMFDQ ENRR HKOUDDIFO@ R I AR DO 5
LSGHBJ ENRRHK EQDD %/# NER@MCXB®®® BNRRHR SH MBQ& & HNJILD QHC@AC
The main part of the sandy river deposits in the area of the site and beyond consist of LFS, a 2.5+8.thick
RDQHDR NE LTKSH BNKNTQDC OMD SN LDCHTL FQ@HMDC R@MCR $KKDN
A EE *@GKJDDS-@K %NRRHKR QDBNUDQDC EQNL RDUDQ@K R
DWSQDLDKX VDKK OQDRDQUDC RDD RDBSHNM
(M SGDRNTSGDQM @MC RNTSG D@RSDQM @QD@R NE SGD RHSD @ m L
@MC *@GKJD %HF /K *@GKJD DS-@K EE (S BNMRHR
OQNCTBSR NE SGD S QH@RRHB KHLDRSNMD RKNOD .M SGD VDRSDQM CN\
m BO RNKHCKX B@KBHODC @MC G@UD ADD @ @DIQDIMDEZ"'AX @QSR NE B
SGHBJ 31 *@GKJD DS @K E %HF EQNL VGHBG 4 /AC@SDR VD
RDD RDBSHNM NE SGHR O@ODQ
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The most characteristic structure of the Untermassfeld fossil deposit is an up to Bri0deep erosion channel
SG@S RTQQNTMCR SGD ", % @MC DWSDMCR CDDODQ HMSN SGD +%2 HM @ 2
# *@GKJID A EE %HF *@GKJD DS @K E .BB@RHNM®@ KK
CDDODRSO@QS QD@BGDRHMSNSGD8"& 3GDBN@QRD FQ@HMDC FQ@UL
SGDX QDRHRS xTUH@SHKD DWB@QU@SHNMLNQD SG@MR@MCR @MC BK@ X
NE SGD QDBNUDQDC UDQSDAQ@SD QDL@HMR VHSG SGD K@QQFDRS @LNTN
'DQD SGDUDQSDAQ@SD QDL@HMR VDQD DLADCCDCHM CHEEDQDMS QDVN
(M RDUDQ@K OK@BDR SGD TOODQLNRS CDBHLDSQDR NE SGD 8"& VDQD HI
HMSQNCTBDC MDBQNL@RR *@GKJD DS @K %HF #HQDBSKX VDRS |
MDRRDR NE TO SN L (M@CCHSHNM SNSGDCHRBG@QFD NERDCHLDMS O
BNMS@HMDC UDQSDAQ@SD QDL@HMR NE SGD 4MSDQL@RREDKCE@TM®@ S
NE SGDBG@MMDK *@GKJD DS.@K %HF @
SGDL@INQHSX NE SGD UDQSDAQ@SD OMCR VDQD QDBNUDQDC EQNL SGD
R@QMCRHM@ LNRSKXXx@S GNQHYNMS@KRSQ@SHOB@SHNMSG@S ENQLDC
*@GKJIJD DS @K E %HF A RDD RDBSHNM NE SGHR O@ODC
6HSGHM SGD BG@MMDK SGD 4%2 K NUDQK@X ANSG 8"& @MC %/# HMBKT
U@QHNTR BNLONMDMSR NE SGD ", % @MC HSR HLLDCH@SD RTQQNTMCHMF
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-
DMBD NEBKD@QEQ@BSTQD DCFDR @MC SGDRO@SH@K NUDQK@OOHMEF N
-TLDQNTRUDQSDAQ@SD QDL@HMR VDQD ENTMC ANSG @ANUD @MC ADKNYV
RNHK HH VGHBG ENQLDC HM SGD TOODQLNRS L NESGD 4%2 K HMCHB
@ESDQ SGDBG@MMDK V@R OKKDC *@GKJD DS*@K %HFR C
3GD TOODQ ANQCDQ NE SGDO@K@DNRNHK HH HR SGD 2! @ RHKSX K@ XD
HMSN @ KNVDQ K @MC @M TOODQ T O@QS $KKDMADQF @MC *@GKJD
%HFR @CHBIBNSN HSR FQ@HM RHYD RODBSQTL SGD 2! @BSDC @R
3GD MNM ENRRHKHEDQNTR 4%2 T NUDQKHD SGD 4%2 K @MC 2! TMBNLEN
HMxTDMBDC AX RNKHXxTHC DWO@MRHNM @MC BNLOQDRRHNM LNUDLDMSR

LDMSR $KKDMADQF @MC *@GKJD EE OKR m *@GKJD DS @K
layers of CS formed by hillside loam and intercalated layers of limestone clasts, and a recent soil complete
SGD OQNOKD $KKDMADQF @MC *@GKJD %HFR

4.2. Four-phase model of site evolution

4ARHMF JMNVKDCFD F@QHMDC EQNL SGD /KDHRSNBDMD OQNOKD NE 4MSDQL
HM HSR K@XDQR @ CDS@HKDC LNCDK NE SGD CDUDKNOLDMS NE SGD RH:
phases can be distinguished:

( '/ QNBDRRDR OQHNQ SN SGDCNVMRKHCD NESGDLTCxNVE®@M Fig.2, +
#TQHMF @M $@QKX /KDHRSNBDMD BNKC ODQHNC LNRS OQNA@AKX SGD $A
BTLTK@SDC HM SGD RSHKK x@S BDMSQ@K 6DQQ@ U@KKDX BNMRHRSHMF
/IDQLN "@QANMHEDQNTR QHCFD NE SGD 3SGTQHMFH@M %NQDRS @MC SGD °
@MC *@GKJD %HF IQNENTMC HMSDQFK @ BH @ K @D RSSIHOMB-SVIA-KNDEQBGS
of pebbles as well as by an incipient kaolinisation of feldspars, excludes the possibility of any originad, ,i.
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HRNBGQNMNTR UDQSDAQ@SD QDL@HMR A D H MFEDQUIR@IVCS A & GRRIBVMTAVKC BIR@ K
which have not yet yielded any fossil remains so faPedogenetic processes in their uppermost section indicate
a phase lasting several hundred to a few thousand years of interrupted sedimentation with no erosion pro-
BDRRDR (M SGD @QD@ NE SGD RHSD @R VDKK @R HM SGD MNQSGDQM UHB
%HF SCOPWH QK@ HERAR FXMBD NER@MCX GHFG xNNSRIDEHLDMSR T (
#TD SN NOONRHMF MDNSDBSNMHB LNUDLDMSR $KKDMADQF @MC *@ GKJD
OK@BD HM SGD @QD@ NE SGD OQDRDMS RHSD RN SG@S SGD /KDHRSNBD|
OG@RDR ((@MC ((( ADB@LD O@QSX HMBKHMDC ATS RSHKK QDL@HMDC K

(( #NVMRKHCD NE SGDLTCxNVE@M @MC NMRDS NE MDBQNL@RR @BBTLT
3GD QDOD@SDC @BBTLTK@SHNM NE HMCHUHCT@K RSQ@S@ NE R@MCX (
pending on the source material, are grouped together as the LFS. This accumulation indicates seasonally
HMBQD@RDC OQDBHOHS@SHNM *@GKJD D RDD RDBSHNM
ingly periodic moisture penetration of the surrounding landscape surface. The loamy weathered limestone
detritus of the adjacent valley slope, as well as the FPD in the river valley itself, were ideal slides for the
LTCxNV SG@S ENQLDC SGD ", % VGHBG HM STQM B@TRDC SGD ENRRHK @|
ANSG SGD +%2 @MC SGD RTARDPTDMSKX CDONR®MICQMDVED QD MBGK S D QL
RHFMHOB@MS CDBQD@RD HM SGD SGHBJMDRR NE ANSG NE SGD @ENQDLLE
SGD ", % RGNVRSG@S SGDK@SSDQV@R @KQD@CXLNUHMFCNVMEQNL SG
SGD CDONRHSHNM NE SGD +%2 VGDQD HS DRS@AKHRGDC HSRQ@EEDBS NI
L@HMDC SGDQD CTQHMF SGD CDONRHSHNM NE SGD 4%2 K ESDQ SGD EQ@
began to consolidate due to the effect of carbonate-saturated surface and spring waters.
3GD +%2 NQHFHM@SDC @R xNNCOK@HM CDONRHSR NE @ Q@OHC @MC K¢

m L R $KKDMADQF @MC *@GKJD EE 3GD ", % HMSDQB@K@SDC

LDMS@SHNM OQNBDRR NE SGD @EEDBSDC QHUDQ @QD@ .M SGD KDD RHC
CDUDKNODCHM SGD xNVHMFV@SDQ VGHBG KDC SNSGD CDONRHSHNM NE
@MHL@K @MC OK@MS MDBQNL@RR 2DUDQ@K RSQ@S@ NE SGD +%2 VGH
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,
SGDHQ LHBQNRSQ@SHFQ@OGHB@K BNQQDK@SHNM HR CHEOBTKS SN @R
deposition cannot yet be stated with any certaintyThat said, at least two fossiliferous accumulations, sep-
@Q@SDCAX @BNMSHMTNTR RHKS CDONRHS VHSG @ L@WHLTL SGHBJMDR
B@M AD CDSDBSDC VHSGHM SGDL (SHRUDQXKHJDKX GNVDUDQ SG@S LV
SNFDSGDQ NMD @ESDQ @MNSGDQ KDC SN SGD ENRRHK QDBNQC NE SGD +

((( (MBHRHMF NE SGDBG@MMDK @MC QDOKK AX ENRRHKHEDQNTR RDCHL
%NKKNVHMF SGD CDONRHSHNM NE SGD +%2 @ O@QSHBTK@QKX RSQNMF
SDNQNKNFHB@K BNMRSDKK@SHNM HM SGD B@SBGLDMS @QD@ NE SGD Q
DQNRHNMBG@MMDK TO SN LCDDOHMSGDHLLDCH@SD UHBHMHSX NE S
@MC HM RNLD RDBSHNMR SGD TMCDQKXHMF %/# @MC SGD TOODQLNRS CI
SGDB@QANMHB BNMRNKHC@SHNM NEK@SDQ@K @QD@R NE SGD ",% QDR
E@QM V@R SGDQDENQD NMKX L@QFHM@KKX TMCDQBTS RN SG@S HMCHU
components, SCB, large boulders and TRA, collapsed into the adjacent channel.

(LLDCH@SDKX ENKKNVHMF HSR HMBHRHMF SGD OKKHMF NE SGD BG@MMD
NE QDVNQJDC 8"& @MC QDCDONRHSDC %/# @BBTLTK@SDC @R !2+ ENKKNYV
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"% @QF@HM @R @HNHD @KBEXID/@MSDCYNMD NE QDCTBDC SQ@MRONQSDMDQF
RDCHLDMSR CDONRHSDC SGDQDBNMS@HMDC SGDL@HML@RRNEUDQSDA
and Kahlke 1997, 57; R-D. Kahlke 2001b, 443f.; 2001d, 966ff.; (Q N F Q W V | + + of this paper, frontispiece of this
UNKTLD 2HFMHOB@MS @LNTMSR NE MDBQNL@RRG@C @KQD@CX ADDM CD
HMSGD!2+ *@GKJIJDDS*@Kig.3 NEEHFHRR O@@DQ 3GDBG@MMDKK@FBNMS@
HM DWSQDLDKX GHFG BNMBDMSQ@SHNMR VGHBG HM R NILD( @\Q@\RVM T+-A D
and +++ 3GDHQ K@QFD @MCRL@KK RB@KD RO@SH@K CHRSQHATSHNM HR
3GD MDBQNL@RR CDONRHSDC HLLDCH@SDKX @ESDQ SGD xNNC-OD@J BN
casses, more or less disarticulated micromammal skeletal units, single and often gnawed bones, excrement,
HMUDQSDAQ@SD QDL@HMR @MC UDFDS@SHNM@K QDRHCTDR VGHBG S
RHSD *@GKJD D %HF %HF @MC @KRN EQNL HSR HLLDCH®@ S
DWBDOSHNM@KKX ONVDQETK @MC CDRSQTBSHUD xNNCHMF NE SGD QHU
NE SGD ENRRHKHEDQNTR BG@MMDK DWSDMCDC NUDQ K@QFD @QD@R T(
the sedimentological characteristics and the distribution of the vertebrate material deposited, this event

V@R LNQD KHIDKX SN G@UD NBBTQQDC NUDQ @ EDV GNTQR NQ C@XR SG ¢
erosion channel, with upwardly decreasing amounts of incorporated large vertebrate remains, ended with
SGDCDONRHSHNMNE @ RHKSXK@XDQ SGD 2! O@K@DNRNHK HH VHSGI
RDCHLDMS@SHNMB@KLHMF VHSG MN QDMDVDC xNNCHMF

(5 %TQSGDQ xNNCHMF RNKHxTBSHNM @MC CDONRHSHNM NEBNUDQ RDC
ESDQ SGD OKKHMF NE SGD OQNLHMDMS DQNRHNM BG@MMDK VHSG 4%2 K
HMF DUDMSR BNMSHMTDC HM SGD LHCCKD 6DQQ@ U@KKDX @MC @ MDV R
CDONRHSDC RSGD @BBTLTK@SHMFDEEDBS NE SGD ", % VGHBG NMKX RK
was ultimately completely covered by sediment, came to a standstill, no further vertebrate remains were
accumulated in the area of the site.

BNLOKDSD CHRRNKTSHNM NE SGD OQHL@QX SDWSTQD NE SGD 4%2 T HM
processes above the SB which acted as an aquifugéhe sediment movements were facilitated by the neotec-
SNMHB 26 CHO NE SGD @ANUD LDMSHNMDC K@ X880 R@GERIDHDL D @& D 2! @
KH@RGHDKC ENQ SGD ENRRHK BNMSDMS NE SGD TMCDQKXHMF ENRRHKHE
SGDQDHM VDQD OQNSDBSDC EQNL RNKHXxTHC@K LNUDLDMSR @MC SGTR E(
3GD "2 VHSG QDBDMS SNO RNHK QDxDBS QMU @ KKIDU®@ ER D QCBNGED NFID B
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

<
<

Fig.2 4MSDQL@RREDKC CDUDKNOLDMS OG@RDR ADENQD CTQHMF @MC @ESDQ RHSD ENQL@ ¢
*  HCCKD SQH@RRHB KHLDRSNMD m 8NTMFDQ "N@QRD &Q@UDKR m %KNNCOK@HM CDONRF

2@MCR m «400DQ WKTUH@SHKD 2@MCR KNVDQ @MC TOODQ O@QSR m -DBQNL@RR

I 2HST@SHNM OQHNQ SN SGD CNVMRKHCD NE SGD LTCxNVE@M $@RSDQM RKNOD NE SGD 6DQQ@ U
SNTMFDQ "N@QRD &Q@UDKR 8"& @MC xNNCOK@HM CDONRHSR %/# ADFHMMHMF NE RDCHLDMS@

I 2HST@SHNM HLLDCH@SDKX @ESDQ SGD CNVMRKHCD NE SGD LTCxNV E@M "G@MFD NE SGD xNV Q
%KTUH@SHKD 2@MCR +%2 CTQHMF @ xNNC

N 2HST@SHNM @QESDQ HMBHRHMF NE @M DQNRHNM BG@MMDK @MC HSR QDOKKHMF AX ENRRHKHEDQNT
CDONRHSR %/# HM SGD CDDODRS O@QS NE SGDBG@MMDK TMCDQBTSSHMF NE SGD DCFDR NE SGD B
%KTUH@SHKD2@MCR +%2 @R VDKK @R QDOKKHMFNE SGDBG@MMDK VHSG ENRRHK AD@QHMF QDVNQ

IV 2HST@SHNM @ESDQ OKKHMF NE SGD DQNRHNM BG@MMDK @MC BNUDQHMF NE SGDE@MR U@KKDX R
LTCxNVE@M ", % B@TRDR ENRRHK EQDD CDONRHSHNM NE SGXTOODQ O@QS NE SGD 400DQ %KTU
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Fig.3 4MSDQL@RREDKC QDRD@QBG DWB@QU@SHNM AKNBJ (06 Foldo@ H+ + + e mB-®MLSiiQHC RP
OQDO@Q@SHNM NE QDVNQJDC 8NTMFDQ "N@QRD &Q@UDKR 8"& LHWDC VHSG 400DQ %KTUH C
concentration 2.05-1.94m below site O-level, with deformed skull of a female Eucladoceros giulii @ G K b eftmetatarsal of Eucla-

doceros giuli*@ GKJD CDONRHSDC m BL ADKNVY SGD ANMD BNMBDMSQ@SHNM HM QDVNQJDC 8"& «
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Fig.4 Bison menneri2GDQ 4MSD Q la@RIREGISCLDB @B @ QO @K (((m(5 (06 ,DH HM @M TMCD
OQDRDQU@SHNM RS@SD @MISHREENID KS@B® Q@ ® K ([ MRS (10 6 ,DH HM @M TMCDEN
QNNSDSBGHMFR NM SGD ANMD RTQE@BD F D M Def@ K AVESILDBHNR@GI®®@ KB(K (\WR(B @8 SDQHNQ (DHD
ITUDMHKD MDNSDBSNMHB@KKX CDENQLDC @MC RG@&5SDQDCIO@MSDQHNQ K@SDQ@K UHDVR

the interaction of several factors and processes. Warm climatic conditions with seasonally high precipitation
DM@AKDC SGD CDUDKNOLDMS NE @ CHUDQRD K@QMCRB@OD RDD RDBSHN
UOQHDCE@TM@ RDD RDBSHNMR @MC ,@RRHUD OQDBHOHS@SHN!
SGD LHCCKD 6DQQ@ U@KKDX QDOD@SDCKX KDC SN XNNCHMF DUDMSR RI
MTLDQNTR UDQSDAQ@SD RODBHDR LTCxNVE@MSG@S RKHC HMSN SGD |
for necromass transported by the rivern its immediate leeward side, vertebrate remains in various decom-
ONRHSHNM RS@SDR RDD RDBSHNM VDQD CDONRHSDC @MC Q@OHCKX £
BNLO@Q@AKD SN SGHRBNMOFTQ@SHNMNE FDNKNFHB@K DUDMSR BNTKC
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
O@SSDQMR NESGDATQHDC UDQSDAQ@SD QDL@HMR EQNL RNKHXxTHC @K ¢
stratum water from the Triassic limestones of the valley slope also contributed to the very good condition of

SGD OMCR Fig.4a=b HMBKTCHMF L@MHENKC SQ@BDR NEFGYHIERD OQGRDQUND(
@BHCHB M@STQD NESGD 8"'"&« SG@S VDQDBTSHM SGD CDDODRS O@QS NE
DKDLDMSR DLADCCDC HM SGD QDVNQJDC YNMD G@C TMCDQFNMD BGDLHI
@MC CDENQLDC AX SGD KN@C NE S GgBNskll §f HMIgdecBrasHiuld M 8BOD MFCHM F
on the orientation of the skeletal elements, deformation and/or fragmentation also occurred in the tecton-
HB@KKX RSQDRRDC RDBSHNMR NE SGD xTUH@SHKD R@MCR Fig. 4e—f
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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

(M NQCDQ SN DWSQ@BS ONRRHAKD ONKKDM RODBSQ@ , *2SDAHBG 6DH
RDCHLDMSR RDD RDBSHNM V@R R@LOKDC @KNMF VHSG SGD +%2 @ |
An attempt was also made to extract pollen from the coprolites ofPachycrocuta brevirostris, which were
OQDRDQUDCHM @ATMC@MS @LNTMSR @S SGD RHSD RDD RDBSHNM
@LNTMSR NE ONKKDM VDQD ENTMC EQNL SGD ENKKNVHMF S@QW@ RS@STF

Class: Coniferopsida
Order: Coniferales
Pinus sp.

Class:, @ FM NKHNORHC @
Order: Fagales
Betula sp.
Corylus sp.
Quercus sp.

Order: Poales
Poaceae indet.

Order: Asterales
Artemisia sp.

IGXSNKHSGR VDQD ENTMC HM SGD +%2 @R VDKK @R HM SGD 4%2 K CDS(
although a corresponding study was initiated, it wasn’t completed.

-NOQDBHRDKX CDSDQLHM@AKD L@BQN ANS@MHB@K QDL@HMR G@UD AD
the site. The only evidence for such remains are the impressions of plants that are occasionally visible inside

@MC NMSGD RTQE@BD NERNLDBNOQNKHSDR (MNMDB@RD SGDEQ@FLDI
OK m

Within the fossil-bearing LFS, occasional streaks or lentil-like accumulations of xylitic particles were de-
SDBSDC 6HSG@ L@WHLTL SGHBJMDRR NE LL SGDRD HMBKIZ@B RB R BNUI
likely the macro remains of plants, such as leaves, needles, bark and twigs that got washed up together and

VDQD SGDM QDK@ SHUDKX PTHBJKX BNUDQDC AX RDCHLDMS NUDQ SGD BN
ENQL@SHNM RDD RDBSHNM (M SGD 4%2 K LL RHYDC WXKHSD O@ Q*
both within the bone concentrations as well as in their immediate vicinityAgain, these were probably the
QDL@HMR NEENQLDQ xNNCOK@HM UDFDS@SHNMBNMS@HMDC HM SGD ML
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%HM@KKX SGDLDBG@MHB@K RDO@Q@SHNM @MC RBQDDMHMF NE @ SQ@

*@GKJD DS.@K E %HFR RDD RDBSHNM NE SGHR 0@O
NE SGD +%2 0 @KRN OQNCTBDC @ARNKTSDKX MN DWU#HEDMBR K E2DNR R
SDLADQ

5.2. Fauna

According to current knowledge, the range of the fossil faunal remains from Untermassfeld comprises the
ENKKNVHMF S@QW@ RS@STR @R NE #DBDLADQ

Class: Gastropoda
.QCDQ ,DRNF@RSQNONC@
Valvata cristata. %, AKKDQ
Bithynia leachi 2GDOO @ QC
Belgrandia germanica "KDRRH M
? Pomatias sp.
Aciculapolita '@ QSL@ MM

Order: Basommatophora
Lymnaea peregra . %, AKKDQ
Lymnaea truncatula . %, AKKKDQ
Planorbis planorbis +HMM @ D TR
Anisus leucostoma ,HKKDS
Bathyomphalus contortus +HMM @ D TR
Carychium minimum. %, AKKDQ

Order: Stylommatophora

Succinea oblonga Draparnaud, 1801

Catinellaarenaria 'NTBG@QC "G@MSDQD@TW

Cochlicopa lubricella /NQ QN

Granaria cf.frumentum #Q@ O @ QM@ TC

Pupilla muscorum +HMM@DTR

Vallonia pulchella . %, AKKDQ

Vallonia costata . %, AKKDQ

Clausilia dubia Draparnaud, 1805

Clausiliidae indet.

Cecilioides acicula . %, AKKDQ

Discus ruderatus %°QTRR @ B

Nesovitrea hammonis 2S Q¥ L
INMHSHC@D HMCDS

Limacidae indet.

Euconulus fulvus . %, AKKDQ

Bradybaena cf. fruticum . %, AKKDQ

Helicella sp. indet.
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Helicopsis sp. indet.

Trichia hispida +HMM @D TR

Trichia sp. indet.

Helicigona lapicida +HMM @D TR

Cepaea cf.nemoralis +HMM @D TR
'DKHBHC@D HMCDS
'‘DKHBHC@D HMCDS
'‘DKHBHC@D HMCDS

Class:Insecta
Order: Coleoptera
#DQLDRSHC@D HMCDS EDDCHMF SQ@BDR

Class: Osteichthyes
Order: Salmoniformes
Salmo cf.salar Linnaeus, 1758 xokx

Order: Cypriniformes
Gobio sp. Hokk

Class: Amphibia
Order: Urodela
Lissotriton vulgaris +tHMM @D TR
Triturus cf.cristatus +@ TQDMSH

Order: Anura
Rana temporaria Linnaeus, 1758 rkk
Rana arvalis- HKRRNM
Rana dalmatina% HSYHMFDQ HM INM@ O @ QSD
Pelophylax ridibundus /@ KK @ R esculedtbsK+ HMM @ D TR
Bufobufo +HMM@DTR
Bufotes viridis Laurenti, 1768 **
Hyla arborea +HMM @D TR

Class: Reptilia
Order: Squamata

Anguis fragilis Linnaeus, 1758 rxk
aff. Ophisops elegans,°*M°SQH°R

Lacerta sp. i
Eryx sp. ork
Elaphe sp. ok
cf. Coronella sp. rokk
Natrix sp. ok
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Class: Aves
Order: Anseriformes
CygnusRO OBE&LDKHM
Anser RO gliagser) " MNRR X
Anatidae gen. et sp. indet. roxk

Order: Galliformes
Lyrurus sp. e
Phasianidae gen. et sp. indet. rork
Francolinus Lambrechtia capekir @ LAQDBGS

Order: Accipitriformes
HaliaeetusR O  [@elifes) "M NR R X
Accipiter nisus +tHMM@DTR

Order: Passeriformes

Corvus sp.
Turdus RO @iBmlelos ' QDG L
Garrulus sp. [aff.glandarius +HMM@DTR <

Passeriformes indet.

Class:, @ LL@ KH @
Order: Artiodactyla

Bison Poephagus menneri Sher, 1997 *ookx
Bison sp. rork
Capreolus cusanoides Kahlke, 2001
Cervalces carnutorum + @ TFDK
Eucladoceros giulii Kahlke, 1997
Pseudodama vallonnetensisCD + TLKDX *@GKJD ,NHFMD DS ,NTKK?®
Hippopotamus antiquus Desmarest, 1822 *x
Sus strozzi% NQR XSG ,@INQ

Order: Perissodactyla
Stephanorhinus hundsheimensis 3N T K @
Equus Sussemionusuesti , TRHK
Equus sp. ok

Order: Proboscidea
Mammuthus meridionalis -DRSH M H BIB Kneridionalis xok

Order: Carnivora
Panthera onca gombaszoegensis* QD SY NH
Acinonyx pardinensis pleistocaenicus9C @ MR J X
Puma pardoides brevipes, Hemmer and Kahlke in this volume i
Lynx valdarnensis spelaeoides, Hemmer and Kahlke in this volume hkk
Megantereon adroveri/NMR N X §
Homotherium latidens ultimum 3DHKG@QC CD "G@QCHM
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Pachycrocuta brevirostris aDQU @ HR

Meles meles atavus Kormos, 1914 *x
Ursus ex grU. dolinensis Garcia et Arsuaga, 2001 *
Xenocyon lycaonoides* QDS Y NH

Canis mosbachensis Soergel, 1925

Order: Rodentia
Sciurus whitei Hinton, 1914 *x
Spermophilus kahlkei Y @TK HM SGHR UNKTLD
Glis sackdillingensis 'DKKD Q
#ASTOR |IBER Linnaeus, 1758
Trogontherium Trogontherium cuvieri Fischer, 1809 *
Sicista sp. rokk
Cricetus runtonensis-DV SNM
Myodes hintonianus *QDSY NH
Pliomys episcopalis ,°GD K X
Mimomys savini Hinton, 1910
Mimomys pusillus ,°GDK X
Microtus Allophaiomysthenii , @ KDY DS 1@ADCDQ
Apodemus sylvaticus +tHMM @D TR
Hystrix refossa Gervais, 1852 *x

Order: Lagomorpha
Hypolagus brachygnathus Kormos, 1930 rokk
Lepus sp. *

Order: Primates
Macaca sylvanus +HMM @ D TR

Order: Erinaceomorpha
Erinaceus cf. europaeus Linnaeus, 1758

Order: Soricomorpha
Talpa cf.europaea Linnaeus, 1758

Talpa minor Freudenberg, 1914 *x
Desmana thermalis Kormos, 1930 Fokk
Sorex Sorexminutus Linnaeus, 1766 ok
Sorex Sorexruntonensis Hinton, 1910 *
Sorex Drepanosorexmargaritodon Kormos, 1930 *x

"EREMENDIA |/9383 DNEX

CCHSHNMR @MCBG@MFDR BNLO@QDC SNSGDE@TM@K KHRS AX*@GKJD
* Changed nomenclature.
"G@MFDC S@QWNMNLHB BK@QRRHOB@SHNM
-DVKX CHRBNUDQDC HM SGD 4MSDQL@RREDKCE@TM®@
-DVCDRBQHADC RODBHDR RTARODBHDR
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5.2.1. Gastropods

&@RSQNONC QDL@HMR VDQD QDBNUDQDC EQNL ANSG SGD +NVDQ +%2 @
RDBSHNM @KSGNTFG ENQ ANSG OMC® @MIKHKM G @ D QDA OR) 8 @ NN M
so the fossils were not relocated from older stratigraphic units. Occasional new remains recovered from the

4%2 K NESGDBG@MMDK HMOKK CDSDQLHM@SHNM 1 ,DXQHBJ 6DHL@Q
MN BG@MFDR SN SGD KHRS NE S@OW@ OTAKHRGDC AX *QNKNOO $
represent a rather broad, but by no means complete gastropod spectrum of the former localitfhe most
BNLLNMKX ENTMC RODBHDR VDQD SGD RL@KK @LADQ RM@ HK Succinea oblonga
cilioides acicula

5.2.2. Insects

The high oxygen content of the fossiliferous sediments of Untermassfeld hindered the preservation of insect
QDL@HMR 'NVDUDQ EDDCHMF SQ@BDR NEU@QHNTR BNMOFTQ@SHNMR |
ENTMCNMRDUDQ@K NRSDNKNFHB@K RODBHLDMR *DHKDQ DS @K REL
HMRDBSR G@UD ADDM HCDMSHODC

5.2.3. Fishes

#DROHSD DWSDMRHUD R@LOKHMF NE SGD ENRRHK AD@QHMF R@MCR NUL
ORG QDL@HMR VDQD QDBNUDQDC NMKX UDQX HMEQDPTDMSKX !@RDC NN
U@SHNMR SGD ORGE@TM@ G@R ADDM QDUHRDC AX , «!%GLD @ R
BNMBKTRHUDKX UDQHODC $UHCDMBD ENQ SGDs@M @@INAND R [SRKIAVASKHH
by the remains of several individuals with body lengths of around 1 m, and, although rare, remains of the

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

RO LDMSHNMDC AX & !%GLD A BNTKC MNS ADBNMOQLDC

5.2.4. Amphibians

RDWODBSDC SGD @LOGHAH@M @MC QDOSHKD OMCR QDBNUDQDC L@H
SHUDKX Q@QD 'NVDUDQ SGD OGTURDMEEXMEIFMKREAPG RDRBMBR CHUDQ
, *!Y%GLD A (M@CCHSHNM S NisarmoRuudNS @ MOWSNQSGDQM BIQDRSDC |
turus cf. cristatus @SNS@K NE RDUDM EQNF RODBHDR VDQD CDRaeBsSip& M@ LDK
rariaz. LN N Q Rap&ldfvalis @ FH RBn&d@nE&tina F Q D D MebBhiax ridibundus vel esculen-

tus BNLLNM BMMod@o $TQNOD@M FRubDEWiIEIN@ @MC SGD $TQNOBY@M SQDD
arborea

5.2.5. Reptiles
1DBDMS QDRD@QBG G@R RHFMHOB@MSKX @CU@MBDC NTQ JMNVKDCFD
, *!1%GLD A @MC @R @ QDRTKS BNQQDBSHNMR SN OQDUHNTR CDSDQ
NE KHY@QCR M@LDKX SGD RKNV VNQL A@uigi@hisops RIdg@hs D @ XITCAK H @@ &
DQ RHYDC KHR@QC@RMAKK @R ENTQ RM@JD ROM®HD@® QHY B R I@RER JADMEaphl (
@MNSGDQ RL@KK RIYDEIBRETAQ@WNDD BFE) @ RR®M @IDUMatikNV ADDM HCD M
3GD OTQONQSDC NBBTQQDMBD NE ONMC STQSKDR $LXCHMH FDM DS RO
@ LHRHCDMSHOB@SHNM 2DUDQ@K ANQQNVDC 4MSDQL@RREDKC OMCR S
G@UD RHMBD ADDM QDBNUDQDC @MC QDSTQMDC SN 6DHIR®DQ @G\WMXOQDRC
FDBJN Eublepifs AX 3@S@QHMNU CDS@HKR HM *@GKJD D BNTKC M|
this material.
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5.2.6. Birds
R DWODBSDC ENQ @ xTUH @& HRIDNRHSDG B @ERQQ QLENHRNRRIKR ENTMC @S 4\
,@MDFNKC SOMBHMSRHATSDC @LNMF SGQDD RODBHDR NE V@SD(
RODBHDR NEF@LDENVK &@KKHENQLDR SVNRODBHDR NEAHQCR NE OQ!
AHQCR /@RRDQHENQLDR
(M@CCHSHNM SN @ RODBHRR NEQ/ RCGDRHEMR K B @ 8 DCRgAusD NE SGD LTSI
# «OLOR @MC ONRRHAKX @ CTBJ SGD RHYD NE SGD BNL3WNWE '$BRIHK Rnas
LyrurusRO BNQQDRONMC LNQOGNLDSQHB@KKX SN SGDDWS@MS AK@BJ FC
RDO@Q@SD BWNERKIKFER®IS @ Q X 0@ @R 8 @HM SCIMREHRYD Q@MFD NE SGD FQD
perdx 4MENQSTM@SDKX MN ETQSGDQ FMEe&imNIakkesla@cRiRHEMMS BN 3G D
AX)"MNRRX (M@CCHSHNM SN @ O Qaliaeetds RROK XigRifeN QB E£R P @D DOBH RK
covery of the Eurasian sparrowhawk Accipiter nisus+t HMM @ D TR @MNSGDQ AHQC NE OQD
SNSGD KHRS NE4MSDQL@RREDKCE@TM@ 3GDL@INQHSX NE SGD AHQC O
Q@SGDQ K@QFD RODBHDR NEOBQWRVN ®RBROHNK TOmveR DS FRHGHEIRG
jay Garrulus RO  @eBdarius @MC SGD QDL@HMR NE NMD NQ SVN @R XDS HMCDSLE
RHLHK@Q HM RHYD SN SGD $TQ@RH@M AK@BJB@ O Sylviaatricapila VDQD @KF

,@LL@KR
QSHNC@@BBQHRVFKX QDOQDRDMSDC HM SGD 4MSDQL@RREDKCE@TM@ A
hippopotamids, and an occasional suid. Since the initial study of the Untermassfeld b o vid s by Sher

SGD BNQQDRONMCHMF L@SDQH@K G@R LNQD SG@M CNTAKDC SN V|
bison remains belong to a single morphologically homogeneous species with a mostly clearly recognisable
sexual dimorphism in the postcranial skeleton. This long-legged, very large-bodied animal with its high
GTLO ONRRDRRDC @ QDK@SHUDKX RL@KK RJTKK @R VDKK @R FQ@BDET
2020, Figs. 4,5;Fig.5 NE SGHR O@ODQ
6GHKD 2GDQ K B BK@RRHODC SGD BNLLNM 4MSDQL@RREDKC AHRNM @F
Bison 'TIJGRH@MHCYD G@R BNMBKTCDC SG@S SGD 4MSDQL@RREDKC
" ePoephagus menneri AM® RDC NM SGD BNMOFTQ@SHNM NE SGD LD@MVGHKD LI
bones. According to current knowledge, this represents the oldest and most western fossil evidence for
X@JR "NMRDPTDMSKX !TIJIGRH@MHCYD K B UBidbV R @HRINXVESHR-'SG D RS (
gus < @RO@Q@KKDKDUNKTSHNM@QX KHMD@FDR VHSGHM SGD 'NK@ QBSHE
VGHBG HR DWSQDLDKX @ATMC@MS HM SGD ENRRHK QDBNQC NE4MSDQL@ |
on the basis of some cranial fragments and at least one metacarpal bone. This species has been provisionally
listed as BisonRO I TIGRH@MHCYD K B
'/@RDC NM SGD MTLADQ NE OMCR @MC HMC B \DHQ T@ESRE BRIDNDRESDIBVS SIDNMIR H L
QDBNQCDC S@WNMNLHBE@LHKX NE SGD 4MSDQL@RREDKCE@TM@ @MC ¢
# *@GKJID @ !QDC@ DS*@K R@ QDK@SHUDKXQM® QD E@
CDDQ QDOQDRDMSDC AXRNLD HMCHUHCT@ K OdgdréoRis SU@mIGEBRBIQHADC @
*@GKJID @ CHEEDQHMF HM ANSG CDMS@K @MC @MSKDQ BG@Q@BSDC
cene species # *SUESSENB@RENKEBRS IS @ A 3GD OGXKNFDMDSHE QN K @EHEN |
to the Ruscinian / Early Villafranchian species Procapreolus cusanus are yet to be resolved.
'/@RDCNMSGDRHYDNEHSRONRSBQ@MH@K RIJDIGPDISSI@® K@ ME Gl M KXS DRROD@ €
the Untermassfeld elk Cervalces carnutorum' # *@ GKJD @ 'QDC@ DS-@K KHDR
Villafranchian # ¢« GALLIC U S and the more massive Fhe lateT isfraRIOdNcBmented in the Thuringian
QDFHNM AX SGDD@QKX ,HCCKD /KDHRSNBDMD OMCR EQNL 5NHFSRSDCS *
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Fig.5 Bisonmenneri2GDQ 4MSDQL@RREDKC *m 2JDKDS@K QDBNMRSQTBSHNM A@RDC NM HMCHUHC
OKDLDMS@SHNM 1 # *@GKJD $ '@@RD

6HSG @ANTS HMCHUHCT@K OMCR @MC @QCCHSHNM@K CDMSHSHNM @ N
rations, the large, long-legged deer Eucladoceros giulii is the most abundantly represented large mammal
RODBHDR HM SGD 4MSDQL@RREDKC SXOD RHSD ENRRHKL@SDQH@K R
RDD RDBSHNM @QUMSB®RQIDIOKMRDMSDC HM SGD ENRRHK Q@BIRGRH@ K @ M (
Corresponding fragments, however, show the comb-like design typical of the genus. The morphometry of
MD@QKX @KK NE SGD NSGDQ RIDKDS@K DKDLDMSR G@R ADDM CNBTLDMS
DS.@K

3GD QDL@HMR NE SGD E@KKNV KHJD CDDQ @R CDRBQHADC AX ' # *@G
AX@MTLADQ NE MDV RIJTKK @MC @MSKDQ OMCR D F EQNMSHROHDBD NE
T@K DKDLDMSR SGHR RODBHDR HR EQDPTDMSKX QDOQDRDMSDC HM SG
listed as Pseudodama vallonnetensi8 X 'QDC @ DS @K EE 3GD @MSKDQR CHE
Dama species by the complete lack of a palmatioriThe phylogenetic position of Pseudodama is as yet
unresolved.

Iconic for the Untermassfeld fossil assemblage are the unusually numerous remains of large-bodied hip p o-

ONS @QMBGBRDQDC EQNL SGD RHSD -D@QKX DUDQX RJDHppdpdaK DKDLD M
MUSL@SDQH@K NE @QNTMC @MTOR D RNDRISS HEMVRALHABIGK DQ NQ K@ QFDQ RDQF
1 # *@GKJD @ A A B %NQ S@OGNMNLHB QD@RNMR AT
LDM@RIMCDQQDOQDRDMSDC BBNQCHMF SN QDBDMS QDRD@QBG SGD $@
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mus forms of the European mainland are no longer considered in direct phylogenetic proximity to the extant

African ( *tAMPHIBIUS, but are now recognised as a separate species, Hippopotamus ahigQUE NQE @ M C

*@GKJD 3GD MD@QKX BNLOKDSD RITKKNE@M @CTKS HMCHUHC

LNQOGNKNFHB@KKX ADSVDDM SGD 400DQ 5SHKK@EQ@MBGH@M KDBSNSX

@MCRSQ@SHFQ@OGHB@KKX XNTMFDQ OMCR EQNL 2NTSGDQM $TQNOD *

Remains of suids are rare in the Untermassfeld material. Originally, 49 skeletal elements of several juve-

MHKD @MC @CTKS HMCHUHCT@KR &T°QHM @MC % @ T QU3 scrofa pi@d@K J D D

@ ENQL SXOHB@K ENQ SGDK@SD $@QKX /KDHRSNBDMD NE $TQNOD !'@RD
@MC (@MMTBBH HM SGHR UNKTLD G @ U Bud gz DaariR$spohBiMp,C SGD L

either this species survived longer in Europe than previously recorded, or it re-immigrated from Asia during

the Epivillafranchian.

Perissodactyla are represented by rhinocerotids and equids. The Untermassfeld material includes a total of

@QNTMC QDL@HMR NE Q GH®GKBD Q W SIH# R GKJID D *@GKJD
*NSNVRJH DS @K HMBKTCHMF LNRS MNS@AKX QHBG ONRSBQ@ |

DUMIMCDQQDORNRDMSIKEG@UD UDQHODC SGD OQDRDMBD NE @ ITUDMF

@CTKS EDL@KD Fig.6 3GD OMCR GtéhamorAibud Min@sReRrie¢isid &nG I@iNng to the

NKCDQ QDOQDRDMS@SHUDR NE SGD RODBHDR RDMRT +@BNLA@S HN

of the length of the nasal bones to the distance between the narial notch and the rostral rim of the orbit,

BNLAHMDC VHSG SGD CDFQDD NE NRRBOB@SBSEMEN K E B 5118 @fo@holeyRalyscioke

relatedto 3 *"HEMITOECHUSand 3 K NSONHBREIRICEIN 8 KB

$PTHAXZ@ONMF SGD KDRREQDPTDMSKX QDOQDRDMSD@AKBRPOPMLCARLL@KR

HMBKTCHMF CDMSHSHNM QDL@HMR @ M@EINDBL@NEN CH@EHKTR. AN®XS RX K D KSN

CDRBQHADC AX ,TRHK @ E Q@M.DAM O R@udIRRR:EIEIS€hn@iih and Boulbes
OK@BD SGD RODBHDR EMONT D NERRO@LENMDMR@MSKX $@QKX @MC ,HC
$HRDML@MM SG@S VDQD CHRSQHATSDC @QNTMC SGD MN@SGDQM (

RDO@Q@SD RTAFDMTR CTD SN SGDHQ ODBTKH @ @GuWdm@G@wusstliegsQ @BSDQ
FDONFQ@OGHB@KKX @MC RSQ@SHFQ@OGHB@KKX ADSVDDM SGD $@ QKX
20@HM @MC SGNRD EQNL SGD D@ Q @X JHERE®H K @ H R3SE\DB RS RNGLS 6 M O KNDE
large radius provides evidence for a second, apparently much rarer, horse species in the area of the Unter

L@RREDKC RHSD ATSSGHR RODBHLDMEgWsRB®N @& RIONWLKEXNAND NV B K I TRKRAH

OQRS CDRBQHOSHNM NE SGD © K@HK @ AGQNs BIgHE XL @@ R EDXICRDMSDC /
-NSDR NM RTARDPTDMS MDV OMCR SGDM ENKKNVDC *@GK@QD D
MNV @U@HK@AKD VGHBG HR HMCHB@SHUD NELNQD HMCHUHCT@KR SG@

expected, bulky and heavy skeletal elements are missing, especially skulls and mandibles of adult individu-
@KR RLOKK RDQHDR NE CDMSHSHNMMEKD L D DBIRCHR BN LSD@HRED ¥ Gl E RADQE
BK@QRRHOB@SHNMHRLTBG LNQD CHEOBTKS SNL@JD SG@ M® BIRRSDNWE OD Q
EE HM SGHR UNKTLD BNMOQLDC SGD iaRRuHas/mdidib8al$ EOB GD L @ S
RNLD OMCR HMO@QSHBTK@Q @ EQ@FLDMS@QXITUDMHKD RITKK @ LNR¢
SN SGD BK @ RR.H Bile@®hiis MFu@Mammuthus trogontherii morphology was not found on any
NESGDL@SDQH@K MDW@LHM@SHNMNE SGD MDV OMERINEFNINVRESBQ @ M+
AX# ,NK 'NNECCNQO VGHBG ADF@MHM TFTRS NM SGD NQHFHM @K 1
BNLOKDSDC ODQR BNLL # ,NK #DBDLADQ
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Fig. 6 Stephanorhinus hundsheimensisSNTK @ 4 M SD @tc@RREK K6 « m ,DH EDL@KD KDES K@SDC
UDMSQ@K UHDVR em 2B@KD LL
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Fig. 7 Mammuthus meridionalis -DRSH 4MSD Qi@ RHREE®X B @#KB@MDTR (06 ,DH em
c-d lHFGS B@KB@MDTR (06 esDHDES B@iKKB@MDTR (06 ,DH em
a,c,e*HMS D Q Mu@dkf UHDQVRR@ K UHDVR em 2B@KD LL

3GDDWSDMRHUD @LNTMS NE4MSDQL@RREDKCB@QMHUNQD OMCR VDQD
TQRHCR @MCB@MHCR FROBSEH BIER VIEQD KEDMMSHODC @MC HMBKTCDC H

LDQ 'DLLDQ @MC *@GKJD HM SGHR UNKTLD @LNMF SGDL @ O@QSH@ ¥
KXMW BBNQCHMF SN@®®BED(LNRSE@QQRTDMSKX QDBNQCDC B@SR HM SGD
RDBSHNM HRNK@SDC RODBHLDMR VDQD ENTMC HMBKTCHMF SGD L

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

@KRHM O@QRBHBTNK&RRX LHRRHMF EQNL SGD QDBNUDQDCL@SDQH@K 'DLI
ADDM @RRHFMDC SN SGD $0HUHKK ofagif@rdd G ldanbbs3degansisC KD /KDHRSNBD
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
RITKKRVHSG @S KD@RSO@QSR NESGDHQ QDRODBSHUDL@MCHAKDR OQ
HM SGHR UNKTLD %HFR m .MD NE SGD RITKKRV@R ENTMC HM @QSHBT
PT@QSDQ RIDKDSNM RDD EQNMSHROHDBD NE SGHR UNKTLD (M ROHSD I
massfeld cheetahs is fundamentally similar to that of the extant species, so that a concordant hunting and
JHKKHMF LNCD L@ X AD HMED Q Q D CAcironyk paidigensi€ pte@tCciehRuk o8curs in the

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

DCFD CHEEDQR EQNL SGD NKCDQ MNLHM@ SD ENQL 'DLLDQ HM O@QS
48 anatomical elements belonging to an Epivillafranchian Old-World puma were also recovered at Unter
L@QRREDKC 2HFMHOB@MSKX CHEEDQDMS HM HSR LNQOGNKNFX EQNL ANS
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@OSDC SNKHED HM VNNCDC G@AHS@SR 'DLLDQ @MC *@GKJD HM SGH|
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 «PARDINUS

and , LY NX, in contrast to the long-necked , «1SSI1ODORENSIS. This crucial difference in functional mor
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Fig. 8 Pachycrocuta brevirostris &DQU @ HR
L @ R R E &K Ceft hemimandible IQW 1993/24369
,DH V H $;@nd right hemimandible IQW
,DH VHS,G dcclusal, ven-

SQ@K QHFGS @MC KDESK@SDQ@
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Fig.9 Ursusex gr 5 « DOLINERQBS @ DS QRT@F@ &4MSDEE@RBEMBK@EQCOM@K (06 ,DH
g +DESLDS@QS@QR@K (06 m-r,DHFGS LD3@S@QR@K (06 a, g, Mahterior viewsm
b, h,p*HMSD Q M@®iKo pgdsdtbriiR/iews; d, j, n external views; e, k, g proximal views; f, L CHRS@K UHDVR «m 2B@KD LL

supports an upgrade, together with the closely related Villafranchian South European lynxes, to that of a

separate species, , *VALDARNEN SIS. The Epivillafranchian lynx from Untermassfeld has been allocated to a
chrono-subspecies, , *VALDARNENSISDEPEQAE K CO'EBBG KJD K B

The dirk-toothed cat Megantereon HR QDO QDRDMSDC AX HMCHUHCT@K DKDLDMSR
SVN HMCHUHCT@KR CDLNMRSQ@SD @M DWSQDLDKX VHCD RHYDU@QH@
have been assigned to the evolutionarily advanced Megantereon of the European Late Villafranchian and
Epivillafranchian and are listed as separate species - *"ADROVERI 'DLLDQ @MC *@GKJD K B
3GD OQDRDMBD NE RBHLHS@QB@SR @S 4MSDQL@RREDKC G@R @KRN AD
N E HCDMSHODC RODBHLDMR HMBKTCD @ GDLHL@MCHAKD NE @ ITUDM|
individuals. For the taxonomy of Pleistocene Homotherium @ SVN RODBHDR BNMBDOS HR @CU
@MC *@GKJD K B VGHBG RDO@Q@SDR SGD LNQD QNATRSKX ATHKS ,HCC
Eurasian ( *CRENATIDE NS from the more gfaeile Agec2E N S. This geochronologically younger species
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Fig. 10 Xenocyon lycaonoides*QDSYNH 4MSD&t @IRKEKDKE «m ,DH VHSG @ AKD@BGDC ONQOG
EQNL QDVNQJDC 8NTMFDQ "N@QRD &Q@UDKR 8"& OQDRRDC HMSN SGD AQ@HM B@RD OQNAC

30mm.

HR RTACHUHCDC HMSN SGD K@ SD R SLYA@ QIKENSN U H TIGKUM/ KGR SINCBIKMDDS N +
European to East Beringian ( *<LATIDENS LATIDENS,antl E RMTTSCPO3 SERBSEG LDQHB@
SDQL@RREDKC RBHLHS @ Q B(@ % ATdREADED M L@ RRUH\F, MicB rBaxhed across Europe and i
$@RS RH@ RTQUHUHMF SGDQD TO SN SGD ,HCCKD /KDHRSNBDMD
A rich amount of hyaenid material of the large-bodied Pachycrocuta brevirostris was recovered from
SGD RHSD Fig.8 SNS@K NE CDMS@K @MC RIDKDS@K DKDLDMSR 3TQM
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SGHR UNKTLD BNQQDRONMCHMF BNOQNKHSDR *DHKDQ A RDBSHN
marks on skeletal elements of various species attest to the presence of the species. Territorial marking in the
@QD@ NE SGD RHSD AXE@DBDR HR KHJDKX *DHKDQ A #DS@HKDC
tions by Pachycrocuta are available for the osteological material of Bison menneriQ MNKC HM SGHR UNKT
IHNLDSQHB @M@KXRHR RTFFDRSR @ RXKBRES HRMBIITRD Rddridgvhs Balbly RHiStoceRé
$TQNOD (@MMTBBHDS*@K HM SGHR UNKTLD

, TR S DOQOHABIGERNMF SGD Q@QDRS NE SGD 4MSDQL@RREMDdeE, O-MCR .MK
BKTCHMF @ RITKKVHSGCDMSHSHNM @MC @ KDESL@MCHAKD G@UD ADD!
1 # *@GKJD D 2HW @CCHSHNM@K OMCR BN L D;H&ENQW2BT2/38580 ODKC

,DH 1 CDW EQ@FLDMS (06 ,DH Q@QLTRL@O@MCHATK@D
,DH LDS@B@QO@K CDW ITU (06 ,DH @RS
,DH @MC LDS@S@QR@K CDW OQNWHL@K EQ@FLDMS (06

& 4SRBGHF ,@CTQDKK @K@ODHQ®@ DS-@K G@UD @RRHFMDC SGD

species - *MELES ATAVUS

HCDMSHODC QDL@HMRNNEHCD DUHBIEMBD ENQ @M TMTRT@KKX GHFG ,-(
SHNMR RDD RBBSEHNMRDC NM OQHLHSHUD CDMSHSHNM BG@Q@BSDQR @
, TRHK A OK@BDR SGD4AMSDQL@RREDKC ONOTK@SHNMHM SGD DUNKT
described species Ursusrodei BBNQCHMF SN &@QB" @ @MC &@QB " @ @MC ,@VYY
AHM@SHNM NEBG@Q@BSDQR NE SGD LDCHTL SNK@QFD RHYDC 4MSDQLG
SGD+D5@KKNMMDS %Q@MBD ENQLR @MC SGNRD EQNL SGD $@ QKX /KDHF
The Untermassfeld material is listed accordingly as Ursus exr.e DOLINE®RIB @ @MC , @YY@ K B
!/@RDC NM ANSG SGD ,-(@MC SGD MTLADQ NE RJB @D ¥ @ GIBR D INIRVGS@ AQIMMVB N
C@OMSKX QDOQDRDMSDCB@QMHUNQD E@LHKX HM SGD 4MSDRdn@ RREDKC
cyon lycaonoides @ R NE #DBDLADQ VDQD QDBNUDQDC EQNL ANSG SGD +%2 |

SGDRG@SSDQDC ATS MD@QKX BNLOKDSD RITKKNE @M @CTKS HMCHL
@MC L ADKNV RHSD KDUDK *@ G Kkig.LoDad @XNF Q WNRAHFGHH R O @ OD Q
JTCFHMF AX SGD RHYD NE @M @RRNBH@SDC GDLHL@MCHAKD (06
HLLDCH@SD UHBHMM®W SXLODKNV RHSD KDUDK SGDRJTKKHR ADKHDUDC
In total, eight hemimandibles from at least six individuals of both sexes were recovered from Untermassfeld.
IDRHCDR HRNK@SDC CDMSHSHNM DKDLDMSR @M@SNLHB@KKXQBNMMDB S
mains, all long bones, carpals and metacarpals, tarsals and metatarsals, as well as phalanges are recorded
EQNL SGD RHSD 3GD OQRS OMCR VDQD CDRBQHADC AX 2NSMHJNU@
*@GKJID EE %HF 1DBDMS BNLO@Q@SHUD RSTCHDR AX, *2NSM
included in the present volume due to time constraints, support the view oKenocyon as a distinct genus
ODQR BNLL , 2 .BSNADQ
$UHCDMBD ENQ SGD O QD R D MBris hat&chBntiPeChhieimadssietdis@iven by an unusually
K@QQFD MTLADQ NEENRRHK OMCR 6HSG @QNTMC RODBHLDMR MD@ QKX
are present. Six nearly complete skulls from individuals of both sexes were recovered [IQW 198233

,DH (06 ,DH (06 ,DH (06

,DH (06 ,DH Fig.11< 2NSMHJNU@ OK m NMD NE S
SGD @QSHBTK@SDC BDQUHB@K UDQSDAQ @i {35 *@6 KJD OfpDHHF 3G
HM RHSTAKNBJOQDO@Q@SHNM (06 ,DH BNMS@HMR SVN HM
%HF 2TARS@MSH@K O@QSR NE SGD E@BH@K RITKK NE SGQDD NSGDQ
,DH (06 ,DH (06 ,DH < MDUDM GHFGD

NEHMCHUHCT@KR HR RTOONQSDC AX@ RDQHDR NE MD@QKX BNLOKDS|
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Fig. 11 Canis mosbachensis2ND Q FD K
,DH

4 M S D Qd-@ SkRIE QWC260812%757
OQNA@AKX L@KD QHFGSK@SDQ@K UDMSQ@K CNQR@KUHDVR em 21

3GD SNS@K @QLNTMS NEL@SDQH@K QDBNUDQDC NEEDQR SGD ETSTQ
of the Untermassfeld # *MOSBACHENSIS.

$WSDMRHUD @MC RXRSDL@SHB RBQDDMV@RGHMF *@GKJD Y%HF R
NTRRIJDKDS@K @RRDLAK@FDR *@GKJD %HF @ RDDRDBSHNM
RLOKKL@LL@K QDL@HMR 1NCDMSR VDQD LNRS EQDPTDMSKX QDBNQCDC

SGHR UNKTLD EDVOMCR @SSORRB SN EH EGD RDMBIBENE @K X RL@KK RHY
SDDSG ITRSHODR HSiugvwieH ENIQD 8 & &N OMCR HMBKTCHMF MTLDQNTI
BOQO@MH@ RDD RDBSHNM G@UD KDC SN SGD CHRBNUDQX NE @ MD\
Spermophilus kahlkei , @ TK HM SGHR UNKTLD RF3IcDH (PH BCIURHEE G@R ADDM DR S(
the dentition remains of some individuals of the dormouse Glis sackdillingensis.

The rarity of castorid remains at Untermassfeld are most certainly due to the fact that it was repeated

XNNCHMF DUDMSR HM SGD 6DQQ@ U@KKDX SG@S KDC SN SGD ENQL@SHNIN

to #ASTOR IBER RDUDQ@K OMCR HMBKTCHMF @ LNRSKXBNLOKDSD RJTKK
suggest the presence of Trogontherium cuvieri, @ TK K B
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Fig. 12 Canismosbachensi NDQFDK 4 M S DaQh SEURWtE EiviCal vertebrae I-V IQW 1997/2617
,DH OQNA@AKX L@KD KDESK@SDQ@K UDMSQ@K UHDVR em 2B@KD BL

# HON @@EBQDRDMSDC AX SGD RHM BKBtasM LlaidelyligaHiQuRtEdLeN it R O d
skeleton and several single specimens have been assigned to the large hamster Cricetus runtonens@® T K
K B 3G D A BybdéslhMtdriianus and the vole species Pliomys episcopalis and Mimomys savini are
only sparsely represented, in contrast, Mimomys pusillus and Microtus thenii were found more frequently
,@TK K B @O@QSH@K RIDKDSNM NE SGDK@SSDQ RD®DB8NBRLUDR® D@ A X
some dentition elements of the wood mouse Apodemus sylvaticus and the hystricidHystrix refossa
HR QDOQDRDMSDC AX @ O@HQ NE KNVDQ HMBHRNQR ,@TK @ HM SGHR
LDMSRNEK@QQFDQL@LL@KR RGNVFM@VHMFL@QJR AXONQBTOHMDR RELC
.MKX NMD K DMCN @KB®3$I1/AD CDOMH S HHypdayu@bRaBhiighathDC, 8N K HM
SGHR UNKTLD -ZD@DY@XVBWENQ SGD Ol@puR pMB\Re¢E @ Vasth@|brity of
HCDMSHODC KDONQHC QDL@HMR B@MMNS AD @RRHFMDC VHSG @MX BDQ'
SNS@K NEBDOHE@SN O HO S1 GRDABD KNMMFHMF SN SGQDD HMCHUHCT@KR NE A
Macaca sylvanus VDQD QDBNUDQDC 9@OED 1DTLDQ GuéhGhis@eckddanM SGHR
DWBDKKDMS BKHLADQ HS VNTKC MNS G@UD ADDM UDQX RTRBDOSHAKD SN
2HMFKD OMCR HMCHB@SD SGD D\@H/IRCS D& BDENREH B OCRRSG 1 EBREREDG O R
europaeus +tHMM @D TR SVN LNKD RO DB H DTRIgd Ef. urbede® apéd M F MINNOXR Rheive D
ADDM UDQHODC 3GD OQ DrR&ndriaEhérEal@, ®disb @&h established by the individually
associated parts of a mandible. Soricids are represented by the shrews Sorex minutRHMFKD OMC
3 *RUNTONENSIS, 3 MARGARITODON,&d KERE MEW B GAH RSISNIKEN B

- /@SGNKNFHB@K OMCHMFR
/I @SGNKNFHB@K OMCHMFR NM RIJIDKDS@K @MC CDMS@K DKDLDMSR NE RD L
fauna have enabled conclusions to be drawn about the life history of the individuals concerned and their in-

1670 R.-D.Kahlke t+ 3GD /KDHRSNBDMD NE4MSDQL@RREDKCem RXMNORHR



terrelationships with various environmental parameters. For example, diffuse idiopathic skeletal hyperostosis

#(2' VOQR QDBNQCDC HM U@QHNTR RIJDKDS @QkuwdkDl B MBA LN E FEONNS IB,GVhIKHS |
BNTKC HMCHB@SD @ ONRRHAKD QDK@SHNMRGHO SN SXOD CH@ADSDR
INHMS CHRD@RD NRSDN@QSGQHSHR V@R NARDQUDC HMigppopot®d Q @ K B@ F
mus antiqguus *@ GKJD A *HDQCNQE @MC *@GKJD 'DQD @ B@TF
SNONFQ@OGX NE SGDRHSDDMUHQNMLDMS LHFGS DWHRS RDD RDBSHNM
a post-traumatic osteomyelitis, i. e., an infectious bone disease, were found on long bones of Bison menneri
*HDQCNQE DS.@K HM SGHR UNKT L DPu@aN&d8ideObRVHIES'® ELLINME D@ V N |
*@GKIJDHMSGHRUNKTLD .M NMD LDS @ B @\Qr@¥pzauvMansis pldstoas8n@ms @ QR @ K
RHFMHOB@MS QD@BSHUD ODQHNRSD@K ANMD KDRHNMR VDQD ENTMC 'C
G@UD ADDMB@TRDCAX @M HMx@LL@SHNM NE SGD ODQHNRSDTL ODQR |
exostoses were recorded on the bodies of thoracic vertebrae of a Lynx valdarnensis spelaeoidd3 L L D Q

@MC *@GKJD K B

Several individuals of Hippopotamus antiUUOWGHAHS CDMS@K @MC 1@V O@SGNKNFHDR
@MC *@GKJD R @ QDRTKS ONRS DQawassatitdd Magellesikin&iD R HN M R
SGDL@MCHAKD G@QUD ADDM UDQHODC @KNMF VHS Gs;,@aivbdichi@btDMS @ K C
resorptoninadP @MC DM@LDK GXONOK@RH@ HM @ ODQL@MDMS L@MCHATK@
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-

LDMSR VGHBG L@JD TO SGD @QD@ NE SGD OQDRDMS C@X RHSD *@GKJD

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

@MC RL@KKDQ RB@KD CHRSQHATSHNM O@SSDQMR RDD RDBSHNMR

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

SG@S CHQDBSHNM:D F *@GKJD D BNLO@QD SGDOMCCDOSGR NM %N |

7(($ *@GKJIJDDS-@K %NKCNTSe( 3GHR MDNSDBSNMHB@KKXB@TRD
NE SGHR O@ODQ NBBTQQDC @QESDQ SGD ENQL@SHNM NE SGD RHSD @

taphonomic discussion.

6.1.1. Large-scale distribution patterns

SNS@K NE FOHC RPT@QDR V@R DWB@U@SDC VHSGHM SGD +NVDQ %KT
NE SGDBK@RSHBLTCxNV E@MFig, 2 RIORPODBBMER QDOQDRDMS RS@FD ((
SHNM LNCDK *@GKJD DS*@K RDD RDBSHNM NE SGHR O@ODQ ET
NE SGD RHSDIR DUNKTSHNM LNCDK VvVDQD DW@LHMDC VHSGHM SGDBG@M
erosion channel, an additional 54 squares contained material from both of the aforementioned sediment
ANCHDR FQRRIFQWV|++ 3GDDWB@U@SHNMOQNFQDRR NE SGD m oD
Q@SHNMNE SGD 2% -6 NQHDMSDC BG@MMDK HMOKK LADKNV RHSD KL
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Fig. 13 Untermassfeld research excavation, total area with numbered grid squares and representation of the fossiliferous sediment
ANCHDR @S RHSD KDUDK L @ANUDaL@KINVNCIO@ RTQ E/@BIVRTEN QL C AX + Novak 86 th@ UH @ SHKD -
DQNRHNM@K BG@MMDK @ESD'GC @ VWV P& GKIXDKK EANQIDC AX 400DQ KTUH@SHKD 2@MCR KNV
RDCHLDMSR %NQ CHRSQHATSHNM O @ SHDRWRVNE+S-QII UBQ®SDAQ@SD OMCR RDD
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— 6.1.1.1. Flooded surfaces

B3GDENRRHKHEDQNTR +%2 NTSBQNOHRRHST@SDCL@HMKXHMSGD MNQS(
DOQM @QD@ NE ENKCNTS 5(( D@RSDQM @QD @ NE EitN K3z NQ$FQ W & M-LCobxisS H «
O@ODQ 3GDMTLADQNEOMCRBNMS@HMDCHMSGD +%2V@RTRT@KKX KI

RDCHLDMSR NE SGD BG@MMDK HMOKK RDD RDBSHNM R @ QTKD
largely disarticulated and in some rare cases strongly fragmented, although articulated skeletal units were
@KRNENTMC *@GKJD D EE RDD RDBSHNM NE SGHR OQ@

"NMROHBTNTR VHSGHM SGD xNN@ QEGGRDQ@E2 BDFN SNVH WNDHDMSDC ANMD

tions, each extending over several grid squares. The most pronounced concentration between grid squares

) @MC (QNFQWV|++ G@R @KQD@CX ADDM CDRBQHADC HM CD
@MC XHDKCDC @ANTS RDO@Q@SD OMCR &QHC RPT@QD O« ENQ

RODBHLDMR VGDQD@R O @MC G@cC @MC RIDKDS@K DKDLDM S

concentration were dispersed through several sand layers within a height interval of 1.85 i.e., 0.65m

ADKNV O- SN L @ANUD RHSD KDUDK O- VHSG SGD L@INQHSX N

1.00m above 0O-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

YNMD HR RTRODBSDC @R ADHMF SGDL@HM @FDMS HM SGD ENQL@SHNM N

BVNLNQD RHLHK@ QKX DKNMF@SDC ANMD BNMBDMSQ@SHNMR ATS VHSG R

OQNMNTMBDC KNMF ANMD @KHFMLDMS VDQD ENTMC ADSVDDM FQHC RPT

O @MC @MC BNMS@HMDC @MC B@S@KNFTDC RODBHLDMF

OMCR NE SGD 0+ SN BNMBDMSQ@SHNM VDQD CHRSQHATSDC NUDQ @ (

@ANUD RHSD KDUDK VHSG SGD GHFGDRS MTLADQ NE OMCR @S CDOSGRF

3GD RNLDVG@S KDRR OQNMNTMBDC ANMD BNMBDMSQ@SHNM ADSVDDM O-

0.25m below to 1.00 m above 0O-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 vicinityrhese bone deposits most probably traced

SGD BNMSNTQ NE SDLONQ@QX RGN@KR SG@S G@C ENQLDC NM SGD xNNCI

- "G@MMDK OKKHMF
3GD GHFGDQ RDBSHNMR NE SGD 2$ -6 NQHDMSDCBG@MMDK HMOKK @ANU
XD@Q RDD RDBSHNM #TQHMF SGD XD@QR m SGD MNQSG VD
S3GHR @QD@ V@R VGDQD SGD CDDODRS O@QS NE SGD BG@MMDK HMOKK
UDQSDAQ@SD OMCRNL@WGKI@S ERKEQ TS 5((( SN O~ @S ENKCNTS 7( @MC
2S@QSHMF VHSG SGD ODKC RD@RNM SGD QDL@QHMHMF CDDODQ RDBS
OK@MTLV@R DWB@U@SDC EQNL SGDHLLDCH@SD DCFD NE SGD ", % NMV @
%HF 3@AKD- TMSHK SGD OQDUHNTRKX RSTCHDC CDDODQ RDBSFH
VDQD QDb@BGDQ FigQyV|++ EQNMSHROHDBD NE SGHR UNKTLD 3GD ENRR
therefore been completely recorded.
3GD CHRSQHATSHNM O@SSDQM NE SGD UDQSDAQ@SD OMCR VHSGHM SGD
EDQDMS EQNL SG@S NE SGD +%2 RDD RDBSHNM B3SGNTR@MCR NE
@BBTLTK@SHNM DUDMSR CTQHMF SGD OKKHMF NE SGD BG@MMDK 2S@C
RTBBDRRHNM NE ANMD BNMBDMSQ@SHNMR @MC LNQD DWSDMCDC ANMD @
BKD@QQKXL@QJDC NTS SGDBNMSNTQR NESGDENQLDQDQNRHNMBG@MM!
NESGD", % @BSHMF @R @M NARS@BKD SNSGD xNVHMFQHUDQV@SDQ RD
CHRSQHATSHNM O@SSDQMR VDQD ENQLDC D@BG RG@ODC AX SGD QDROI
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CINHMHMF SGD ", % SN SGD MNQSGVDRS ADSVDDM FQHC RPT@QDR 0O«
Q@MFDC ENRRHK @BBTLTK@SHNM NE @ANTS LESG@SHRBNLOQHRDC NI
DKDLDMSR NQ @M@SNLHB@KKX BNMMDBSDC K@ QFD (@NH@KVRI BbK BAdti@K
OHDBD NE SGHR UNKTLD (MSDQDRSHMFKX SGDRD ANCHDR TRT@KKX G@
lers, protruding canines or bulky articulated ribskig. 14 shows parts of aBison menneriROHMD O

6CDNG| -N VGNRD SQO@MRONQS@AHKHSX HMSN SGD CDONRHSHNM
separation of the ribs from the vertebral bodies by Pachycrocuta brevirostris.

3GTR HM SGHR YNMD NE @S OQRS FK@ @BDQ 8@ WIN RIDKOXQ@ @E@& M M DNCE A
skeletal elements becomes apparent, which is most likely a result of the transportability of different

ANCX O@QSR HM xNVHMF V@SDQ 3GD HQQDFTK@Q ANMD BNMOFTQ@ S+
V@R DUHCDMSKX B@TRDC AX UHNKDMS STQATKDMBD VHSGHM SGD xNV
3GDBNQQDRONMCHMFKX BNMOFTQDC DWB@ U @ SH@MS@ QDA TRIGN VKE 3 C
Y N M Hyg. 15

BNSGD HLLDCH@SD MNQSGVDRS NE SGD STQATKDMBD YNMD ADSVDDM FQ
@OOQNWHL@SDKX LEYNMD NEBKD@QKX @CITRSDC RIDKDS@K DKDLDM!
NQ KDRRO@Q@KKDK NQ @S QHFGS @MFKDR SN $GOFQNAO B $SH N UIMN@ B BIN C
VHSG SGD STQATKDMBD YNMD SGHR UDQX BG@Q@BSDQHRSHB K@QFD L(
TMCDQRS@MCHMF SGD xTUH@SHKD BG@Q@BSDQ NE SGD RHSD RGNTKC
Fig. 16

ETQSGDQ ANMD @BBTLTK@SHNM VHSG @ RHLHK@Q 2% -6 NQHDMS@SHN
BG@QMMDK OKKHMF 3GHR @BBTLTK@SHNM BNUDQDC @M @QD@ NE @00Q

(QNFQaY +++ @MC BNMS@HMDC @ KNVDQ MTLADQ NE @KHFMDC RJDKD

VHSG ONKXRODBHOB ANMD BNMBDMSQ@SHNMR RDD RDBSHNM V@l
ADSVDDM FQHC RPT@QDR O« @MC (QNFQWV|++ 3GHR @BBTLTK@SH
NE @KHFMDC ANMDR RDD RDBSHNM

3GD @QQ@MFDLDMS NE OMCR HM SGD GHFGDQ RDBSHNM NE SGD BG@MMI
SGDL@HMOK@MTL NESGDDWB@QU@ FONIZ BHFRTAENB TLD M S DANVNAD S V BdidM
QWV|++ 3GHR @QD@ V@R KNB@SDC ADSVDDM SGD QDBNQCDC ANMD @B
RHKHEDQNTR BG@MMDK RDCHLDMSR @MC SGD MNQSG D@RSDQM x@MJ N
RDCHLDMSR :(4%2 K < UDQSDAQ@SD OMCR LNRSKX NBBTQQDC @S KDRRI
CDDODQ RDBSHNMR 3GDK@QFDL@LL@K RIDKDS@K TMHSR RDD RDBSHN
BDMSQ@SHNMR NQ @BBTLTK@SHNMR NE SGDBG@MMDK OKKHMF L@SBG
SGD CDRBQHADC CHRSQHATSHNM O@SSDQM NE SGD QDL@HMHMF OMCR
SG@S SGD GHFGKX DMDQFDSHB xNV QDFHLD SGCG@S OQDU@HKDC HLLDCH (
subsided in the course of replenishing the freshly eroded channel.
On the valley side, i.e., on the south-western edge of the bone accumulation deposit in the deepest part of
SGDBG@MMDK HMOKK MTLDQNTR LHBQNL@LL@K RIDKDS@K TMHSR @MC
HM @ YNM@K @QQ@MFDLDMS NUDQL@MX FQHC RPT@QDR RDD RDBSHNMI
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
BNMMDBSDC RIDKDS@K TMHSR HRNK@SDC OMCR ONKXRODBHOB ANMD
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Fig. 14 Untermassfeld research excavation, articulated spine sections of Bison menned *"BIQUHB @K ROHMD (06 ,DH

BNMRHRSHMF NE "((m5(( O@QSH@K 3( @MC OQNWHL@K EQ@FLDMS NE OQRS KDES BNRS@ EQ
QHFGS K@SDQ@K UHDV SNO UHDW-HBGKQ@BAB ROHWMDRB&STR +m ,DH BNMRHRSHMF NE
QDRONMCHMF OQNWHL@K QHAEQ@FLDMSR VHSG SQ@BDR NE GX@DM@ Pachycrocuta brevirostris FM @
(3 @mMcC m L ADKNVRHSD KDUDK QHFGSK@SDQ@K UHDVR SNO UHDVR NE SGD |

*@GKJID B C 3GD DWHRSDMBD NE SGDRD CHRSQHATSHNM 0@ ¢
DWB@U@SHNMR EQNL NMV@QCR (QNFQWV|+++ (MENQL@SHNM BNME
OMCRDWB@U@SDC EQNL SGDBG@MMDK OKKHMFB@M AD ENTMC HM SGD |
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Fig.15 4MSDQL@RREDKC QDRD@QBG DWB@U@SHNM m ODKC RD@RNMR RNTSGDQM @QD
E@M ", %boven#HRSQHATSHNM O@SSDQM NE SGD UD QS D ABe@S B HSVECHRKVME 6 @ Bl S T@ASTE @ M BID K I
GHFG OQNONQSHNM NE GD@UX RIDKDS@K DKDLDMSR @MC @M@ SNLHB@KKX BNMMDBSDC RJD|
KDMBD YNMD m QQNV L@HM xNV CHQDBSHNM NE SGD QHUDQ V@SDQ KDDV@QC NE SGD ", %




























































































































































