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Abstract

Between 1978 and 1996, a total of 612 grid squares (each 1 m?) were excavated at the site of Untermassfeld
during the annual fieldwork seasons. Following a few years of interrupted work, fieldwork resumed in the
summer of 2000 under the aegis of the Senckenberg Research Institute and by 2001 had been relocated to
the southern area, below the main planum. Here, by the 2015 field season, a total of 61 grid squares had
been opened/reopened and excavated to a maximum depth of 5.50m below ground level. The aim of ad-
vancing in a northwestern direction was the recovery of mainly vertebrate fossils deposited in the channel-
lag of the so-called Upper Fluviatile Sands, between the previously excavated area in the northwest part of
the site and the site’s southern limit. Depending on the density of specimens and the state of preservation,
the fossils were taken out of the embedding sediment as individual specimens, removed in plaster jackets to
ensure stability, or lifted by crane in large blocks from the excavation site. During the period between 2001
and 2015, a total of 4,147 newly recovered elements of large mammals and 1,196 microvertebrate remains
were catalogued. This means that the site of Untermassfeld has yielded a total of 17,928 catalogued speci-
mens or specimen series from 667 grid squares (status as of January 1%, 2016), of which 14,124 specimens
are large mammal finds, 3,658 microvertebrate elements including those of fishes, amphibians, reptiles and
birds and 117 mollusk samples.

The site’s stratigraphy and its immediate surroundings, as well as the corresponding palaeontological mate-
rial, have all been sampled in order to conduct various analyses: production of sediment transfer prepara-
tions, granulometry and geochemistry, U-Pb ages of detrital zircon and provenance determination, com-
bined ESR/U-series dating, amino acid racemization dating, extraction of pollen, phytoliths, macrobotanical
remains, microvertebrates, tooth root cementum analysis, analysis of stable isotopes of mammal tooth
enamel, and analysis of fossil biomolecules (osteocalcin, ancient DNA).
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Preparation and conservation of the Untermassfeld finds were carried out in the laboratories of the Sencken-
berg Research Station of Quaternary Palaeontology, Weimar. As a rule, all recent finds from each preced-
ing field season were prepared during the fieldwork free periods. A specially developed polyvinylbutyral-
impregnation process was used on the Untermassfeld fossil material, both for the initial in situ conservation
of fragile finds at the site, as well as for the consolidating final stage of the preservation process. Following
preparation and conservation specimens were given consecutive catalogue numbers. Existing handwritten
catalogues and new additions were combined into one excel spreadsheet up to and including the year
2011. Since 2012, both site and object data have been stored in a FileMaker database. In 2005, the Unter-
massfeld collection was transferred to the new Senckenberg Research Station building complex, which had
been structurally redeveloped prior to the move. Since this time, the collection has been kept under climate-
controlled conditions in a total of 55 collection cabinets (as of January 1%, 2016).

Finds and results from Untermassfeld are being evaluated by an international and interdisciplinary research
group. Conferences, scientific presentations, reports, and public lectures are listed in this introduction,
which also contains a bibliographic compilation of internal excavation reports along with a list of 1997-
2015 publications with site references. Since the mid-1990s, the research excavation has been included in
university courses as well as in the training and further development of national and international prepara-
tors and conservators. A variety of media reports have also informed the general public about the recovery
and analysis of the Untermassfeld faunal material.

1. Introduction

The Early Pleistocene fossil deposits of Untermassfeld (South Thuringia, Central Germany) were discovered
in January 1978. In that very same year the first rescue excavations of vertebrate remains took place. Regular
excavations by the former Institute of Quaternary Palaeontology, Weimar began the following year. Detailed
information on the discovery and research history of the site up the year 1996 can be found in the first two
volumes of the Untermassfeld monograph (R.-D. Kahlke 1997b; 2001c¢). Details on the accumulation of the
corresponding collections are listed in Kahlke (2006a; 2006¢) and Kahlke et al. (2009; 2014).

Analysed in numerous individual studies, the Untermassfeld fossil material has contributed very significantly
to the knowledge of the West Palaearctic faunal record during the, as yet, rather patchily documented
period between 1.2 and 0.9 Ma BP (Kahlke 2006a; Kahlke et al. 2011). In the following pages, both the
progress of the excavation and analysis of the site during the years 1997-2015 are documented.

2. Excavation
2.1. Field seasons

By the end of 1995, 584 grid squares (Q, each 1m?) had been excavated at Untermassfeld (R.-D. Kahlke
2001c, 423f1., Fig. 4). During the 1996 field season more grid squares were opened in the northern part of
the site (see section 2.2.). Between 1997 and 1999 no further fieldwork took place due to the lack of support
from the Institute of Geosciences, University of Jena, to which the Weimar Unit of Quaternary Palaeontology
then belonged (H.-D. Kahlke 2002; Vogel 2002). Only with the affiliation of the current Research Station of
Quaternary Palaeontology to the Senckenberg Research Institute (Kahlke 2006¢) could fieldwork resume in
the summer of 2000. From then on, excavations took place nearly every year until 2015 (Table 1-2). Field-
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work did not take place in 2005, due to the reloca-
tion of the Weimar institution to a significantly larger
building complex, which had been adapted to meet
the needs of a Quaternary palaeontological research
institute (Kahlke et al. 2009).

The financing of the work in Untermassfeld was
mainly done through the Senckenberg budget, from
state funding from the Free State of Thuringia, ap-
proved each time by the Thuringian State Office for
Heritage and Archaeology (Thiringisches Landesamt
far Denkmalpflege und Archaologie Weimar), from
municipal funds from the City of Meiningen, and
from funds from the District of Schmalkalden-Mei-
ningen. Annual excavation reports were submitted
to all funding authorities (unpublished excavation
reports R.-D. Kahlke 2000d — 2004d; 2006d — 2015).
Site equipment included: a workshop container (old
stock), an excavation tent with a maximum area
of 5 x 10m (procurement 2003, replacement tent

Field season Period of time
2000 10 July—11 August
2001 21 May-3 August
2002 29 July—7 September
2003 26 May—-18 July
2004 19 April-19 May
2005 no excavation
2006 22 May—4 August
2007 4 June-3 August
2008 19 May-27 July
2009 11 May—16 July
2010 10 May—14 July
2011 15 May—18 July
2012 14 May—18 July
2013 13 May-26 June
2014 5 May-9 July
2015 19 May—-23 July
Table 1 Duration of field seasons 2000-2015.

Team member Field season
J. Arlt (trainee) 2006

C. Birnbaum (trainee) 2008

M. Bladt (trainee) 2006

R. Ellenbracht (trainee) 2008

E. Haase (graphic designer) 2007-2015
V. Jalzic (trainee) 2006

R.-D. Kahlke (palaeontologist large mammals, geologist, head of project)  2000-2004, 2006-2015

J.-A. Keiler (conservator, local head of excavation)
F. Kienast (palaeobotanist)

T. Korn (photographer)

F. Krause (engineering worker)

F. Lacombat (palaeontologist large mammals)
L.C. Maul (palaeontologist micromammals)
R. Meyrick (palaeontologist gastropods)

D. Rossler (preparator)

M. Stache (preparator)

M. Stebich (palynologist)

G. Utschig (technical assistant)

J. Wagner (librarian)

R. Wunder (preparator)

2000-2004, 2006-2015
2009, 2012
2000-2004, 2006-2015
2002-2004, 2006-2014
2006

2006, 2012

2000

2002-2004, 2006-2015
2000-2004, 2006-2011
2000

2000-2004, 2006-2013, 2015
2000-2001

2011-2015

Table 2 Members of the excavation teams 2000-2015.

The Pleistocene of Untermassfeld — Part 4

1033



Field season Excavated grid squares (Q)

2000 795, 796, 830, 831, 867, 868, 1491-1495, 2371-2373, 2389-2391, 2407-2409
2001 21-24, 47-50, 155-158, 193-195, 870-878, 1431-1437, 1440-1443, 1481-1493
2002 21-24, 47-50, 155-158, 194, 1378, 1379, 1428-1430, 1438, 1439, 1478-1480
2003 21-24, 47-50, 155-158, 193-195, 746, 1388

2004 22-25, 28,50

2005 no excavation

2006 21-26, 28, 29, 46-50, 154-159, 194-196, 234, 645, 647

2007 23-32, 46, 47, 645, 646

2008 27,28,30-32, 625, 626

2009 30-38, 625-628

2010 33, 3541, 626-629

2011 33-41, 594-596, 608-610, 629

2012 33-41, 595, 596, 609-611, 628, 629

2013 33-41, 519, 594-59¢6, 608, 610, 611, 629

2014 30-34, 36, 37, 39, 40, 509, 519, 608, 609, 626-628

2015 509, 518, 519, 528, 529, 538, 539, 596-598

Table 3 Excavation progress 2000-2015.

2014), a height gauge with an accompanying base plate to indicate O-level, a rotary laser with levelling
device, an electronic tachymeter (total station) for obtaining 3D coordinates of finds (procurement 2008),
and a minibus. Big sediment bags filled with sand were used for temporary backfilling of excavation sections
(procurement 2009, 2010). During the fieldwork free periods, the active sections of the site were covered
with steel plates measuring 2 x 4m (procurement 2009, 2010; weight of each approx. 1t) to minimize
unauthorized access by third parties. Cranes and excavators were used both during the excavation and for
securing the site.

Over the years, the Untermassfeld excavation was affected by a number of unlawful and manipulative ac-
tivities, including: illegal excavations, thefts and vandalism, fictitious reports of finds. Both the frequency
and intensity of these activities increased during the period under review (excavation reports Kahlke 2003e;
2006d; 2009d; 2010; 2011b; 2012; 2013). lllegal excavations and the misappropriation of finds were re-
ported to the responsible police authority in the years 2002, 2006, 2007, 2009, 2010, 2011, and 2012, and
property damage had to be reported in 2002, 2012, and 2013. Particularly regrettable was the theft of a
'Pseudodama’ vallonnetensis skull fragment with the brow tine still attached (2002) and the loss of postcra-
nial skeletal elements from Stephanorhinus hundsheimensis (2010). An illegal excavation in 2006 received
wide media coverage (see section 7.) but, to date, actual losses remain unknown. In 2014, two anonymous
packages containing rock and bone material were recovered, but the specimens were of uncertain origin
and with demonstrably false accompanying data.

2.2. Excavation progress and field documentation

During the late 1980s and 1990s fieldwork progressed at the main planum (Level I, 1.0m below site O-level;
see Ellenberg and Kahlke 1997, Fig. 5) in a northerly direction (Lower Fluviatile Sands), and at Level Ill
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Fig. 1 Untermassfeld research excavation, general plan showing areas excavated between the years 2001-2015 in the southern part of
the site below Level I. — Years denote the respective excavations. — () Work continued in previously excavated grid squares.

(2.5-2.0m below site 0-level; R.-D. Kahlke 2001c, 420f.) in a northwesterly direction (Upper Fluvial Sands,
channel infill) (R.-D. Kahlke 1997b; 2001c, 423f., Fig. 4).

During the 1996 field season 28 fresh grid squares (Q 841-844, 869-881, 1478-1483 and 1486-1490)
were opened in the northern section of the site. In addition, work continued on eleven grid squares that
had previously been opened in 1995 (Q 773-775, 804, 807-809 and 837-840). The increasingly brittle to
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Fig. 2 Untermassfeld research excavation, southern area of the site below Level I. — a Recovery of a right femur of Mammuthus meridio-
nalis in a plaster jacket from grid square Q 25, from left to right: M. Bladt, G. Utschig, D. R&ssler, M. Stache (June 2006). — b Excavation
and graphic documentation of excavation finds, from left to right: C. Birnbaum, E. Haase (July 2008).

soapy preservation state of the vertebrate remains and the dramatically decreasing concentrations of finds
led to the end of the excavation work in this section. Final work was carried out in the northern part of
the site during the 2000 field season in grid squares Q 795, 796, 830, 831, 867, 868, 1491-1493, 1495,
2371-2373, 2389-2391, and 2407-2409, just north of an exceptionally rich bone concentration (within
Q 915-918 and 921-924; R.-D. Kahlke 2001g, 949, Fig. 9, excavation plan Xlll). Here, all grid squares were
excavated down to the underlying flood loam deposits. No new finds were found in the Lower Fluvial Sands
excavated in this part of the site (Kahlke 2000d).

By 2001, fieldwork was relocated to the southern area of the site below the main planum (annual excava-
tion reports Kahlke 2001h — 2004d; 2006d — 2015). Including the 2015 fieldwork season, a total of 61 grid
squares (Fig. 1) were excavated to a maximum depth of 3.50m below site O-level (i.e., 2.50m below Level |,
about 5.50m below ground level) in this section (Table 3). Two main aims dictated the progression of field-
work in the northwesterly direction. The first was to document the geological conditions within the channel
infill to the immediate north of the Coarse Clastic Mudflow Fan (Ellenberg and Kahlke 1997, 49ff.; Kahlke
et al. in this volume). The second aim was the recovery of fossil material from the Upper Fluvial Sands, in

Fig. 3 Untermassfeld research excavation, southern area of the site below Level I. — a Photographic documentation of sediment bodies,
T. Korn. — b Geological profiling and surveying, from left to right: U. Linnemann, D. Rossler, A. Gartner (June 2014).
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UNTERMASSFELD
08,08, 2010

Fig. 4 Untermassfeld research excavation, southern area of the site below Level I. — a Polyspecific bone concentration in Upper Fluviatile
Sands, channel infill [UFS()], Q 627 and 628, 2.07-1.67 m below site O-level. — b Block recovery by crane through the open roof of the
excavation tent (June 2010).

particular from the deepest part of the channel, rich in finds, between the lithostratigraphically correspond-
ing area already excavated in the northwest part of the site (R.-D. Kahlke 2001g, 951f., excavation plans
VIII, X, XI) and the site's southern border.

Depending on the quantity and configuration of the finds, the sediments were dug one grid square at a
time in sections of 5-25cm thickness (frontispiece; R.-D. Kahlke 1997b, 10ff.). Due to the threat of theft,
only a few grid squares were usually open at any one time and individual finds, especially those of special
scientific importance, were recovered, if possible, on the day of discovery (Fig. 2a). The position of the finds

Field season Number of finds

2000 no fossils

2001 101 + preserved sediment block with 74 visible finds (Fig. 12)
2002 282

2003 321 + preserved sediment block with 255 visible finds (Fig. 5a)
2004 152

2005 no excavation

2006 530

2007 410

2008 251

2009 347

2010 417

2011 239

2012 118

2013 117

2014 112

2015 460

Total 4,186

Table 4 Number of excavated fossil finds 2000-2015 (large mammals).
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UNTERMASSFELD
Q 22
02,07.03

Fig. 5 Untermassfeld research excavation, southern area of the site below Level I. — a Polyspecific bone concentration in channel lag
deposits of Upper Fluviatile Sands [UFS()], Q 21 and 22, 2.14-1.90 m below site O-level, including the skull, left antler and two hind limbs
of 'Pseudodama’ vallonnetensis and a partial skeleton with both forelimbs of Acinonyx pardinensis pleistocaenicus. — b Crane in operation
for block recovery on a pallet (July 2003).

was measured three-dimensionally and, according to exposed contours, recorded using a scale of 1:10 in
field drawings. For this, an archaeological planning fame was occasionally used (Fig. 2b).

All finds were labelled, and including a duplicate label listed in the annual excavation diaries. Together with
all the field drawings, these tabular diaries were archived in the Senckenberg Research Station of Quater-
nary Palaeontology and contain information on daily work, excavated grid squares, find positions, preserva-
tion states, sediment character, and screen-washed sediment.

In parallel to the graphic field documentation of fossil material, the geological sections associated with the
excavation work were profiled (R.-D. Kahlke, U. Linnemann, A. Gartner). Finds and sections were photo-
graphed regularly for documentation purposes (Fig. 3a—b). All photos are stored either in analogue format
(up to 2004) or in the digital archive at the Senckenberg Research Station of Quaternary Palaesontology,
Weimar.

Depending on the find density and conservation status, fossils were taken out of the embedding sediment
as individual pieces, removed in plaster jackets to ensure stability (Fig. 2a), or lifted by crane in large blocks
from the excavation site. (Fig. 4; Keiler 2006, 19ff.).

Block excavations were carried out mainly in the case of high concentrations of interlocked skeletal elements
(Figs. 4-5). Individual large blocks, including metal reinforcement and plaster jacket, weighed up to 0.5t.
Specimens of up to 1.0t in weight can be moved with the aid of a crane and lifting platform in one of the
especially equipped laboratories at the Weimar research station (Kahlke 2006¢, 194f.).

Between 2001 and 2015, a total of 4,186 finds (Table 4) were recovered from a total of 61 grid squares
(Fig. 1) in the southern area of the site below the main planum. The count includes all pieces extracted
from sediment blocks as well as the visible, individual elements in as yet untreated blocks (see section 4.1.).
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Fig. 6 Untermassfeld research excavation, southern area of the site below Level I. — a Polyspecific bone concentration in channel lag
deposits of Upper Fluviatile Sands [UFS())], Q 30 and 31, 1.84-1.66m below site O-level, including the skull and skeletal elements of Eucla-
doceros giulii and calcaneus sin. of Mammuthus meridionalis with traces of hyena gnawing. — b Ventilated polystyrene foam boxes used
to cover fossils left in situ within the fossiliferous layer, sandbags used to protect the active excavation trenches against collapse, and big
sediment bags used as backfilling after completion of excavation work (July 2008).

The number of excavated finds is higher than that of the corresponding catalog numbers, since individual
preparations may contain several skeletal elements (see section 8.).

At the end of each field season (Table 1-4) the active sections (Fig. 1) were protected both from debris and
any potential destructive activities from third parties (Fig. 6). Any partially exposed finds remaining at the
site were encased in foam jackets. Up to 500 sandbags, in alternating arrangements, were used to provide
stability for the profile walls. Until 2011, the sections were filled with sediment bags, each with an approxi-
mate filling weight of 2t. (Fig. 6b). Cranes were used to move the sediment bags into position.

From 2012, temporarily discontinued excavation areas were covered with large steel plates using beams as
supports (Fig. 7a-b). In order to lay four such plates, weighing 1t each, and remove them the following
year, cranes were once again needed. During the fieldwork free periods the plate covering was hidden un-
der 10t of sediment from the site.

By the end of 2015, 667 grid squares had been dug at the Untermassfeld excavation (Fig. 8).

After completion of fieldwork in 2014, a detectable, weather-resistant, stainless steel construction was
placed by the profile walls situated to the south and west of the active sections (under the main planum).

Fig. 7 Untermassfeld research excavation, southern area of the site below Level I. —a Construction work at an active excavation section
showing beams used as support for a steel plate cover. — b Securing the site with tarpaulin and steel plates (July 2012).
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1478|1479 1480 [1481 | 1482 [ 1483 1486|1457 | 1488 | 1489 |1490 1491|1402 1493|1494 [ 1495
881 | 880 | 879 | 878 | 877 | 876 | 875 | 874 | 873 | 872 | 871 | 870 | 869 | 868 | 867 |2371| 2372|2373
844 | 843 | 842 | 841 | 840 | 830 | 838 | 837 | 836 | 835 | 834 | 833 | 832 | 831 | 830 |2389|2390|2391
812 | 811 | 810 [ 809 [ 808 | 807 | 805 | 805 | 804 [ 803 | 802 | 801 | 800 | 799 | 798 | 797 | 796 | 795 |2407|2408 2409
779 | 778 | 777 | 776 | 775 | 774 | 773 | 772 | 771 | 770 | 769 | 768 | 767 | 766 | 765 | 764 | 763 | 762 | 919 | 920
892 | 853 | 816 | 781 | 748 | 74T | 746 | 745 | 744 | 743 | 742 | 741 | 740 | 739 | 738 | 737 | 736 | 735 | 734 | 733 | 732 | 731 | 918 | 921
893 [ 854 | 817 | 782 | 749 | 730 | 720 | 728 [ 727 | 726 | 725 | 724 | 723 [ 722 | 721 | 720 | 719 [ 718 | 717 | 716 | 715 | 714 [ 917 | 922 [ 045 | 950
1820|894 | 855 | 818 | 783 | 750 | 713 | 712 | 711 | 710 | 709 | 708 | 707 | 706 | 705 | 704 | 703 | 702 | 701 | 700 | 699 | 698 | 697 | 916 | 923 | 944 | 951 | 962
895 | 856 | 819 | 784 | 751 | 696 | 695 | 694 | 693 | 692 | 691 | 690 | 689 | 688 | 687 | 686 | 685 | 684 | 683 | 682 | 681 | 680 | 915 | 924 | 943 [ 952
896 | 857 | 820 | 785 | 752 | 670 | 660 | 650 [ 580 | 570 | 560 | 550 | 540 [ 530 | 520 [ 510 | 500 [ 490 | 480 | 470 | 460 | 450 [ 914 | 925 [ 042 | 953 | 960 | 071 [ 978
897 | 858 | 821 | 786 | 753 | 671 | 661 | 651 | 581 | 571 | 561 | 551 | 541 | 531 | 521 | 511 | 501 | 491 | 481 | 471 | 461 | 451 | 913 | 926 | 941 | 954 | 959 | 972 | 977
822 | 787 | 754 | 672 | 662 | 652 | 582 | 572 | 562 | 552 | 542 | 532 | 522 | 512 | 502 | 492 | 482 | 472 | 462 | 452 | 912 | 927 | 940 | 955 | 958
823 | 788 | 755 | 673 | 663 | 653 | 583 | 573 [ 563 | 553 | 543 | 533 | 523 | 513 | 503 | 493 | 483 | 473 | 463 | 453 | 911 | 928 | 030 | 956 | 957 [ 074 [ 975
824 | 789 | 756 | 674 | 664 | 654 | 584 | 574 | 564 | 554 | 544 | 534 | 524 | 514 | 504 | 494 | 484 | 474 | 464 | 454 | 910 | 929 | 938 | 125 | 116 | 115 | 127 [ 129 (130 [ 131
825 | 790 | 767 | 675 | 665 | 655 | 585 | 575 | 565 | 555 | 545 | 535 | 525 | 515 | 505 | 495 | 485 | 475 | 465 | 455 | 909 | 930 | 937 | 124 117 114 | 126 {128 | 98 | 99
826 | 791 | 758 | 676 | 666 | 656 | 586 | 576 | 566 | 556 | 546 | 536 | 526 | 516 | 506 | 496 | 486 | 476 | 466 | 456 | 208 | 931 | 936 123 [118 |13 [ 75 | 76 [ 87 | 100
827 | 792 | 759 | 677 | 667 | 657 | 587 | 577 | 567 | 557 | 547 | 537 | 527 | 517 | 507 | 497 | 487 | 477 | 467 | 457 | 907 [ 932 | 935 | 122 | 119 |112 | 74 | 77 | 96 [101
568 | 558 | 548 | 538 | 528 | 518 | 508 | 498 | 488 | 478 | 468 | 458 | 906 | 933 | 934 [ 121 [120 (111 | 73 | 78 | 95
|:|a |:|b 560 [ 559 | 549 | 539 | 529 | 519 [ 509 | 490 | 489 | 479 460 4509|618 636 | 1 | 5 | @ [13 | 72 [ 79 |04
598 | 597 | 596 | 695 | 594 | 593 | 692 | 591 | 590 | 619 | 637 | 2 | 6 10 | 14 | 71 | 80 | 93
N 611 | 610 | 609 | 608 | 607 | 606 | 605 | 604 | 620 | 638 | 3 T 1" 64 | 70 | 81 92
I 629 [ 628 | 627 | 626 | 625 | 624 | 623 622 |621 639 | 4 |8 |12 [63 |60 |62 | 01
648 | 39 | 36 | 33 (30 | 27 | 26 | 646 | 644 | 642 640 | 16 | 15 | 58 | 62 | 68 | 83 | 90
649 | 40 | 37 | 34 | 31 28 | 25 | 647 | 645 | 643 | 641 | 17 | 18 | 67 | 61 67 | 84 | 89
41 |38 |35 |32 [20 |24 |23 [ 22 | 21 |20 |19 [ 54 | 56 | 60 | 86 | &5 | o8
42 | 43 | 44 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 55 | 69 | 85 | 86 | 87
159 | 158 | 157 | 156 | 155 [ 154 [ 153 | 152 | 151 | 150 | 149 | 148 | 147
196 [195 | 194 [193 | 192 [191 | 190 [ 189 |188 | 187 [ 186 | 185 [ 184
234 233 | 232 | 231 | 230 | 229 | 228 | 227 | 226 | 225 | 224 | 223
Fig. 8 Untermassfeld research excavation, general plan showing the en- 270 I 267 | 266
tire excavated area (as of the end of 2015). — a Grid squares with docu-
mented large mammal finds. — b Grid squares where no finds were found S19 | e A |50 | %09
or areas of fossil loss, in the central section with partially undocumented 339 | 338 | 337 | 336
large mammal finds (rescue excavation immediately after discovery of the ass IR =:2
site, see R.-D. Kahlke 2001g, 947f.) (Update of square configurations by PN Y o

G. Utschig with support of E. Haase and J.-A. Keiler).

This was done in order to permanently mark adjacent areas which looked promising for possible future
investigations (Kahlke 2014). These reserved areas, to be left untouched, have been registered by the Thur-

ingian State Office for Heritage and Archaeology.

3. Sampling

Samples from Untermassfeld were taken for analysis in various different projects. These samples were col-
lected from the stratigraphic sequence of the site and its surroundings, as well as from the corresponding
finds. Examination of the material has not yet been completed for every investigation.
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Sample Location Stratigraphic unit Date
UF 12 Q 528 Younger Coarse Gravels (YCG) 15.07.2015
UB 1-1 Q594 (W margin)  Younger Coarse Gravels (YCG) 04.06.2014
UFD 8 Q 954 Younger Coarse Gravels (YCG) 28.06.2011
UFD 7 Q 594 Floodplain deposit (FPD) 28.06.2011
UFD 6 Q1377 Lower Fluviatile Sands (LFS), lowermost part 28.06.2011
UFD 5 Q 1377 Lower Fluviatile Sands (LFS), lowermost part
UF 16 Section 2m N of Lower Fluviatile Sands (LFS), uppermost silt layer (see R.-D. Kahlke 15.07.2015
square Q 1489 2001d, Fig. 2, Q 805-797, layer 5)
UF 15 Section 2m N of Lower Fluviatile Sands (LFS) above uppermost silt layer (see R.-D. 15.07.2015
square Q 1489 Kahlke 2001d, Fig. 2, Q 805-797, layer 5)
UFDk4 Q34 Sandy carbonate breccia (SCB) 28.06.2011
UFD 4 Q42 Upper Fluviatile Sands, lower part [UFS(I)], base of channel infill 28.06.2011
UFD 3 Q42 Upper Fluviatile Sands, lower part [UFS(I)], base of channel infill 28.06.2011
UFD 1 Q42 Upper Fluviatile Sands, lower part [UFS(])] 28.06.2011
UB 2-1 Q43 (N margin) Upper Fluviatile Sands, lower part [UFS(])] 04.06.2014
UB2-2 Q43 (N margin) Upper Fluviatile Sands, lower part [UFS(])] 04.06.2014
UB 1-2 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UB 1-3 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UB 1-4 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UB 1-5 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UB 1-6 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UB 1-7 Q594 (W margin)  Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UF 1 Q 609 Lower carbonate plate in Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UF 3 Q 596 Upper Fluviatile Sands, lower part [UFS(I)] between upper and lower ~ 04.06.2014
carbonate plate
UF 2 Q610 Upper Fluviatile Sands, lower part [UFS(I)] between upper and lower ~ 04.06.2014
carbonate plate
UF 7 Q611 Upper Fluviatile Sands, lower part [UFS(I)] between upper and lower ~ 04.06.2014
carbonate plate
UF 4 Q 609 Upper carbonate plate in Upper Fluviatile Sands, lower part [UFS(I)] 04.06.2014
UF 5 Q610 Upper carbonate plate in Upper Fluviatile Sands, lower part [UFS(1)] 04.06.2014
UF 6 Q 40 Upper Fluviatile Sands, lower part [UFS()], lateral extrusion, listric fault 2 04.06.2014
UF9 Q 609 Upper Fluviatile Sands, lower part [UFS(l)], clasts from carbonate plates 04.06.2014
UFD k2 Q609 Travertine plate, NE margin (TRA) 28.06.2011
UFD k3 Q596 Travertine plate, uppermost part (TRA) 28.06.2011
UFD k1 Q609 Dolomite boulder (D) 28.06.2011
UF 8 Q 627 Dolomite boulder (D) 04.06.2014
UF 13 Q 538, 2.0m below Upper Fluviatile Sands, lower part [UFS())], infill of a small channel 15.07.2015
site O-level
UF 14 Q 538, 1.5m below Upper Fluviatile Sands, lower part [UFS(l)], infill of a second small 15.07.2015
site O-level channel above UF 13
UFD 2 Q42 »Silt band« =fossil soil (SB) 28.06.2011
UB2-3 Q43 (N margin) »Silt band« =fossil soil (SB) 04.06.2014
UB2-4 Q43 (N margin) »Silt band« =fossil soil (SB) 04.06.2014
UB2-5 Q43 (N margin) Upper Fluviatile Sands, upper part [UFS(u)] 04.06.2014
UF 11 Q 598 Upper Fluviatile Sands, upper part [UFS(u)] 15.07.2015

Table 5 Samples for granulometric and geochemical analysis (in stratigraphic order of deposition).
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Sample Location Stratigraphic unit Date

UFD 8 Q 594 Younger Coarse Gravels (YCG) 28.06.2011
UFD 4 Q42 Upper Fluviatile Sands, lower part [UFS(])], base of channel infill 28.06.2011
UFD 0 50°32'10.20"N Fluviatile sands of the recent Werra floodplain 28.06.2011

10°24'48.50"E

Table 6 Samples for zircon analysis (in stratigraphic order of deposition).

3.1. Sediment transfer preparations

During the 2000 field season, two large-format sediment transfer preparations were made from the ex-
posed stratigraphic levels in order to document sedimentary structures at the site (M. Stache, Senckenberg
Weimar). The following layers were considered:

Younger Coarse Gravels to floodplain deposits (0.5 x 1.5m) from the northern region of the excavation, grid
square boundary Q 763/764, 2.56m below — 1.06 m above 0-level, IQW 2011/2 767 (Mei. 35004) (Kahlke
2000d, Figs. 1, 3-4; Keiler 2001c¢, 55, Fig. 4).

Lower Fluviatile Sands (1.0 x 2.0m) from the northern region of the excavation, grid square boundary
Q 1491/1492, 0.94m below — 1.06 m above 0-level, IQW 2011/38029 (Mei. 35003) (R.-D. Kahlke 2000d,
Figs. 5-9; 2001i; Fig. 9b).

3.2. Granulometry and geochemistry

A total of 38 samples were taken for granulometric and/or geochemical studies (A. Gartner, U. Linnemann,
both Senckenberg Natural History Collections of Dresden; Table 5). Investigation of the mineral shape and
texture support the reconstruction of the depositional regimen of the fluviatile sediments of the site. The
geochemical analyses, which will be published elsewhere, are thought to identify and to distinguish palaeo-
soil sequences from each other, as well as to reveal potential differences in the mineralogical composition
of the sediments.

3.3. U-Pb ages of detrital zircon and provenance determination

A series of samples of fluvial sediments have been taken for zircon analyses (A. Gartner, U. Linnemann, both
Senckenberg Natural History Collections of Dresden; Table 6).

At least 120 zircons per sample will be studied in respect to their morphology and age. The latter will be
determined by analyzing the U-Th-Pb isotopic composition of each zircon (Gerdes and Zeh 2006; Gartner
et al. 2013 and references therein). Resulting age distribution and morphology patterns will hopefully al-
low potential changes to be detected in the provenance of the sediments, which are assumed to record
the catchment areas evolution. The method appears to be suitable in terms of its potential to enhance
the current knowledge of the fluvial history of the Werra valley. Results of this project will be published
elsewhere.
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Fig. 9 Untermassfeld research excavation, northern area of the site. — a Sampling of the floodplain deposits (FPD) between underlying
Younger Coarse Gravels (YCG) and overlying Lower Fluviatile Sands (LFS), grid square boundary Q 764/763, 2.06-1.30m below site
0-level. — b Removal of a fresh sediment transfer preparation [IQW 2011/38029 (Mei. 35003)] from Lower Fluviatile Sands (LFS), grid
square boundary Q 1491/1492, 0.94m below — 1.06 m above site 0-level. — ¢ Sampling of fossiliferous Lower Fluviatile Sands (LFS), grid
square boundary Q 1491/1492, 0.90m below — 0.27 m above site 0-level (July 2000).

3.4. Combined ESR/U-series dating

Samples were taken from six cervid teeth recovered from the Untermassfeld Fluviatile Sands for dating by
the combined ESR/U-series method (C. Falguéres, J.-J. Bahain, both from the National Museum of Natural
History, Paris). This approach takes into account both ESR and U-series data and includes radioelement
contents, isotopic ratios, palaeodoses and external gamma-dose rates. Dosimeters were installed in Unter-
massfeld’s Upper Fluviatile Sands (Q 23, 156 and 194) and Younger Coarse Gravels (outside the excavation
area) between the summer of 2003 and the spring of 2004 (Kahlke 2003e; 2004d).

Using a specific U-uptake parameter (p-value), the US-ESR model enables the uranium uptake history in
each dental tissue to be reconstructed (Grin et al. 1988), but cannot account for uranium loss. In the
Untermassfeld samples, the high uranium content in the enamel tissue plus an isotopic ratio (23°Th/234U)
higher than unity prevented the calculation of a modelled age to be performed. This suggests that uranium
leaching has produced a geochemistry history that is much too complicated to reconstruct (pers. comm.
C. Falgueres, 17 August 2015).

3.5. Amino acid racemization dating (AAR)
AAR uses the time-dependent breakdown of proteins and amino acids preserved in biominerals (e.g., of

shells) to provide an estimate of age over Quaternary timescales. The current technique of amino acid analy-
sis (Penkman et al. 2008) combines reverse-phase high-pressure liquid chromatography analysis (Kaufman
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Sample Location Stratigraphic unit

UMF_A-89/90 Section 2m N of square Lower Fluviatile Sands (LFS)
Q 1489, 0.90-0.89m below site 0-level

UMF_A-17/18 Section 2m N of square Lower Fluviatile Sands (LFS)
Q 1489, 0.18-0.17 m below site O-level

UMF_A-7/10 Section 2m N of square Lower Fluviatile Sands (LFS)
Q 1489, 0.10-0.07 m below site O-level

UMF_A-2/4 Section 2m N of square Lower Fluviatile Sands (LFS)
Q 1489, 0.04-0.02 m below site O-level

UMF_A+38/40 Section 2m N of square Lower Fluviatile Sands (LFS)
Q 1489, 0.39-0.40m above site 0-level

UMF_43NG-250/252 Q 43 (N margin), 2.52-2.50 m below Upper Fluviatile Sands, lower part [UFS(I)]
site O-level

UMF_43NG-220/222 Q 43 (N margin), 2.22-2.20m below Upper Fluviatile Sands, lower part [UFS(I)]
site O-level

UMF_43NG-180/182 Q 43 (N margin), 1.82-1.80m below Upper Fluviatile Sands, lower part [UFS(I)]
site O-level

UMF_43NG-160/162 Q 43 (N margin), 1.62-1.60m below Upper Fluviatile Sands, lower part [UFS(I)]
site O-level

UMF_25480G-165/166 Q 2548 (E margin), 1.66-1.65m below »Silt band« (SB)=fossil soil
site O-level

Table 7 Samples for obtaining phytoliths (in stratigraphic order of the position).

and Manley 1998) with the isolation by bleach treatment of an »intra-crystalline« fraction of amino acids
(Sykes et al. 1995). This combination of techniques results in the analysis of multiple amino acids from the
chemically protected (closed system) protein within the biomineral, thereby enabling both decreased sample
sizes and increased reliability of the analysis (Penkman et al. 2011).

Two Deroceras/Limax (Stylommatophora, Gastropoda) slug plates from Untermassfeld’'s Upper Fluviatile
Sands [IQW 1988/22 540 (Mei. 22 059)] were selected for amino acid analysis and are currently at the NEaar
laboratory at the University of York (K. Penkman).

3.6. Palynology

To increase current knowledge about the Early Pleistocene vegetation history of the palynologically little-
studied area of southern Thuringia (Stebich and Schneider 2002), samples were taken from the clayey flood-
plain deposit complex below the fossiliferous sands during the 2000 excavation season (grid square bound-
ary Q 764/763, 14 samples from 2.06-1.30m below O-level; Kahlke 2000d; Fig. 9a). In addition, a series
of samples were taken from the Lower Fluvial Sands [grid square boundary Q 1491/1492, 0.90m below —
0.27m above 0-level; see section 2.3.1., sediment transfer preparation IQW 2011/38029 (Mei. 35003);
Fig. 9¢] as well as from the Upper Fluvial Sands (grid square boundary Q 844/845; 1.00-0.00m below
0-level) to obtain data on the vegetation character when the fossil deposits at Untermassfeld were being
formed. During this process fine clastic sedimentary bodies were especially taken into account, as their
lower degree of oxidation could have enabled the survival of palaeobotanical micro remains.

Fresh finds of hyena coprolites (Pachycrocuta brevirostris) were also sampled. In all cases, only a few pollen
grains were detected, which could indicate either the presence of sparse forest vegetation or extensive open
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grassland [Pinus, Betula, Corylus, Quercus, Poaceae, Artemisia (M. Stebich, Senckenberg Weimar)]. Statisti-
cally significant pollen spectra could not be obtained.

3.7. Phytoliths

In order to obtain phytoliths, 10 samples were taken from the fossiliferous Lower and Upper Fluvial Sands
at Untermassfeld during the 2014 field season (S. Kotter, Senckenberg Centre for Human Evolution and
Paleoenvironment, Tubingen; Table 7) and prepared according to the method described by Piperno (2006).
Phytoliths could be isolated from the samples (pers. comm. M. B6hme, 17 July 2016). The aim of the inves-
tigation is to obtain supporting data for the reconstruction of the vegetation conditions in the area of the
site (e.g., Runge 1999) when the fossil deposits at Untermassfeld were first being formed. Unfortunately,
the study was not finished.

3.8. Macrobotany

Except for concentrations of carbonaceous particles (xylite) within polyspecific bone concentrations in the
lower part of the Upper Fluviatile Sands [UFS(l); R.-D. Kahlke 2001g, 935; 20064, 17], as well as some nega-
tive impressions of parts of plants on and within Pachycrocuta coprolites (Keiler 2001b, 695f., pl. 131), no
macro botanical fossils have so far been detected at Untermassfeld. Mechanical separation and screening
of a travertine plate from the deepest part of the Lower Fluvial Sands (TRA, Q 610, 2.32-1.40m below site
0-level, 30 May 2012) also failed to produce any finds (F. Kienast, Senckenberg Weimar). Corresponding rock
samples were kept [IQW 2013/41556 (Mei. 36902) — IQW 2013/41560 (Mei. 36906), IQW 2013/41570
(Mei. 36916) — IQW 2013/41576 (Mei. 36922)].

3.9. Microvertebrates

Since 2002, 112 samples for the extraction of small vertebrate remains have been collected in the field
(Fig. 10) and screen-washed in the lab using mesh sieves down to a size of 0.8 mm (G. Utschig, Sencken-
berg Weimar). The aim was to complete the hypodigm of micromammals and other small vertebrates from
Untermassfeld, the analysis of which can provide biostratigraphic, palaeoecological, and taphonomic in-
ferences. The sampling was mainly focused to areas rich in large mammals since these usually provide the
highest densities of microvertebrate fossils.

3.10. Tooth root cementum

Cementum bands in teeth provide reliable and accurate data on the age and season at the time of death of
the animal (Lieberman and Meadow 1992; Lieberman 1994). The cementum bands appear in alternating
translucent and opaque layers that result from seasonal growth patterns. Their width depends on osteogen-
esis variation (Kierdorf et al. 2012). By adding the age at which the tooth erupted to the number of seasons
of cementum growth, the age of an animal at the time of death can be detected. The season at the time of
death can be determined by analysing the outermost cementum band.
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Sample name (date), total weight,
number of samples.

-3.6

Square and depth range below 0-level of the site (m)
34 32 30 -28 26 -24 22 -20 -18 -16 -14 -12 -10

Stratigraphic unit

KS86-88 (18.05.2010), 216kg, 3

K548 (11.06.2007), 36kg, 1
K52012-08-15-2 (14.08.2002), 36kg, 1
K549 (12.06.2007), 36kg, 1

K503 (2002), 36kg, 1

K518 (13.08.2002), 36kg, 1

KS51-52 (12.06.2007), 72kg, 2

KS50 (13.06.2007), 36kg, 1

K525 (19.06.2003), 20kg, 1

KS70 (03.06.2008), 36kg, 1

KS71 (03.06.2008), 36kg, 1

K526 (2003), 80kg, 1

K517 (21.08.2002), 36kg, 1
KS2013-10-02-2 (13.06.2013), 20kg, 1
KS06 (30.07.2002), 36kg, 1

KS07 (31.07.2002), 20kg, 1

KS42-47 (09.07.2007), 216kg, 6

KS53 (14.06.2007), 36kg, 1

KS55 (15.06.2007), 36kg, 1

K572, 73 (03.06.2008), 72kg, 2

KS30, 31, 33 (03.07.2006), 60kg, 3
KS04 (12.09.2002), 20kg, 1

K519 (27.08.2002), 20kg, 1
K52013-10-11-2 (13.06.2013), 30kg, 1
KS54 (July 2007}, 18kg, 1

KS56, 65 (2007), 56kg, 2

K529 (13.06.2003), 36kg, 1
K52012-11-01-1, 2, 3 (02.07.2012), 108kg, 3
K574 (05.06.2008), 36kg, 1

K575 (05.06.2008), 36kg, 1

K578 (05.06.2008), 36kg, 1

K579, 80 (05.06.2008), 72kg, 2

K57 (June 2007), 12kg, 1

K576 (05.06.2008), 36kg, 1

KS81-83 (05.06.2008), 108kg, 3
KS66-68 (10.07.2008), 126kg, 3

K584 (03.07.2008), 36kg, 1

KS08 (03.09.2002), 20kg, 1

K509, 13 (27.08.2002), 72kg, 2

K577 (10.07.2008), 36kg, 1

KS85 (2009), 36kg, 1

K512 (03.09.2002), 36kg, 1

K511, 16 (04.09.2002), 72kg, 2

K510, 20 (05.09.2002), 72kg, 2

K515 (06.09.2002), 20kg, 1
KS2013-09-26-1 (13.06.2013), 20kg, 1
K$2012-08-15-1 (2002), 36kg, 1

K514 (06.09.2002), 36kg, 1

K558, 59 (16.07.2007), 72kg, 2

KS60 (16.07.2007), 36kg, 1

KS61 (16.07.2007), 36kg, 1

KS41 (12.06.2006), 36kg, 1

KS05 (05.09.2002), 36kg, 1

Ks01, 02 (19.06.2003), 76kg, 2
KS2013-08-26-2, KS2013-08-29-1, KS62-64 (2007), 168kg, 5
KS69 (2008), 54kg, 1

KS34-37 (06.07.2006), 144kg, 4

KS32 (2006), 36kg, 1

KS21, 22 (17.06.2003), 156kg, 2

K523, 24 (17.06.2003), 72kg, 2

KS93 (19.06.2003), 40kg, 1

KS27, KS2012-08-15-3 (17.06.2003), 116kg, 2
K28 (18.06.2003), 200kg, 1

KS38-40 (07.07.2006), 108kg, 3

KS89 (26.05.2011), 36kg, 1

KS90 (24.05.2011), 36kg, 1

K91, 92 (25.05.2011), 72kg, 2
KS2012-09-06-1 (21.06.2012), 36ke, 1
2012-09-06-2, 3, 4, KS2012-10-25-2, 3 (20.06.2012), 180kg, 5
KS2012-09-07-1 (20.06.2012), 36ke, 1
KS2012-07-18-1 (21.06.2012), 36ke, 1

Q41 -

Q49 —
Q22 —
Q29 -
Q3o
Q46
Q46 —
Q48 ——
Q49
Q156
Q157
Q157+158
Q46
Q41
Q41
Q41 —
Q39 —
Q39 —
Q41 ——

Q41
Q41 ——

Upper Fluviatile Sands,

upper part [UFS (u)]

Upper Fluviatile Sands,
lower part [UFS (I)]

Fig. 10 Untermassfeld research excavation, microvertebrate samples (2002-2013) from the Upper Fluviatile Sands, lower [UFS()] and
upper part [UFS(u); free of vertebrate remains so far]. — Horizontal axis: Grid square (Q) and depth range of samples below site O-level. —
Vertical axis: sample name, sampling date, total weight, number of samples (left), stratigraphic unit (right).
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The aim of the investigation was to see if the season at the time of death could be accurately determined
for bears to test whether the animals died during a hibernation crisis or if their death could be related to
a catastrophic event. To try to answer this question, a thin-section technique was applied on an Mjs sin
sample. [IQW 1980 /15523 (Mei. 15035); see Musil 2001b, pl. 119, 3]. Unfortunately, the image obtained
was not as satisfactory as expected due to diagenetic processes affecting the cementum (N. Garcia, Com-
plutense University of Madrid).

3.11. Stable isotopes of large mammal tooth enamel

Animals reflect the isotope value of their food and water in their tissues (DeNiro and Epstein 1978; Tieszen
et al. 1979). The analysis of mammal tooth enamel isotope values is therefore useful for understanding
diet or habitat use. Acquiring and comparing data from Untermassfeld (N. Garcia, Complutense University
of Madrid, R.-D. Kahlke; Table 8) with those of other Central and Western European sites of comparative
chronology, might address the topic of niche conservatism and could produce valuable information about
the palaeoecological evolution of ancient ecosystems. The data will contribute to a number of paleontolog-
ically interesting questions which have already been posed (e. g., Kahlke and Kaiser 2011).

3.12. Fossil biomolecules

A sample taken from Bison menneri [IQW 1983/19180 (Mei. 18 700)] was analysed using Matrix-Assisted
Laser Desorption lonisation Mass Spectrometry (MALDI-MS) in order to determine whether the bone protein
osteocalcin could be recovered and sequenced (Nielsen-Marsh et al. 2002). The sample did not yield any
identifiable peaks and further analyses were not conducted (Nielsen-Marsh et al. 2003).

During 2003, two fresh samples were taken from skeletal elements of ‘Pseudodama’ vallonnetensis and
ancient DNA analyses were conducted (J. Burger, Johannes Gutenberg University Mainz). No evaluable se-
guences could be obtained.

4. Preparation, documentation and storage
4.1. Preparation and conservation techniques

Preparation and conservation of the Untermassfeld finds were carried out in the laboratories of the Sencken-
berg Research Station of Quaternary Palaeontology, Weimar. As a rule, recent finds from each preceding
field season were prepared and documented during the fieldwork free periods (see section 4.2.). Exceptions
included some of the large blocks which were prepared one at a time over several calendar years.
Cleaning of the skeletal remains was carried out with water or organic solvents (e. g., acetone). Fragmented
finds were reconstructed with morphological accuracy using cyanoacrylates of varying viscosities. Any occa-
sional slight deformations in the specimens were fixed with gentle manual corrections.

A specially developed Polyvinylbutyral-(PVB-) impregnation method was used on the Untermassfeld fossil
material, both for the initial in situ conservation of fragile finds in the field, as well as for the consolidating
final preservation process (Keiler 1995; 2001a; 2001c). For in-situ preparations the original position of the
specimen was maintained, often while also retaining parts of the sandy sediment matrix. Large mammal
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Species

Samples

Inventory number

Bison menneri

‘Pseudodama’ vallonnetensis

Eucladoceros giulii

Hippopotamus antiquus

Sus scrofa priscus

Stephanorhinus hundsheimensis

Equus wuesti

Canis mosbachensis

Canis (Xenocyon) lycaonoides
Ursus cf. dolinensis

Pachycrocuta brevirostris

Homotherium latidens

Panthera onca gombaszoegensis

MEI BM-1 — BM-7

MEI CV-1 - CV-6

MEI EG-1 - EG-7

MEI HA-1 — HA-2

MEI SS-1 - SS-5

MEI SE-1 - SE-3

MEI EW-1 - EW-2

MEI CM-1 - CM-6

MEI XL-1 — XL-2

MEI UR-1 — UR-2

MEI PB-1 — PB-4

MEI HL-1 — HL-2

MEI PG-1 - PG-3

IQW 1980/16 686 (Mei.
IQW 1980/17 503 (Mei.
IQW 1983/18982 (M
IQW 1983/19007 (M
IQW 1983/19087 (M
IQW 1986/21447 (M
IQW 1988/22 593 (M

IQW 1981/17742 (M
IQW 1985/20486 (M
IQW 1986/21282 (M
IQW 1986/21283 (M
IQW 1986/21292 (M
IQW 1992/24 248 (M

IQW 1980/17919 (M
IQW 1981/17670 (M
IQW 1982/17817 (M
IQW 1985/20512 (M
IQW 1985/20593 (M
IQW 1986/21 065 (M
IQW 1986/21428 (M

IQW 1984/20281 (M
IQW 1984/20303 (M

(
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
IQW 1980/10527 (Mei.
IQW 1984/19970 (Mei.
IQW 1984/19976 (Mei.
IQW 1984/19980 (Mei.
IQW 1984/20310 (Mei.
IQW 1982/18597 (Mei.
IQW 1986/21237 (Mei.
IQW 1988/22 466 (Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.
(Mei.

IQW 1980/16993 (M
IQW 1982/18240 (M

IQW 1980/15512 (M
IQW 1983/19214 (M
IQW 1983/19228 (M
IQW 1986/21077 (M
IQW 1986/21 083 (M
IQW 1987/22251 (M

IQW 1987/22 008 (M
IQW 1994/24677 (M

IQW 1993/24313 (M
IQW 2002/27 455 (M

IQW 1983/19555 (M
IQW 1983/19558 (M
IQW 1990/23 566 (M
IQW 2015/42012 (M
IQW 1984/19977 (M
IQW 1996/25 444 (M
IQW 1986/21776 (M
IQW 1986/21780 (M
IQW 1986/21789 (M

16207)
17023)
18502)
18527)
18607)
20966)
22112)

17 263)
20006
20801
20802
20811
23777

16531
17192
17337
20031
20112
20584
20947

19801
19823

16048
19490
19496
19500
19830

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
18117)
20756)
21985)
16514)
17760)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

15024
18734
18748
20596
20602
21770

21527
24206

23842
26960

19075
19078
23095
47321
19497
24977
21277
21299
21308

Table 8 Samples for stable isotope analysis.
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Fig. 11 Untermassfeld collection at the
Senckenberg Research Station of Quater-
nary Palaeontology, Weimar. — a Slip lid
preparates of articulated small mammal re-
mains (July 2012). — b Row of cabinets with
Bison preparations, doors removed (Febru-
ary 2007).

skulls in particular were, at least until recently, conserved using in-situ preparations (Keiler 2008). Using this
technigue ensures that as little fossil material as possible is lost. Despite the presence of sediment infill, spec-
imens prepared in this way are able to be analysed using computer tomography with no problems (Keiler
2009; Santos et al. 2014).

Since the 2002 field season, articulated small mammal skeletons or partial-skeletons have also been re-
trieved in in-situ blocks. Partial removals of the sediment, followed by consolidation via impregnation were
carried out in the laboratory (Rdssler and Stache 2009). For protection, the specimens are stored in specimen
boxes fitted with glass lids (Fig. 11a).

In 2001, a large block containing teeth and skeletal elements of several large mammal species and individu-
als was excavated and prepared during the following years in-situ for research and demonstration purposes
(D. Rossler). The block was obtained from the grid squares Q 48 and 49, 1.70-1.38 m below site 0-level. In
order to transport and handle the 1.50 x 0.90 x 0.60 m sediment block, a steel-reinforced plaster jacket was
used to ensure stability (Fig. 12a). On removal from the site, the total weight of the block was about 300kg.
For long-lasting protection of the finished preparation, the plaster jacket was left on the sediment block, but
was thinned in order to reduce the weight (Fig. 12b). The fossil material in the finished 276 kg preparation,
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Fig. 12 Untermassfeld research  exca-
vation, block containing finds from grid
squares Q 48 and 49, 1.70-1.38m below
site O-level with teeth and skeletal remains
of Hippopotamus antiquus (including a ju-
venile individual) and Eucladoceros giulii
[IQW 2015/41933 (Mei. 47 242)]. — a Sed-
iment block prepared with steel-reinforced
plaster jacket separated from the underly-
ing stratum (July 2001). — b Fossil extraction
in the laboratory (April 2013). — ¢ Finished
fossil preparation under a glass cover (May
2015).
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was uncovered on PVB-consolidated sediment from the site, the fossil-free areas, however, were removed
down to a determined level (Fig. 12c). The preparation rests on a custom-made steel frame, which in turn
is supported by a stainless-steel veneered pedestal. The base of the block was sprayed with polyurethane
and clad with original sediment taken from the site. A total of 74 individual teeth or skeletal elements, or
fragments, are visible in the prepared block, which is covered with 6 mm safety glass.

4.2. Catalogue and excavation maps

Once preparation had been completed, consecutive catalogue numbers were assigned for all finds and all
objects were labelled. Existing handwritten catalogues and new additions were combined into one Excel
spreadsheet up to the year 2011. Since then, all site and object data have been stored in a FileMaker da-
tabase. Alongside the geographical, lithostratigraphic, and calendrical data for the finds, each grid square,
object and field note number, measured depth, as well as coordinates and place of storage in the Unter-
massfeld collection is recorded. Preparation date and preservatives used are also recorded.

Up to the year 2007, the final excavation plans were drawn by hand at a scale of 1:10 on tracing paper.
These plans were based on prepared and conserved finds, associated field drawings, as well as the photo-
graphic site documentation and excavation diaries (weekly forms). Since 2007, any conserved new finds
have been scanned or, if large, photographed, then traced into AutoCAD and put into a 3D coordinate
system to create a masterplan (E. Haase).

4.3. Collection storage

Following the renovation and expansion of a new building complex at Jakobskirchhof 4 in Weimar for the
Senckenberg Research Station of Quaternary Palaeontology (Kahlke 2006c¢), the Untermassfeld collection
was moved in 2005 and housed, mainly, in two separate storerooms (Building A, Collection Storeroom IV
and V) (Kahlke et al. 2007b; 2009). At present (January 2016), the total collection is stored in 55 collection
cabinets under climate-controlled conditions. Optimal parameters include a relative humidity of 50 % and a
constant room temperature of 20°C.

The collection cabinets are made of acid-free and plasticizer-free materials. As a rule, the cabinets contain
24 uniformly spaced drawers, with extensions for the storage of large finds weighing up to 50kg. The
drawers are lined with padded inlays made out of acid-free and moth-proof cotton felt and covered with
acid-free and plasticizer-free polyethylene sheets. With any change in the loading, the individual cabinets
can be maintained in a horizontal position within the cabinet rows via six individually adjustable feet. The
doors are furnished with dust seals and hung on three hinges and can be removed to facilitate work on the
collection (Fig. 11b).
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Discipline Researcher Published results
Excavation and documentation Teams of Senckenberg Weimar X xkk kxKk
Regional and local research history R.-D. Kahlke (Weimar) * kK kkkk
Regional geology and sedimentology J. Ellenberg (Jena) *
Geological structure of the site R.-D. Kahlke (Weimar) x k%
Geological history of the site A. Gartner (Dresden) and P

R.-D. Kahlke (Weimar) and

U. Linnemann (Dresden)
U-Pb geochronology A. Gerdes (Frankfurt/M.) and F—

A. Gartner (Dresden) and

U. Linnemann (Dresden) and

R.-D. Kahlke (Weimar)
ESR/U-series dating C. Falguéres (Paris) and <>

J.-J. Bahain (Paris)
Amino acid racemization dating K. Penkman (York) >
Palynology M. Stebich (Weimar) <>
Macrobotany F Kienast (Weimar) <>
Gastropods E. Krolopp (Budapest) *
Ostracods E. Pietrzeniuk (Berlin) <>
Fishes E. Rutte t (Warzburg), %

M. Béhme (Tubingen) P
Amphibians G. B6hme (Berlin), *

M. Béhme (Tubingen) P
Reptiles M. Béhme (Tubingen) [
Testudines L.C. Maul (Weimar) *
Birds D. Janossy t (Budapest), *

A. Manegold (Karlsruhe) P
Bovids A.V. Sher T (Moscow), *

M. Bukhsianidze (Tbilisi) *kk ok
Cervids H.-D. Kahlke t (Weimar), x  xx  +

Hippopotamids
Suids

Rhinocerotids

Equids

Elephantids

Canids
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M. Breda (Ferrara) and
R.-D. Kahlke (Weimar) and
A. Lister (London)

R.-D. Kahlke (Weimar)

C. Guérin T (Lyon) and
M. Faure (Lyon)

H.-D. Kahlke (Weimar),
A. Kotowski (Wroctaw) and
K. Stefaniak (Wroctaw) and
R.-D. Kahlke (Weimar)

R. Musil (Brno),
V. Eisenmann (Paris) and
N. Boulbes (Tautavel)

[.A. Dubrovo T (Moscow),
H.v. Essen (Dieren),
D. Mol (Rotterdam)

M.V. Sotnikova (Moscow)

* Kk kK

* %

* Kk k K

* Kk kK

*k kK

* % * Kk kk



Discipline Researcher

Published results

Ursids R. Musil (Brno),

N. Garcia (Madrid)
Mustelids M. Wolsan (Warsaw)
Hyaenids A. Turner t (Liverpool)
Coprolites J.-A. Keiler (Weimar)
Felids H. Hemmer (Mainz) and

R.-D. Kahlke (Weimar)
Insectivores, lagomorphs and rodents L.C. Maul (Weimar)
Cercopithecids H. Zapfe t (Wien),

J.W.F. Reumer (Rotterdam) and
R.-D. Kahlke (Weimar)

Taphonomy R.-D. Kahlke (Weimar) and
S. Gaudzinski (Neuwied)

Bone surface modifications L. Steguweit (Erlangen)

Bone modifications by insects J.-A. Keiler (Weimar) and

M. Benecke (K6In) and
J. Keiler (Rostock)

Bovid bone modifications by hyenas J. Arnold (Weimar)
Tooth root cementum analysis H. Kierdorf (K&In),
N. Garcia (Madrid)
Mesowear E. van Asperen (Liverpool) and
R.-D. Kahlke (Weimar)
Herbivore osteophagia R.-D. Kahlke (Weimar)
Rodent gnaw marks L.C. Maul (Weimar)
Palaeopathology U. Kierdorf (Hildesheim) and

S. Flohr (Hildesheim) and
R.-D. Kahlke (Weimar)

Paleotemperature determination E. Stephan (Konstanz) and

H.-P. Uerpmann (Tubingen) and
B. Cramer (TUbingen)

Analysis of stable isotopes N. Garcia (Madrid) and

R.S. Feranec (Albany) and
R.-D. Kahlke (Weimar)

Landscape reconstruction M. Stebich (Weimar) and

R.-D. Kahlke (Weimar)
Palaececology R.-D. Kahlke (Weimar)
Stratigraphy R.-D. Kahlke (Weimar)
Methods of bone preparation and J.-A. Keiler (Weimar)
conservation

* %

*k kK

* %k * %k kK

* % % * %k kK

* % %

* Kk kK

**x*x +

*k kK

*k kK

<->
<->

*k*

* Kk k

**k*k% +

* Kk k

* *k* *k Kk *k

*  kkk  kkkk +

**k*x +

Table 9 Scientific disciplines, researchers, and published results of the Untermassfeld research group, commas indicate separate projects
in chronological order.

*
* %
* kK

* Kk kK

<->

Results published in part 1 of the Untermassfeld monograph [R.-D. Kahlke (Ed.) 1997a].
Results published in part 2 of the Untermassfeld monograph [R.-D. Kahlke (Ed.) 2001a].
Results published in part 3 of the Untermassfeld monograph [R.-D. Kahlke (Ed.) 2001b].

Results published in this volume and volume 5.
Results published elsewhere.

Study in progress.

Available material did not lead to results.
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Researcher Year

J.-J. Bahain 2003, 2004

M. B6hme 2004, 2015

M. Breda 2001, 2013, 2014

M. Bukhsianidze 2009, 2010

V. Eisenmann 1999, 2003, 2008

C. Falguéres 2003, 2004

N. Garcia 1997, 2002, 2003, 2004, 2005, 2006-2007, 2012
A. Gartner 2014, 2015

S. Gaudzinski 2003, 2012

H. Hemmer 1997, 1999, 2006

U. Kierdorf 2001, 2004, 2010, 2015
S. Kotter 2014

F. Lacombat 2006-2008, 2010, 2015
U. Linnemann 2014, 2015

A . Manegold 2015

D. Mol 1999, 2002, 2007, 2008, 2009, 2010, 2015
C. Nielsen-Marsh 2001, 2004, 2009

K. Penkman 2009

J.W.F. Reumer 2002

A.V. Sher 2001, 2004

M.V. Sotnikova 2000

L. Steguweit 2011, 2014, 2015

H.-P. Uerpmann 1997

E. van Asperen 2008, 2012, 2013

H. van Essen 1999, 2003, 2006, 2015

Table 10 Research stays of members of the Untermassfeld international research group in
Weimar and/or at the site from 1997-2015.

5. Research
5.1. Involved disciplines

Since 1980, both material and findings from Untermassfeld have been the focus of a continuously evolving,
international research group. Table 9 provides an overview of the scientific disciplines involved, the partici-
pating researchers, and information on relevant publications.

Individual researchers have also taken part in residencies at the Senckenberg Research Station of Quaternary
Palaeontology and/or at the Untermassfeld site (Table 10). In a few exceptional cases, specimens were
loaned to the researcher’'s home institutions. Some important, but considered lost, reptile remains (R.-D.
Kahlke 2001c¢, 424; 20064, 19) were refound in Moscow in 2002 by M.V. Sotnikova (pers. comm., 04 April
2002) and returned, via a detour, to the Weimar collection in 2006. They had been involved in the process-
ing at B&hme (in this volume).
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5.2. Talks and conferences

Advancements in knowledge obtained from the current excavation and preparation work as well as the
evaluation of the finds have been presented and discussed at numerous scientific events. Corresponding
presentations and/or poster presentations are listed below, according to focus.

Geology and site genesis:

Ellenberg, J., Kahlke, R.-D., 2001. Die Geologie der unterpleistozanen Wirbeltierlagerstatte von Unter-
maffeld bei Meiningen. 10. Jahrestagung der Gesellschaft fir Geowissenschaften, Schmalkalden.
Kahlke, R.-D., 2002. Geology, Taphonomy, Palaeontology, Palaeoecology and Stratigraphic Position of
the Lower Pleistocene Fossil Site of Untermassfeld. Short Field Meeting Quaternary Research Association
(UK), UntermaBfeld.

Kahlke, R.-D., 2004. Quaternary geology, taphonomy, fauna and stratigraphy of the Lower Pleistocene
fossils site of Untermassfeld. 18™ International Senckenberg Conference, VI International Palaeontologi-
cal Colloquium, Untermal3feld.

Kahlke, R.-D., 2006. Geologie, Taphonomie und Paldobiologie des Unterpleistozéns von Untermaffeld.
Jahrestagung des Thiringischen Geologischen Vereins, UntermaBfeld.

Kahlke, R.-D., 2007. Geology, Taphonomy and Palaeobiology of the late Early Pleistocene fossil site of
Untermassfeld. Summer school »Quartar und Paldolithikum in Mitteldeutschland«, Thiringisches Lan-
desamt fur Denkmalpflege und Archaologie Weimar and University of Brno, UntermaBfeld.

Steguweit, L., Kahlke, R.-D., 2014. Cut marks and other indication: Archaeologist’s imagination, exper-
imental approach and the Early Pleistocene site of Untermassfeld (Central Germany). 56. Jahrestagung
der Hugo Obermaier-Gesellschaft fir Erforschung des Eiszeitalters und der Steinzeit, Braunschweig,
Schéningen.

Excavation techniques, methods of bone preparation and conservation, collection storage:

Kahlke, R.-D., 2007. Die Forschungsgrabung UntermaBfeld — ein interdisziplindres Projekt der Boden-
denkmalpflege in Thiringen: Ergebnisse 2000-2007. 1. Interdisziplinares Kooperationskollogium des
Thuringischen Landesamtes fir Denkmalpflege und Archéologie, Weimar.

Keiler, J.-A., 2003. Methoden der Grabung, Praparation und Konservierung unterpleistozaner Wirbel-
tierreste von UntermaBfeld/Stdthiuringen. 73. Jahrestagung der Paldontologischen Gesellschaft, Sym-
posium 5: Praparation und Wissenschaft, Mainz.

Keiler, J.-A., 2003. Grabungs- und Konservierungsmethoden an der unterpleistozanen Wirbeltierfund-
stelle UntermalB3feld. 73. Jahrestagung der Paldontologischen Gesellschaft, Mainz.

Keiler, J.-A., 2003. Forschungsgeschichte, Geologie, Paldontologie und Grabungsmethodik in der unter-
pleistozanen Komplexfundstelle UntermaBfeld/Sudthiringen. 5. Weiterbildungsveranstaltung des Ver-
bandes Deutscher Préparatoren, Untermal3feld.

Keiler, J.-A., 2004. Grabungs- und Konservierungsmethoden an der unterpleistozanen Wirbeltierfund-
stelle UntermaBfeld. 18" International Senckenberg Conference, Weimar.

Keiler, J.-A., 2007. Bergung, Praparation und Konservierung fossiler Sdugetierschadel aus dem Unter-
pleistozan von UntermalBfeld/Thiringen — ein Methodenvergleich im virtuellen Zeitalter. Paldobiologi-
scher Praparations-Workshop der Senckenberg Forschungsstation fur Quartarpaldontologie, Weimar.
Keiler, J.-A., Stache, M., 2001. Grabungs- und Konservierungsmethoden an der unterpleistozanen Wir-
beltierfundstelle UntermaBfeld. 40. Internationale Arbeitstagung des Verbandes Deutscher Praparato-
ren, Manderscheid.
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Keiler, J.-A., Stache, M., 2007. Grabungs- und Konservierungsmethoden an der unterpleistozanen Wir-
beltierfundstelle UntermaBfeld. Paldobiologischer Praparations-Workshop der Senckenberg Forschungs-
station fur Quartdrpaldontologie, Weimar.

Rossler, D., Keiler, J.-A., Utschig, G., Stache, M., 2004. Excavation and preparation techniques applied in
the fossil site of Untermassfeld. 18" International Senckenberg Conference, UntermaBfeld.

Roéssler, D., Stache, M., 2003. Kleinsauger-Einblicke: Praparation artikulierter Kleinsdugerskelette aus der
pleistozanen Wirbeltierfundstelle UntermaBfeld. 42. Internationale Arbeitstagung des Verbandes Deut-
scher Praparatoren, Bern.

Rossler, D., Stache, M., 2003. Kleinsauger-Einblicke: Préparation artikulierter Kleinsdugerskelette aus der
pleistozéanen Wirbeltierfundstelle UntermaBfeld. 73. Jahrestagung der Paldontologischen Gesellschaft,
Mainz.

Rossler, D., Stache, M., 2004. Kleinsduger-Einblicke: Praparation artikulierter Kleinsdugerskelette aus der
pleistozanen Wirbeltierfundstelle UntermaBfeld. 18t International Senckenberg Conference, Untermal3-
feld.

Rossler, D., Stache, M., Utschig, G., Keiler, J.-A., Kahlke, R.-D., 2006. Umzug der Fossiliensammlungen
der senckenbergischen Forschungsstation fiir Quartdrpaldontologie Weimar: Logistik und Durchfihrung.
45. Internationale Arbeitstagung des Verbandes Deutscher Praparatoren, Aachen.

Stache, M., 2010. Anwendung eines preiswerten 3D-Scanners im Bereich praparatorischer Arbeiten.
9. Weiterbildungsveranstaltung flr Préparatoren, Friedrichroda.

Fauna in transregional context:

Garcia, N., Feranec, R., Kahlke, R.-D., 2012. Large mammal niche conservation in European Pleisto-
cene habitats. Workshop »Environmental background of early hominin dispersal in western Eurasia«,
Senckenberg Research Station of Quaternary Palaeontology and ROCEEH, Frankfurt/M., Weimar.
Kahlke, R.-D., 1999. A Pleistocene carcass field: The excavation near Untermassfeld (Thuringia, Central
Germany). Annual meeting Werkgroep Pleistocene Zoogdieren, Rotterdam.

Kahlke, R.-D., 2000. Untermassfeld: A reference fauna of the Eurasian Post-Villafranchian Lower Pleisto-
cene. International Colloquium »Les premiers habitants de I'Europe«, Tautavel.

Kahlke, R.-D., 2003. Contemporary mammals of Mammuthus meridionalis during the late Lower Pleis-
tocene in Europe — The diverse Epivillafranchian Untermassfeld fauna. 3™ International Mammoth Con-
ference, Whitehorse, Dawson City.

Kahlke, R.-D., 2004. Late Early Pleistocene European large mammals: A mixture of Villafranchian and
Galerian (Cromerian) elements? 18" International Senckenberg Conference, VI International Palaeonto-
logical Colloquium, Weimar.

Kahlke, R.-D., 2005. Late Early Pleistocene mammal faunal communities in Europe: Mixtures of acquain-
tance or unigue assemblages? International Conference « Cadre biostratigraphique de la fin du Pliocene
et du Pleistocene inferieur (3 Ma a 780000 ans) en Europe meridionale », Tende, Nice.

Kahlke, R.-D., 2007. Untermassfeld — A key site for reconstructing the late Early Pleistocene (Epivilla-
franchian) mammal fauna in Europe. 25" Speleological School, 8" GLACKIPR Symposium, Sosnowiec,
Wroctaw.

Kahlke, R.-D., Garcia, N., Kostopoulos, D.S., Lacombat, F, Lister, A.M., Mazza, P.PA., Spassov, N., Titov,
V.V,, 2011. Climatic cyclicity, mammal communities and ecological stimuli of Early to early Middle Pleis-
tocene hominin dispersal in the western Palaearctic. XVIIl. INQUA Congress, Bern.
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— Kahlke, R.-D., Garcia, N., Kostopoulos, D.S., Lacombat, F, Lister, A.M., Mazza, PPA., Spassov, N., Ti-
tov, V.V,, 2012. Climatic cyclicity, mammal communities and ecological stimuli of Early to early Middle
Pleistocene hominin dispersal in the western Palearctic. Workshop »Environmental background of early
hominin dispersal in western Eurasia«, Senckenberg Research Station of Quaternary Palaeontology and
ROCEEH, Frankfurt/M., Weimar.

— Kierdorf, U., Kahlke, R.-D., 2004. Pathological findings on remains of Hippopotamus amphibius antiquus
Desmarest, 1822 (Hippopotamidae, Mammalia) from the late Lower Pleistocene site of Untermassfeld
(Thuringia, Central Germany). 18" International Senckenberg Conference, VI International Palaeonto-
logical Colloquium, Weimar.

— Lacombat, F, 2007. New investigations of the fossil rhino populations of the sites of Untermassfeld,
Voigtstedt, StBenborn, Ehringsdorf and Taubach. 1. Interdisziplindres Kooperationskollogium des Thi-
ringischen Landesamtes fiir Denkmalpflege und Archaologie, Weimar.

— Maniakas, I., Kahlke, R.-D., Kostopoulos, D.S., 2014. Morphometric-palaeoecological discrimination be-
tween two Epivillafranchian Bison populations of the Western Palaearctic. XIl Meeting of the European
Association of Vertebrate Palaeontologists, Torino.

— Maul, L.C., 1998. A provisional distributional history of the Lagomorpha in Europe during the Pleistocene
and the Late Pliocene. Euro-American Mammal Congress, Santiago de Compostella.

— Maul, L.C., 1999. Giant hamsters in the Pleistocene of Europe. Comments on taxonomy, phylogeny and
palaeoecology. IV European Workshop on Vertebrate Palaeontology, Albarracin.

— Maul, L.C., 1999. Phylogeny of the Biharian ground squirrels. Evidence from Central Europe. IV European
Workshop on Vertebrate Palaeontology, Albarracin.

— Maul, L.C., 2005. Late Pliocene and Early Pleistocene small mammal biostratigraphy — considered in the
light of arvicolid morphometric data. International Conference «Cadre biostratigraphique de la fin du
Pliocéne et du Pléistocene inférieur (3 Ma a 780000 ans) en Europe méridionale», Tende, Nice.

— Maul, L.C., 2013. Implications from a semi-articulated skeleton of Cricetus runtonensis in the late Early
Pleistocene of Thuringia (Central Germany). 201" Meeting of the International Hamster Workgroup,
Poznan.

— Maul, L.C., 2015. Biharian ground squirrels in the early Pleistocene of Central Europe. Field Workshop
»Taphocoenoses of the Quaternary fauna and geological events«, Kaniv.

— Maul, L.C., Markova, A.K., 2004. Similarity and regional differences in the Quaternary arvicolid evolution
in Central and Eastern Europe. 321" International Geological Congress, Firenze.

— Maul, L.C., Rekovets, L., 2013. Neue Funde von Trogontherium aus dem spaten Unterpleistozan Thirin-
gens. Symposium »Beaver: Quo vadis in Germany and adjacent areas«, Dresden.

— Moullé, P-E., Echassoux, A., Moigne, A.-M., Palombo, M.-R., Caloi, L., Kahlke, R.-D., Vekua, A., Lord-
kipanidze, D., 2000: Les faunes de la fin du Pléistocéne inférieur de la grotte du Vallonnet (Alpes-Ma-
ritimes, France), de Redicicoli (Latium, ltalie), de Untermassfeld (Allemagne) et de Akhalkalaki (Géor-
gie): L'horizon biostratigraphique du Vallonnet. International Colloquium »Les premiers habitants de
I'Europe«, Tautavel.

— Paunescu, A.C., Maul, L.C., Masini, F., 2004. Comparison of evolutionary patterns of Arvicola in Ger-
many, France and Italy. 18™ International Senckenberg Conference, VI International Palaeontological
Colloquium, Weimar.

Invited lectures:

— Kahlke, R.-D., 1997. 80 months of Excavation: The Lower Pleistocene Vertebrate Site of Untermassfeld
in Central Germany. Natural History Museum, Los Angeles.
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Kahlke, R.-D., 1997. 80 months of Excavation: The Lower Pleistocene Vertebrate Site of Untermassfeld
in Central Germany. Quaternary Studies Program, Northern Arizona University Flagstaff/Arizona, Mam-
moth Site of Hot Springs/South Dakota.

Kahlke, R.-D., 1998. The Guild of Larger Mammals in Europe One Million Years Ago: The Excavations at
Untermassfeld in Thuringia (Germany). Georgian State Museum, Thilisi.

Kahlke, R.-D., 2000. Searching for Quaternary Fossils. Communication for geologists of the Ministry of
Oil and Mineral Resources Sana’a/Yemen, Al Mukalla.

Kahlke, R.-D., 2007. Steppe in Germany: The Untermassfeld excavation. 25" Speleological School,
8™ GLACKIPR Symposium, Sosnowiec, Wroctaw.
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From 12-17 May 2002, the Senckenberg Research Station of Quaternary Palaeontology, Weimar organised
a field meeting of the British Association of Quaternary Research in Central Germany (R.-D. Kahlke 2002d;
2002e; Meyrick and Schreve 2002). The first day of the event was devoted to a visit of the Untermassfeld
excavation site (Palmer and Lee 2002). Results already obtained by the Untermassfeld international research
group were presented and discussed (see section 5.1.).

A highlight in the history of research at Untermassfeld was the 18™ International Senckenberg Conference,
which, as a continuation of the Weimar tradition of Quaternary research, also represented the VI Interna-
tional Palaeontological Colloquium [Maul and Kahlke (Eds.) 2004]. Under the general theme »Late Neogene
and Quaternary biodiversity and evolution: Regional Developments and interregional correlations«, 170 par-
ticipants from 30 countries took part in the conference from 25-30 April 2004 [Fig. 13; Anonymous 2004,
Baygusheva and Titov 2004; Kahlke et al. (Eds.) 2006; 2007a].

<
<

Fig. 13 Participants of the International Senckenberg Conference (VI International Palaeontological Colloquium in Weimar), 25-30
April 2004 in Weimar. — 1 Gerhard Bosinski (Cologne). — 2 Lingxia Zhao (Beijing). — 3 Angelique Monguillon (Lyon). — 4 Ya-Mei Hou (Bei-
jing). — 5 Clark Howell (Berkeley). — 6 Not identified. — 7 Evelyne Crégut-Bonnoure (Avignon). — 8 Jean-Philip Brugal (Aix-en-Provence). —
9 Hans-Dietrich Kahlke (Weimar). — 10 Not identified. — 11 Christine Hertler (Frankfurt/M.). — 12 Jean-Luc Meier (Bonn). — 13 Michael
Hofreiter (Leipzig). — 14 Not identified. — 15 Andrej Sher (Moscow). — 16 Ann Marie Moigne (Tautavel). — 17 Not identified. - 18 Ma-
rie-Anne Heran (Dijon). — 19 Elwira Szuma (Biatowieza). — 20 Brigitte Hilpert (Erlangen). — 21 Willrie van Logchem (Culemborg). — 22 Irina
Foronova (Novosibirsk). — 23 Roman Croitor (Kishinau). — 24 Yulia Selkova (Moscow). — 25 Vitali Logvynenko (Kiev). — 26 Alan Turner
(Liverpool). — 27 Stefan Meng (Halle). — 28 Friedemann Schrenk (Frankfurt/M.). — 29 Frederic Lacombat (Tautavel). — 30 Jan van der Made
(Madrid). — 31 Antony S. Stuart (London). — 32 Emiliano Aguirre (Madrid). — 33 Nuria Garcia (Madrid). — 34 Hans van Essen (Dieren). —
35 Adrie Kennis (Arnhem). — 36 Alfons Kennis (Arnhem). — 37 Laura Bishop (Liverpool). — 38 Angela Lamb (Liverpool). — 39 Sarah Elton
(Liverpool). — 40 Regina Langner (Weimar). — 41 Grit Neuland (Weimar). — 42 Barbel Fiedler (Weimar). — 43 Michael Stache (Weimar). —
44 Dieter Schéafer (Innsbruck). — 45 Dennis RoBler (Weimar). — 46 Gerald Utschig (Weimar). — 47 Paul Mazza (Florence). — 48 Maria Rita
Palombo (Rome). — 49 Brigitte Kaulich (Erlangen). — 50 Jadranka Mauch Lenardic (Zagreb). — 51 Vera S. Bajgusheva (Asov). — 52 Silvana
Condemi (Paris). — 53 Miriam Belmaker (Jerusalem). — 54 Marzia Breda (Ferrara). — 55 John-Albrecht Keiler (Weimar). — 56 Anastassia
Markova (Moscow). — 57 Daria Petruso (Palermo). — 58 Raffaele Sardella (Rome). — 59 Inessa Vislobokova (Moscow). — 60 Marina V.
Sotnikova (Moscow). — 61 Mieczylaw Wolsan (Warsaw). — 62 Martina Stebich (Weimar). — 63 Tao Deng (Beijing). — 64 Roberta Pini
(Paris). — 65 Vadim V. Titov (Taganrog). — 66 Jens Lorenz Franzen (Frankfurt/M.). — 67 Cesare Ravazzi (Bergamo). — 68 Ottmar Kullmer
(Frankfurt/M.). — 69 Gudrun Daxner-Hock (Vienna). — 70 Jérg Erfurt (Halle). — 71 Ralf-Dietrich Kahlke (Weimar). — 72 Hannah O’Regan
(Liverpool). — 73 Not identified. — 74 Hansjurgen Muller-Beck (Tubingen). — 75 Alexandra Cristina Paunescu (Weimar). — 76 Laura Longo
(Verona). — 77 Ivan Horacek (Prague). — 78 David Polly (London). — 79 Carmen Houben (Bonn). — 80 Margarita Erbajeva (Ulan Ude). —
81 Daniela Kalthoff (Bonn). — 82 Dick Mol (Rotterdam). — 83 Charles Schouwenburg (Zwartewaal). — 84 Not identified. — 85 Jelle Reumer
(Rotterdam). — 86 Andréa Valli (Milan). — 87 Thomas Kaiser (Greifswald). — 88 Anatoli Kroukover (Ntrnberg). — 89 Helmut Hemmer
(Mainz). — 90 Joseph Th. Groiss (Erlangen). — 91 Oldrich Fejfar (Prague). — 92 Lars W. van den Hoek Ostende (Leiden). — 93 Thomas Keller
(Wiesbaden). — 94 Vladimir Zazhigin (Moscow). — 95 Adam Nadachowski (Cracow). — 96 Thomas Mors (Stockholm). — 97 Stephan Schaal
(Frankfurt/M.). — 98 Federico Masini (Palermo). — 99 Alain Argant (Grenoble). — 100 Jaqueline Argant (Grenoble). — 101 Not identified. —
102 Bahadur Kotlia (Nanital). — 103 Sophie Montuire (Dijon). — 104 Joaquin Arroyo Cabrales (Mexico DC). — 105 Nicolas Navarro (Di-
jon). = 106 Vasil V. Popov (Sofia). — 107 Wighart von Koenigswald (Bonn). — 108 Tassos Kotsakis (Rome). — 109 Benedetto Sala (Ferrara). —
110 Jaishri Sanwal (Nanital). — 111 Federica Marcolini (Pisa). — 112 Gloria Cuenca Bescos (Zaragoza). — 113 Not identified. — 114 Alexej
S. Tesakov (Moscow). — 115 Leonid Rekovets (Kiev). — 116 Katarina Bogicevi¢ (Belgrade). — 117 Vesna Dimitrijevic (Belgrade). — 118 Véra
Eisenmann (Paris). — 119 Jordi Agusti (Sabadell). — 120 Gerhard Storch (Frankfurt/M.). — 121 Giancarlo Barisone (Rome). — 122 Patrizia
Argenti (Perugia). — 123 Volker Wilde (Frankfurt/M.). — 124 Silke Clasen (Halle). — 125 Nadya Alexeeva (Ulan Ude). — 126 Thijs van
Kolfschoten (Leiden). — 127 Dieter Schreiber (Karlsruhe). — 128 Gert D. van den Bergh (Leiden). — 129 Alexandra van de Geer (Leiden). —
130 Haowen Tong (Beijing). — 131 Lutz Christian Maul (Weimar). — 132 Liselotte Takken (Leiden). Not on the photograph: Gunter Braniek
(Weimar), James Brink (Florisbad), Simon Davis (Lisbon), Viviane Després (Leipzig), Marita Felder (Frankfurt/M.), tucja Fostowicz-Frelik
(Warsaw), Daniela Hartmann (Frankfurt/M.), Klaus Dieter Jager (Halle), Silke Karl (Frankfurt/M.), Marko Katzenberger (Frankfurt/M.),
Uwe Kierdorf (GieBen), Dimitris Kostopoulos (Thessaloniki), Adrian Lister (London), George Lyras (Athens), Isabelle Robert (Paris), Martin
Sabol (Bratislava), Andries Schoneveld (Spijkeniss), Tim Schuler (Weimar), Ann Marie Semah (Paris), Nikolai Spassov (Sofia), Walther Steiner
(Weimar), Fritz F. Steininger (Frankfurt/M.), Chris and Katharina Takken-Sahli (Fréschbach).
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Fig. 14 Untermassfeld research excava-
tion, day trip to the site for the participants
of the International Senckenberg Confer-
ence (VI International Palaeontological Col-
loquium in Weimar), 28 April 2004. — a Dis-
cussion of geology, taphonomy, fauna and
stratigraphy of the site by R.-D. Kahlke. —
b Discussions with reference to exhibited
fossil finds (casts). — ¢ Presentation of the
excavation and preparation techniques by
D. Réssler.
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The excavation and faunal finds of Untermassfeld were recognized by lectures, a special show (see below),
two public evening lectures (see above), and a day trip (Fig. 14).

On the occasion of its 16" annual meeting under the theme »Geology of the region around Meiningen and
the Rhon, around 40 members of the Thuringian Geological Association visited the ongoing excavation
on 9 June 2006.

5.3. Publications

Finds and research results from the Untermassfeld excavations have so far been presented in four mono-
graph volumes [R.-D. Kahlke (Ed.) 1997a; 2001a; 2001b; Kahlke 2006a]. In these volumes are bibliographies
for each hitherto existing publication (R.-D. Kahlke 1997b; 2001c). Research results within these volumes
have been published on the following topics (in bibliographic order): Regional and local research history
(R.-D. Kahlke 1997b; 2001¢), regional geology, sedimentology and geological structure of the site (Ellenberg
and Kahlke 1997; R.-D. Kahlke 2001d), palaesomagnetism (Wiegank 1997), gastropods (Krolopp 1997),
fishes (Rutte 1997), amphibians (Bohme 1997a), testudines (Maul 1997), birds (Janossy 1997), bovids (Sher
1997), cervids (H.-D. Kahlke 1997; 2001a), hippopotamids (R.-D. Kahlke 1997c; 2001e), suids (Guérin and
Faure 1997), faunal character, taphonomy, palaeoecology and stratigraphy (R.-D. Kahlke 1997d), methods
of bone preparation and conservation (Keiler 2001a), rhinocerotids (H.-D. Kahlke 2001b), equids (Musil
2001a), elephantids (Dubrovo 2001), canids (Sotnikova 2001), ursids (Musil 2001b), mustelids (Wolsan
2001), hyaenids (Turner 2001), coprolites (Keiler 2001b), felids (Hemmer 2001), insectivores, lagomorphs
and rodents (Maul 2001a), cercopithecids (Zapfe 2001), herbivore osteophagia (R.-D. Kahlke 2001f), rodent
gnaw marks (Maul 2001b), palaeotemperature determination (Stephan et al. 2001), palaeoecology and
biostratigraphy (R.-D. Kahlke 2001g; 2006a).

Results on the geology of the site, the taphonomy of the fossil assemblage and site genesis can also be
found in Ellenberg et al. (1997), Kahlke (1999; 2006a), Ellenberg and Kahlke (2001), Ellenberg (2002), and
Kahlke and Gaudzinski (2005). Further information on the methodology and progress of the excavation
work, on preparation and preservation techniques, and on the collection management is given in R.-D.
Kahlke (1997e; 2000c; 2001¢; 2003b; 2003c; 2004c), Kahlke and Maul (1998), Maul and Kahlke (1999),
Keiler (2001a; 2001¢; 2006; 2007; 2008; 2009), Kahlke et al. (2003; 2009; 2014), Keiler et al. (2003), Mol
and Kahlke (2004), and Rossler and Stache (2009). Individual faunal elements and the overall fauna are dis-
cussed and summarized in further work: Béhme (1997b), Kahlke and Kierdorf (1997; 2005), R.-D. Kahlke
(2002a; 2002b; 2002¢; 2003d; 2005b; 2007a; 2009a; 2009b; 2009¢; 2011a), Keiler (2002a; 2002b), Maul
(2002a; 2002b; 2003; 2008), Meyrick (2002a; 2002b), Garcia (2004), Kierdorf and Kahlke (2004), Kierdorf et
al. (2012), and Veitschegger and Sanchez-Villagra (2015). The work of Maul et al. (1998b), Hemmer (2000;
2003; 20044a; 2004b; 2007), Moullé et al. (2000), Kahlke et al. (2011), and Madurell-Malapeira et al. (2011a)
look at individual groups of animals or the entire fossil fauna of Untermassfeld in a trans-regional context.
Following their publication, Untermassfeld finds were swiftly compared morphometrically and/or biostrati-
graphically with fossil material from other regions of the Western Palearctic: Western, Southern and Central
Europe (Lippi et al. 1998; Maul et al. 1998a; Breda 2005; 2008; Breda and Marchetti 2005; Croitor 2006;
Van der Made and Tong 2008; Cuenca-Bescos et al. 2010), Spain (Van der Made 1998a; 1999; 2001;
2013; 2015a; 2015b; Montoya et al. 1999; Garcia Garcia 2003; Garcia 2004; Van der Made and Montoya
2008; Madurell-Malapeira et al. 2009a; 2009b; 2010; 2011b; 2013; 2014, Giles Pacheco et al. 2011;
Minwer-Barakata et al. 2011; Lozano-Fernandez et al. 2013; Medin et al. 2017), France (Lacombat 2002),
ltaly (Van der Made and Palombo 2008; Cherin et al. 2014), Great Britain (Maul and Parfitt 2010; Parfitt
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Fig. 15 Untermassfeld research excavation, participants of the summer course »The Quaternary and Palaeolithic in Central Germanyx,
28 June 2007. - a International participants led by R. Musil, Masaryk University Brno (2" from right). — b Explanation of geology, tapho-
nomy and fauna of the site by R.-D. Kahlke.

and Larkin 2010), The North Sea (Logchem and Mol 2008; Mol and Logchem 2008; Mol et al. 2008), The
Netherlands (Hemmer and Kahlke 2005), Germany (Van der Made 1998b; 2010a; 2010b; Hemmer et al.
2003; 2008; Reimann 2006; Maul and Heinrich 2007; Hemmer and Keller 2011; Hemmer and Heidtke
2013), Austria (Pfeiffer 2000; Rabeder et al. 2010), The Czech Republic and Slovakia (Cerméak 2009), Poland
(Van der Made et al. 2014, Stefaniak 2015), Montenegro (Van der Made and Dimitrijevi¢ 2015), Greece
(Vos et al. 2002; Croitor and Kostopoulos 2004), Eastern Europe (Kolfschoten and Markova 2005; Maul and
Markova 2007), Russia (Sotnikova and Titov 2009; Baryshnikov 2011), Georgia (Hemmer et al. 2001; 2004;
2010; 2011) and Argentina (Chimento et al. 2014).

The trans-regional importance of the Untermassfeld fauna as well as the definition of the Epivillafranchian
as an independent biochron for the time period 1.2 to 0.9 Ma BP is put forward in the works of R.-D.Kahlke
(2000a; 2000b; 2004b; 2005a; 2007b; 2009a), Maul et al. (2007), and Kahlke et al. (2011).

The communication of alleged artefact discoveries by an amateur not involved in the excavation work was
corrected by Baales (2014). Steguweit and Kahlke (2014) comment on alleged intentional bone modifica-
tions. So far, no signs of hominin activity have been detected in the fossil-bearing horizons of Untermassfeld.
Information on the findings and results of the Untermassfeld excavations have occasionally been used in
promotional and information materials: Anonymous (2003), Schrenk et al. (2007), Kahlke (2003a). In the
bibliographies of Kahlke (2004a) and Fiedler (2012) further lists of publications concerning Untermassfeld
can be found, arranged according to different criteria.

6. Teaching

Since the mid-1990s, the Untermassfeld research excavation has been included in university courses. Along-
side annual visits to the excavation site by students from the Institute of Geosciences, University of Jena
(1994-1996) and a two-week excavation internship (1996; 2006), activities were extended during the re-
porting period. The latest findings from Untermassfeld played an essential role as part of the two-hour per
week lecture series »Palaeontology and Ecology of the Quaternary« (lecturer R.-D. Kahlke) offered from the
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winter semester of 1995/1996 until the winter semester of 2001/2002 at the Institute of Geosciences for
students of archaeology, biology, geography and geology.

A stronger focus on the teaching of the evolution of mammals, followed as a result of the author’s move to
the Institute of Systematic Zoology and Evolutionary Biology with Phyletic Museum at the Friedrich Schiller
University, Jena in 2010 (SGN 2010). A two-hour per week comprehensive lecture series »Quaternary Pala-
eontology« was offered as part of the »Morphology and Evolution of Mammals« (MEES) training module
during the winter semester of 2010/2011 to that of 2015/2016. The lecture series included numerous
references to recent research on the Untermassfeld fauna. This offer was supplemented during the years
2011 to 2016 by a one-week annual research internship at the Senckenberg Research Station of Quaternary
Palaeontology (Quaternary Palaeontological Internship I, R.-D. Kahlke and co-workers), between 2011 and
2015 by a one-week annual internship on small mammals (L.C. Maul), and from 2011 to 2013 by an additi-
onal annual excavation internship (Quaternary Palaeontological Internship Il, R.-D. Kahlke and co-workers).
Since 2006, the training and further education of national and international preparators and conserva-
tors has been carried out under the direction of J.-A. Keiler, with D. Rdssler, M. Stache (up to 2012) and
R. Wunder (all Weimar) at the Senckenberg Research Station of Quaternary Palaeontology, and also partly
at the excavation site (Table 2). At the site, vertebrate remains were uncovered and pre-treated and finds
documented. In the laboratories, wet and dry procedures for cleaning fossil material were demonstrated
along with preparation of in situ findings and impregnation and adhesive techniques. Relevant courses were
attended by students from the Training College for Preparation Technigues, Bochum (2006: M. Bladt; 2007:
B. Kleinschmidt), the University of Lincoln, UK (2008: M.-L. Linke), the Senckenberg Technician School,
Frankfurt/M. (2008: C. Birnbaum, R. Ellebracht), as well as employees of the Croatian Academy of Sciences
and Arts, Zagreb (2006: V. Jalzic), the Georgian National Museum, Thilisi (2012: S. Kiladze; 2014: T. Gotsi-
ridze, L. Nigabadze), and the Aristotle University of Thessaloniki (2015: N. Vasiliadis).

Based on the Untermassfeld fossil record, in September 2006 J.-A. Keiler submitted his Master's Thesis
»Bergung, Praparation und Konservierung fossiler Sdugetierschadel aus dem Unterpleistozan von Unter-
mabBfeld/Thiringen. Eine methodologische Studie« to the Department of Conservation and Restoration at
the University of Applied Sciences, Berlin.

As part of the 2007 summer course »The Quaternary and Palaeolithic in Central Germany« organised by
the Thuringian State Office for Monument Preservation and Archaeology and the Masaryk University Brno,
both national and international participants were taught about the geology, taphonomic findings and the
paleobiology of the site (Fig. 15).

7. Public understanding

The excavation of the Untermassfeld fauna has been presented to the public through a variety of media re-

ports. Alongside a series of reports from various radio stations, it was mainly TV reports in different formats

that helped to maintain public interest in the research. Between 2001 and 2011 the following contributions

were produced and broadcast (in order of first broadcast date):

— Deutsche Welle (Auslandsrundfunk), August 2001, Ausgrabungen in Thirringen, format unknown.

— pro 7, 21 October 2002, Welt der Wunder: Savanne in Deutschland, 11:30min.

— MDR, 4 February 2004, Finderlohn: Neufunde in Sudthuringen, 6:00 min.

— MDR, 18 May 2005, Thuringen-Journal, Thiringer Urgestein: Zwei Leben fir die Wissenschaft, 2:30 min.

— MDR, 18 May 2005, Thuringen Exklusiv — Die Reportage: Thiringer Urgestein. Zwei Leben fur die Wis-
senschaft, 29:00 min (acquired by 3sat as of 7 August 2005, Eins Extra as of 9 August 2005, and MDR
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Lexi-TV as of 24 January 2006). Unpublished material from this report, filmed over several years, has
been archived at the Senckenberg Research Station of Quaternary Palaeontology, Weimar.

MDR, 17. August 2005, Thiringen Journal: Umzug der Eiszeit-Sammlung, 2:52 min. (acquired by MDR
Landerzeit as of 19 August 2005, and hr3 as of 20 August 2005).

Werra-TV, 8 June 2006, Raubgraber im Werratal, 4:00 min. (acquired by MDR aktuell as of 8 June 2006,
and Stdwest-TV as of 9 June 2006).

Werra-TV, 12 June 2006, Thiringer Geologentagung auf Grabungsstelle, 4:00 min.

rbb, 18 February 2008, Ozon — Aus Wissenschaft und Umwelt: Der éltesten Bison-Fund der Welt, 0:40 min.
rbb, 9 February 2009, Ozon — Aus Wissenschaft und Umwelt: Elefanten im Werratal — die EntschlUsse-
lung eines neuen Erdzeitalters, 8:00 min (acquired by 3sat, Nano as of 25 February 2009).

MDR, 22 May 2010, Unterwegs in Thiringen: Saurier, Kelten und Germanen, 5:30 min section of broad-
cast content.

MDR, 17 June 2010, An der Werra goldenen Ufern (1/2): Bisons und Baren an der Werra, 4:00min sec-
tion of broadcast content.

MDR, 13 January 2011, Lexi-TV: Fossile Flusspferde aus Thiringen, 6:00 min section of broadcast content.

Due to repeated unauthorised tampering at the site (see section 2.1.), TV reports were reduced from 2007
onwards and in 2012 limited to repeats of earlier broadcasts.

In both the regional and national press, the Untermassfeld excavation results received wide media coverage.
Extensive collections of relevant articles, including online contributions, are stored in the archives of the
Senckenberg Research Station of Quaternary Palaeontology as well as in those of the author. A complete
digital collection of reports published nationally and internationally since January 2000 is also available at
the Senckenberg Research Institute in Frankfurt/M. Listed below are numerous reports with exemplary
content and/or significant images:

Thuringer Allgemeine, 10 January 1998, weekend supplement: Geparden an der Werra, 3 figs., Erfurt.
Freies Wort, Journal, 7 February 1998: Tod in der Werra-Sintflut, 7 figs., Suhl.

Suddeutsche Zeitung, 19 February 1998: Die einzig bekannten Skelettreste eines Stdelefanten-Babys,
1 fig., Munich.

Frankfurter Allgemeine Zeitung, 18 March 1998: Fossiler Zoo am Ufer der Werra. Die Fundstelle Unter-
malBfeld in Thiringen. Einblicke in die Fauna vor einer Million Jahren, 1 fig., Frankfurt/M.

Zuricher Tages-Anzeiger, 14 April 1998: Das grosse Sterben der Giganten, 4 figs., Zurich.

Sudthdringer Zeitung, Journal, Freies Wort, Journal, 15 April 2000: Die Geschichte vom Werra-Nashorn,
8 figs., Suhl.

Ostthuringer Zeitung, Journal, 25 November 2000: Vom Bison bis zur Zwergspitzmaus, 4 figs., Gera.
Berliner Zeitung, 20 December 2000: Urzeit-Riesen aus Thiringen, 2 figs., Berlin.

Mitteldeutsche Zeitung, 24 February 2001: Ausgrabungen. Die Urzeitriesen von UntermaBfeld. Paldon-
tologen aus Weimar untersuchen urzeitliches Leichenfeld — Riesiges Flusspferd badete in Urwerra, 3 figs.,
Halle.

Thuringische Landeszeitung, 1 March 2002: Jaguare streiften durch Thiringer Fluss-Auen, 1 fig., Erfurt.
Meininger Tageblatt, Freies Wort, Stdthuringer Zeitung, 14 May 2002: Forschungsgrabung der Superla-
tive, 2 figs., Meiningen, Suhl, Schmalkalden.

Thuringische Landeszeitung, Treffpunkt, 14 September 2002: Der Segen der Sintflut. Das Flusstal der
Ur-Werra birgt das Panorama einer urzeitlichen Tierwelt, 5 figs., Erfurt.

Thuringische Landeszeitung, 18 March 2003: Herdentrieb wurde den Bisons zum Verhdngnis. GroBtes
Wildrind aller Zeiten aste einst in Thiringen — Erster Schadelfund, 1 fig., Erfurt.
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Thringische Landeszeitung, 16 September 2003: GroBter Gepard aller Zeiten jagte im Werratal, 1 fig.,
Erfurt.

Dresdner Neueste Nachrichten, 17 September 2003: Gigantischer Tierfriedhof zeichnet neues Bild der
Vergangenheit, 1 fig., Dresden.

Libecker Nachrichten, 19/20 October 2003: Wilde Tiere an der Werra. Als Deutschland noch eine Sa-
vanne war, 2 figs., Libeck.

Sudthlringer Zeitung, 24 November 2003: Das Nilpferd lag am Werrastrand. Stdthiringen in der Eis-
zeit — Ein Besuch in der Forschungsstation fiir Quartarpaldontologie, 4 figs., Schmalkalden.
Sudthuringer Zeitung, 3 May 2004: Das Geschenk der gliicklichen Unfélle. Internationale Paldontologen
treffen sich an einem der groBten Tierfriedhdfe — in Stdthiringen, 2 figs., Schmalkalden.

Thiringische Landeszeitung, 30 November 2004: Bergldéwen jagten einst in Thuringer Revieren, 1 fig.,
Erfurt.

GEO, July 2005: Der Schatz im Werratal, 17 figs., Hamburg.

lllustrerad Vetenskab, 1/2006, 29.12.05 — 18.01.06: Europas Savanne, 12 figs., Malmo.

llustreret Videnskab, 1/2006, 29.12.05 — 18.01.06: Europas Savanne, 12 figs., Kgbenhavn.

lllustrert Vitenskap, 1/2006, 29.12.05 — 18.01.06: Europas Savanne, 12 figs., Oslo.

Tieteen Kuvalehti, 1/2006, 29.12.05 — 18.01.06: Saksan Savanni, 12 figs., Helsinki.

Meininger Tageblatt, 8 June 2006: Unbekannte stahlen Urtierknochen, Meiningen.

Meininger Tageblatt, 15 June 2006: Grabraubern das Wasser abgraben. Mehr Geld fir Schutz vor Dieb-
stahl, Meiningen.

Sudthdringer Zeitung, 5 August 2006: »Wie zwei Elefanten Ubereinander« In Stdthringen sind in die-
sem Sommer die Uberreste eines Mammut-Vor-Vorgangers gefunden worden, 1 fig., Schmalkalden.
Freies Wort, 15 August 2006: Der Elefanten Tod ist des Forschers Glick. Die Kampagne 2006 gehort
zu den ergiebigsten Grabungen in der ohnehin fundreichen Geschichte von UntermaBfeld, 1 fig., Mei-
ningen.

Thuringische Landeszeitung, 24 April 2007: Mehr als bloB Kosmetik. Wie Weimarer Spezialisten Jahrmil-
lionen alte Fossilien praparieren, 1 fig., Erfurt.

Sudthiringer Zeitung, 14 September 2007: Der Werra-Wolf ist wieder da. Bei Grabungen haben For-
scher die mehr als eine Million Jahre alten Uberreste eines Wolfs entdeckt, 1 fig., Schmalkalden.
Sudthuringer Zeitung, 17 April 2008: Aus der Eiszeit in die Zukunft. Welt-Wissen vom Werra-Strand. Die
eine Million Jahre lange Geschichte eines Thuringer Tieres. Teil 1, 3 figs., Schmalkalden.

Stdthuringer Zeitung, 23 April 2008: Mit Zahnarztinstrumenten auf Schatzsuche. Welt-Wissen vom
Werra-Strand. Die eine Million Jahre lange Geschichte eines Thiringer Tieres. Teil 2, 2 figs., Schmalkalden.
Stdthuringer Zeitung, 30 April 2008: »Es ist ein Madchen« — aus der Eiszeit. Welt-Wissen vom Werra-
Strand. Die eine Million Jahre lange Geschichte eines Thiringer Tieres. Teil 3, 4 figs., Schmalkalden.
Thuringer Allgemeine, 12 November 2011: Die Eiszeit-Rauber aus Thidringen, 10 figs., Erfurt.
Sudthuringer Zeitung, 3 April 2012: Thiringens Schatze aus der Eiszeit, 1 fig., Schmalkalden.
Thuringische Landeszeitung (Weimar), 10 December 2013: Jetzt ist der Wolf sogar in Pink. Gemalde als
Geschenk, dem Weimarer Fossilien als Modelle dienten, 1 fig., Weimar.

Tharingische Landeszeitung (Weimar), 23 December 2013: Eiszeit-Institut ist Vorfahren der Damhirsche
auf der Spur. ltalienische Expertin Marzia Breda erforscht in Weimar die Stammesgeschichte der Gat-
tung, 1 fig., Weimar.

Thiringer Allgemeine, Der Thiringen-Sonntag, 12 April 2014: Die wahre Geschichte der Sabelzahn-
katze, 3 figs., Erfurt.
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As with the television coverage, the press reports led to an increase in theft and tampering at the site during

the fieldwork free months and, where possible, they were reduced.

In a series of smaller special exhibitions, new finds and current research results from the Untermassfeld

fauna were shown on various occasions:

— 149" Annual General Meeting of the German Geological Society, 27 September — 3 October 1997, Das
Pleistozan von UntermaBfeld/Thuringen, Jena.

— Senckenberg Naturmuseum, Senckenberg, 1 June — 31 July 2000, monthly exhibition, Beuterest: Vorder-
bein-Skelett eines Etruskischen Nashorns aus Stdthiringen, Frankfurt/M.

— Thuringia Day, The Free State of Thuringia, 4-6 October 2002, Im Focus internationaler Forschung —
Thuringen vor einer Million Jahren, Sonneberg.

— 73 Annual Meeting of the Paldontologischen Gesellschaft, Biodiversitat — Exogene und endogene Hin-
tergriinde, Sonderschau Die Forschungsgrabungen im Unterpleistozan von Untermaffeld/Stdthirin-
gen, 29 September — 3 October 2003, Mainz.

— 18" International Senckenberg Conference, VI International Palaeontological Colloquium in Weimar,
25-30 April 2004, Untermassfeld — Excavation and multidisciplinary investigation of a Lower Pleistocene
fossil site, Weimar.

— Senckenberg Naturmuseum, 1 November — 31 December 2005, monthly exhibition, Diabetes im Fossil-
befund?, Frankfurt/M.

— dbb Forum Berlin, 12 June 2007, Parliamentary Evening of the Leibniz Association for Members of the
German Bundestag, Untermaffeld — Zeitgeschichte vor einer Million Jahren, Berlin.

— Senckenberg Natural History Collections Dresden, Japanisches Palais, Dresden, Senckenberg Natur-
museum, Frankfurt/M., Senckenberg Museum of Natural History, Gorlitz, 29 November 2014 — 29 March
2015, 17 July 2015 = 10 January 2016, 23 January — 15 May 2016, touring exhibition, Senckenbergs
verborgene Schatze, Das Leichenfeld im Werratal, Dresden, Frankfurt/M., Gorlitz (Anonymous 2015).

During the years 2009 and 2010, Leipzig artist Christina Nielsen-Marsh accompanied the excavation team
during fieldwork at Untermassfeld and observed preparation of the finds in the laboratory. The resulting
paintings and drawings were shown in Leipzig at the Spinnerei 2009 Spring Gallery Tour, Leipzig as part of
the Leipzig International Artists (LIA) group exhibition. In 2010, works featuring and inspired by Untermass-
feld fossils were exhibited at the Open Studios day, the Nacht der Kunst event, and the exhibition, Vernis-
sage Grande at the Mobius House in Leipzig. The 2009 artwork »Facing Extinction I« (oil on cardboard,
92 x 143cm, framed) was gifted to the Weimar Research Station of Quaternary Palaeontology in December
2013. The painting shows two fragmentary wolf skulls from Untermassfeld.

8. Future prospects

During the period between 2001 and 2015, a total of 4,147 newly recovered elements of large mammals
and 1,196 microvertebrate remains were catalogued. Since the first rescue excavations at Untermassfeld
during the summer of 1978 (R.-D. Kahlke 1997b), the almost annual fieldwork campaigns have so far
yielded a total of 17,928 catalogued specimens or specimen series from 667 grid squares (status as of Janu-
ary 1%, 2016), of which 14,124 specimens are large mammal finds, 3,658 micromammal elements including
those of fishes, amphibians, reptiles and birds and 117 mollusk samples. The remaining catalog numbers
refer to lithological sample material.
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Through a strategically planned excavation design, a pit up to 5.5m below ground level has been created at
the site to ensure the accessibility of essential portions of the fossil-bearing horizons. For structural reasons,
deeper areas and previously excavated sections were refilled.

Due to the exceptionally high find concentrations, the mostly good to very good preservation states of the
vertebrate remains, and, in particular, the high diversity of Untermassfeld fauna, further excavations of
the fossil material should be sought-after, if possible without incurring losses, at least in the channel infill
[Upper Fluviatile Sands, lower part UFS(l), see Kahlke et al. in this volume]. Future excavation work should
extend the areas excavated during the years 2001-2015 (see section 2.2.) in a northwesterly direction in
order to adavance to the channel infill in grid squares Q 553-555, 565, 575, and 585, excavated during
the years 1986-1992 under the main planum (Level I, 1.0m below site O-level) (Kahlke in volume 5, Fold-
out Ill). In contrast, the reserved areas marked in 2014 (see section 2.2., as well as internal data) should not
be excavated in the medium-term, in order to preserve the fossil-bearing sediments for studies in the more
long-term future.

Areas have been reserved in the collection storerooms at the Senckenberg Research Station of Quaternary
Palaeontology for any future new finds from Untermassfeld. The vast amounts of finds are in a very good
preservation state. However, in preparations from the years 1978-1989 brittleness sometimes occurs from
so-called Geiseltal-Lack (cellulose nitrate), used at that time (Keiler 1995; 2001a). This can lead to specimen
fragility and in these cases follow-up conservation work is inevitable.

Since the first publications, material from Untermassfeld has been available for continuous scientific studies
and comparisons. Visiting researchers have also had access to the finds from the beginning (see sections 5.1.
and 5.3.). Invasive sampling is sometimes possible in exceptional cases, but multiple sampling for identical
analytical methods is strictly avoided.

Discoveries those were not available for the current reports as well as new research topics will provide
grounds for further edits in the future. The application of new scientific methods, changing hypotheses and
new material from other fossil sites will drive future analysis of the Untermassfeld fauna.
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