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Chapter 10

BREMEN: The Paleontological Research
Collection of the Geosciences Collection
of the University of Bremen

Jens Lehmann

10.1 Introduction

The paleontological collection owned by Germany’s smallest federal state Bremen,
Germany, underwent a couple of complete relocations and one full rearrangement
and a refurbishment of data over the past decades. Originally it was placed in the
Ubersee-Museum, an internationally highly recognized Natural History and
Ethnographic museum in Bremen, integrating topics of nature, culture and distribu-
tion across the world in its exhibitions. On the other hand, the history of the Ubersee-
Museum dates back to the seventeenth century.

In the 1990s a relocation of geoscientific specimens of the same museum to the
University of Bremen took place. They were unified as “Geosciences Collection of
the University of Bremen”. The main part is fossils, but this also included a com-
prising and scientifically valuable collections of modern gastropods, a fact in par-
ticularly the relocation of the latter was highly debated throughout the museums
scene in the country. It took a while until the relocation got accepted as positive for
the development of the collection, its accessibility and visibility on all fields
(Lehmann 2016). Among others convincing arguments are the establishment of new
collection rooms including an office and well-equipped laboratory facilities in
2004, when the collection moved into the newly built Marum building on the cam-
pus of the University of Bremen. This definitely triggered the evolution of the
Geosciences Collection of the University of Bremen to a lively place of research
and international academic exchange during the last decades on the field of paleon-
tology. The combination of collection development and research projects is very
intensive, particularly excavations in the early Cretaceous of North Germany coined
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this approach (Lehmann 2012). The latter is resulting in a series of research papers
on both, micro- and macropaleontology (Schlak et al. 2016 and references therein)
and is described below in Chap. 4. The collection is part of the Faculty of
Geosciences, one of Germany’s newly-founded universities, established in 1971
and according to an overview on all paleontology collections in Germany it belongs
to Germany’s mid-size academic collections (Jansen and Steininger 2002). General
accounts on the collection are given by Kruckow (1954), Kuster-Wendenburg
(1999), Lehmann (2017) and on specific aspects of the paleontological collection
Lehmann and Menzel (2005; otoliths), Lehmann (2003a; Berriasian fossils from
Obernkirchen).

The modern image of the main room of the collection is dominated by the skel-
eton of a giant deer and a cast of an iguanodontid dinosaur that were transferred
from the former permanent exhibition of the Ubersee-Museum in 2014 (Lehmann
2014; Fig. 10.1).

This paper aims to give an overview about the paleontological content to an
international community, since the collection comprises scientifically significant
material including types. The most valuable scientific assemblages are listed and the
key papers are cited. After an historical overview this contribution is presenting
essential information, including aspects of collection management and conditions.
The focal points are presented and the state of the art of research is given, including

Fig. 10.1 Main hall of the Geosciences Collection of the University of Bremen, with a cast of
Iguanodon bernissartensis of the type series in the foreground. The compact shelving unit housing
the paleontological part of the collection can be seen in the center and left of the background.
Photo: V. Diekamp
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its potencies. The Geosciences Collection presents some specimens to the public,
among others by touring exhibitions. In the final paragraphs of this paper the didac-
tic conceptions are briefly discussed.

10.2 History of the Collection

In the fifteenth to seventeenth century the systematic collection of natural history
specimens started, with the founding of rarity and curiosities compilations across
Europe, initiated by peers or social societies. The specimens collected during this
period later formed the base for newly founded Natural History Museums in the
nineteenth century. Particularly in the Hanseatic City of Bremen a long tradition of
trading triggered to collect natural history specimens from all over the world, but
this is mainly true for the neontological part of the collection focused herein
(Lehmann 2016). Nevertheless, systematic collection of fossils started in Bremen
around the seventeenth century and this was also the beginning of the collection
known as Geosciences Collection today. The historical development of the geosci-
entific collection was described by Kuster-Wendenburg (1999).

The early development of the natural history collections in general is less rele-
vant for the assemblage of today’s paleontological collection, for an outline
Lehmann (2017) can be considered. Most of the material acquired after 1820 was
presented and thus additions were less systematic, only in few cases individual geo-
logical specimens were purchased (Abel 1970). However, even the purchase of a
comprising assemblage of fossils from the Triassic of the Alps from Prof. von
Klippstein (city of Gieen) around 1850 was rather an exceptional coincidence than
a systematic approach of increasing the paleontological collection. In the year
1911an extension of the museum’s building made more space available (Abel 1970).
Particularly the important malakozoological collections, but also the geological col-
lections including fossils, were processed during the first world war, since the cura-
tor responsible at that time (F. Borchering), was too old to join the army (Abel
1970). However, the build-up of exhibits and probably also the processing of raw
material were stopped in 1914 by recruiting the preparators to the military service.

After the World War I there was the intention to establish Bremen as “Stadt der
Kolonien” (city of colonies; Abel 1970), and the reinforcement of the collections
from the former colonies was in the focus during the period around world war II,
material has been purchased mainly focusing on Africa (Abel 1970). Consequently,
the name “Deutsches Kolonial- und Ubersee-Museum” was established in 1935.
This period was less important for the paleontological part of the collection. Among
the prominent people influencing the build-up of Bremen natural history collections
there is Franz Stapelfeldt (born 1877, deceased 1954). During the 1930s until the
end of the second world he was a prominent person involved in the special circum-
stances of the third Reich history of modern Geosciences Collection of the Bremen
university, but only few fossils present in the modern collection can be attributed to
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his activities according to extensive but unpublished provenance research by Bettina
von Briskorn (Ubersee-Museum Bremen; see Lehmann 2016).

The Bremen collection did not undergo much damage directly by destruction in
World War II, but a significant loss of information has to be stated for parts of the
material by various moving during times of war but also before and after.

A turning point and a significant reinforcement of the fossil collection at Bremen
was the establishment of a full-time position for geology in 1953 (Abel 1970).
Shortly before the museum was renamed to today’s designation Ubersee-Museum
(established in 1951, see Abel 1970). Thorwald Kruckow was hired for this function
and his expertise led to a distinguished curation until the end of the year 1981 when
he retired, including a sophisticated labeling (Abel 1970; Kuster-Wendenburg 1999).
In the 1950s a proper repository was build. From now on curation of paleontological
specimens was almost continuous, since Elisabeth Kuster-Wendenburg took over the
curatorial care in 1984 (Kuster-Wendenburg 1999). The number of fossils was rising
mainly between the 1950s and 1970s. However, after further relocations the storage
of the collections became poor again and was in urgent need of improvement.

Kuster-Wendenburg became vice director of the Ubersee-Museum, but continu-
ous personal arguments ended up in a relocation of all geoscientific material, includ-
ing the paleontological specimens, as well as the malakozoological collections to
the fairly newly established geosciences department of the University of Bremen
(Kuster-Wendenburg 1999). This triggered the development of the collection sig-
nificantly, new cupboards were purchased, among others with financial support by
the ODP project (http://www.iodp.org/about-iodp/history; accessed 5th of January
2017). The collection was housed in the central area of the university first. The early
years at the university were dominated by extensive labeling, the compilation of a
database and a rearrangement of the collection. Almost no new fossil material was
acquired. In the year 1999 E. Kuster-Wendenburg became retired and as new collec-
tion manager the present author was hired in 2000 (Willems 2001). Around the turn
of the millenium several occasions of flowing water by accident disqualified the first
site of housing on the campus. These disasters and no climate control reduced the
number of pyritized fossils drastically, particularly the collections from the Lower
Cretaceous (upper Valanginian) and Middle Jurassic (Callovian) of North Germany
and there was an apparent need for further action. In 2001 a first laboratory for the
preparation of fossils was established, including a special binocular microscope
sponsored by special grants by the chancellor of the university. Nevertheless, the
rooms did not match modern standards of safety and thus not only the collection
housing was in need for a further change.

10.3 General Information

10.3.1 Official Label, Conditions and Contact

The Geosciences Collection of the University of Bremen, in German
“Geowissenschaftliche Sammlung der Universitit Bremen”, is an administrative
part of the “Fachbereich Geowissenschaften” (Faculty of Geosciences) with an
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independent annual budget available for collection affairs. The acronym is GSUB.
All fossils are given a large letter (e.g. G = fossil gastropods). The main part of the
collection is housed on the ground floor of the Marum building on the campus of
the University of Bremen, Leobener Strasse, in 28357 Bremen, Germany. Specimens
are housed in a total number of 144 individual units. These are either individual
rows of drawers within a coherent cupboard system made of metal or rows in a
manual mobile shelving system. The main hall of the collections also includes
some workplaces for micropaleontological studies with binocular microscopes
(Fig. 10.2).

One chemical laboratory and one workshop for technical preparation and
cleaning that are separated from the collection room are exclusively associated
to the collection. Additionally, there is an outpost in the “Verfahrenstechnik”
building in the central area of the campus. The later is currently housing raw
material and rock samples among minor parts of the main collection. Also there
are a few large-size specimens, including a cave bear of unknown provenance,
mounted in its nineteenth century display case, a bedding plane with an accumu-
lation of Ceratites from the Middle Triassic of southern Germany (Schindgasse,
Kraichgau, southern Germany, for locality details see Holder 1960; Mayer 1961,
1967) and some raw material of Middle Jurassic rock slabs from northern France
(Landaville) containing accumulations of regular echinoderms (for locality
details see Richter 2003).

All enquiries to the collection should be made to PD Dr. Jens Lehmann, Faculty
of Geosciences, University of Bremen, Klagenfurter Strasse 4, 28359 Bremen.
e-mail: jens.lehmann @uni-bremen.de

Fig. 10.2 Workplaces for micropaleontological studies in the Geosciences Collection. Photo:
M. Krogmann
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10.3.2 Management Techniques Used
10.3.2.1 Registration

A part of the holdings was registered in a relational database based on Microsoft
Access that was adapted to the specific needs (Kuster-Wendenburg 2008). About
one third of the paleontological section of the collection has been fully inventorized
(missing are vertebrates except for otoliths, crustaceans and fishes); only the recent
marine gastropods are fully registered. Paper labels were printed-out directly from
this computer program, limited by the fact that not all fields potentially included in
the relational database fitted on the print-out and consequently a selection of data-
base fields has been printed for space reasons. Avoiding these limits the registration
of new entries to the collection today is realized in a Microsoft word file and the full
set of information is printed on one, or in case of too many information, on subse-
quently numbered labels. All of these entries are continuously amended in Microsoft
Access too. The language of registration changed from German to English at the
beginning of the year 2005, generally for all specimens of the collection.

10.3.2.2 Techniques of Labeling

In earlier years labeling of specimens was very heterogeneous in general. Since
2010 on-specimen labeling is improved to enhance permanence by first applying a
basic coat and secondly, after drying of the first, an India ink is used for the acro-
nym-number labeling and at last a finish is coated, principally following the method
described by Davidson et al. (2006). A couple of years before 2010 paper labeling
was improved by laminating the hardcopies produced by a laser printer. After a
short experimental stage with glossy laminating foils that are disadvantageous with
respect to photography works, matt surface laminating foil is used today.

10.3.3 Focal Points

The most important main group of the paleontological compilation is mollusks.
This fits well to the focal point of the neontological part of the collection. During the
past 15 years the mollusk compilation has been systematically enlarged on the field
of ammonites and particularly Cretaceous ammonites—due to the research focus of
the head of the current head of the collection. Ammonites of the Cretaceous are
particularly interesting because their evolution reveals a broad variety of morpho-
types, including a large number of heteromorph ammonites (Lehmann 2015a). The
research potential is high by evolutionary relationships still unexplained for many
groups and a vague life style, anatomy and generally an uncertain biology (Klug and
Lehmann 2015). There is important material housed in the collection that made
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significant scientific progress on the fields of anatomy and diet of ammonites
(Wippich and Lehmann 2004; Klug et al. 2012; Klug and Lehmann 2015).

The collection comprises ammonite material from all over the world in the sys-
tematic part as well as in the collections related to publications (Table 10.1).
Nevertheless, there is a focus on some regions, particularly North America, France,
North Africa and Germany. In Germany the focus is on Cenomanian-Turonian
ammonites from Westphalia and Lower Saxony as well as on those from the Aptian

of Westphalia.

Table 10.1 Focal points
Geosciences Collection

of the “fossil assemblages related to publications” section of the

Main groups of Nb. of
Field | Country fossils/specifics | Selected publications drawers | Stratigraphy
105 | Sinai, Tunisia, Ammonites, Bauer et al. (2001); 1-15 Cretaceous:
Morocco, Jordan | bivalves Heldt et al. (2008, Aptian,
2010); Lehmann and Cenomanian,
Herbig (2009); Turonian
Lehmann et al. (2009);
Wendler et al. (2010);
Wiese and Schulze
(2005); work in
progress
100 | England (Isle of | Ammonites, Lehmann (2015b): work | 1-20 Cretaceous:
Wight) bivalves/mainly | in progress Aptian
bed-by-bed
collecting
97 Germany (mainly | Ammonites/soft | Klug et al. (2012); Klug | 1-4 Cretaceous:
Hohendorf, tissues and Lehmann (2015); Albian,
Mecklenburg and | preservation Lehmann et al. (2008, Cenomanian/
Lengerich, (Lengerich) 2013, 2016a) Turonian
Westphalia)
95— | Germany Ammonites, Lehmann et al. (2012, | 1-20 Cretaceous:
96 (Alstiitte, belemnites, 2016b); von Bargen and | and Aptian
Westphalia) bivalves Lehmann (2014) 1-23
94 | France (Rosans | Ammonites Work in progress 1-10 Cretaceous:
area) Albian
92 | USA (South Ammonites Work in progress 1-9 Cretaceous:
Dakota) mainly
Turonian
91 USA (Texas) Ammonites, Reichelt 2005 and work | 1-6 Cretaceous:
bivalves, in progress Albian
gastropods/
mainly
bed-by-bed
collecting

The column “Selected publications” refers to the particular publications dealing with the material

listed
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A further special collection is on statoliths—primarily otoliths of fish. This col-
lection has been assembled by the honored amateur enthusiast Herbert Menzel (Litt
2003; Lehmann 2003b, 2010b). A former curator of the collection, T. Kruckow (see
paragraph 2), encouraged him to do research on otoliths and he became a recog-
nised specialist and presented his collection to the university in 2002. This collec-
tion is mainly including otoliths from Northern Germany, especially from the
Oligocene and Miocene, with a significant part originating from the famous former
Sunder clay pit in Twistringen, south of Bremen (locality details see e.g. Janssen
1983 and Hagemeister 1988; Menzel 1997). In co-operation with the institute for
subsurface research of the state of Lower Saxony Menzel worked on many drilling
holes in Lower Saxony. This work was based on fossil material for comparison from
other parts of Germany as well as Belgium, Denmark, France, Italy, Austria and the
Netherlands. A full summary of this statolith collection, including quite a few fig-
ures of specimens, can be found in Lehmann and Menzel (2005).

A minor focus of the collection is amber from different countries, but mainly
Baltic amber. The scientifically most interesting inclusion is a fossil tick enclosed in
amber (Fig. 10.3). It represents the only known adult tick in Baltic amber and is
among the few records of this group of animals of the Paleogene and Cretaceous. It
is the type of Ixodes succineus, a species described by Weidner (1964). The latter
authors assumed a very close relationship to the recent and widely distributed
European Castor Bean Tick, Ixodes ricinus. However, modern technology of X-ray
tomography revealed that the closest living relative of the tick from the Baltic amber
is the Asian tick Ixodes ovatus (Dunlop et al. 2016) and thus promoted this impor-
tant find quite recently.

There are a few outstanding single specimens in the collection not embedded in
one of the focal points of the collection that are scientifically important. Among
these is a jawbone of a hitherto unknown reptile from the Middle Triassic from the
famous Riidersdorf quarry near Berlin that is a good example for the active research

Fig. 10.3 Holotype of the Baltic amber tick Ixodes succineus Weidner, 1964; GSUB 121. (a)
Binocular image, photo J. Dunlop. (b) Tomographic rendering. (c¢) Details of gnathosoma, tomo-
graphic rendering. Image (b) and (c) by F. Fusseis, M. Ehlke, S. Zachow, X. Xiao, R. Hoffmann.
GSUB is the acronym of Geosciences Collection of the University of Bremen
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Fig. 10.4 Hypotypoid of the very rare gar species Obaichthys decoratus Wenz and Brito, 1992
from the Santana Formation (Lower Cretaceous) of Brazil; GSUB V2251. (a) Specimen as a split
fossil, the original condition after cracking the concretion with the fossil. (b) Specimen after acid
preparation allowing the detailed anatomical studies used for the monograph of Grande (2010).
Photos: M. Krogmann

policy of the collection. It was originally referred to as a new species of primitive
ichthyosaur, Omphalosaurus peyeri by Maisch and Lehmann (2002), but modern
X-ray tomography reveals a quite different phylogenetic alignment. This fossil
probably belongs to an unknown placodontid (pers. commun. Tanja Wintrich, Bonn,
3rd of February 2015). Another example is a fossil garfish from the Lower Cretaceous
of Brazil (Fig. 10.4), first misidentified as Rhacolepis sp. (Kuster-Wendenburg
1996), but later recognized as a belonging to Obaichthys decoratus, a rare gar spe-
cies described by Wenz and Brito (1992). This drew the attention of a gar specialist
of the Field Museum in Chicago to this fossil that has been borrowed and acid pre-
pared in the United States after the turn of the millennium (Fig. 10.4). Later the
fossil was enclosed into a comprehensive monograph about this group, adding some
important anatomical details (Grande 2010).

The main hall of the collection is dominated by the cast of a dinosaur skeleton
of Iguanodon bernissartensis from a skeleton of the collection of the Natural
History Museum of Brussels (Fig. 10.1). This cast is widely known since it is used
in the German and English version of the online encyclopedia Wikipedia (Lehmann
2014). Although the cast is not very detailed, it perfectly serves to indicate that the
Geosciences Collection of the University of Bremen is mainly a paleontology col-
lection and it illustrates the trace-maker of the Iguanodontipus ichnosp. Track on
display in the same room (Lehmann 2003a). There are also some monetary valu-
able original specimens in the main hall of the collection on display (Fig. 10.5;
Lehmann 2008a, 2014). One is a complete skeleton of a giant deer, Megaloceros
giganteus, from the late Pleistocene of Ireland - a fossil typical for fossil trading in
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Fig. 10.5 Giant deer Megaloceros giganteus Blumenbach, 1799, a very valuable fossil of the
Geosciences Collection Bremen; late Pleistocene of Ireland, purchased for display in 1894. Photo:

M. Krogmann
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the nineteenth century (Aughey et al. 2016) and a demanded and pricy exhibit
(Monaghan 1997). This specimen was purchased from the former director of the
Breslau zoo, Mr. Stechmann, in 1894 (Kruckow 1964; Kruckow 1966b errone-
ously states 1896). This giant deer was on display in the Ubersee-Museum until
recently.

A very large rock slab from the Green River Formation (Eocene) of Wyoming,
USA is on display at the entrance of the collection (Lehmann 2008a). It bears a
palm leaf with a length of 165 cm and two completely preserved large fish
(Mioplosus labracoides, maximum length 36 cm; Diplomystus dentatus, maxi-
mum length 50 cm). The specimen was originally purchased in 1993 for the
“North America” exhibition of the Ubersee-Museum (Liiderwaldt 1993) that was
dismounted in 2007.

The largest part of the paleontological collection is arranged systematically in
a compact shelving unit composed of nine individual rows. Each row consists of
10 fields, thus the whole shelving unit consists of 110 individual rows. Each row
is filled with a maximum of 25 drawers, depending on the size of the specimens.
In rows one to seven of the compact shelving unit an individual pragmatic sys-
tematic classification based on an arrangement depending on the individual hold-
ings of the Bremen collection is used. The trace fossil collection (field 84—85 of
row 7) is not arranged according to the systematic classification of organisms,
but in an individual classification scheme for ichnofossils. Furthermore, a couple
of topics are arranged separately, not following any systematic approach, namely
the amber collection and the collection of curiosities and specific Bremen
exhibits.

10.4 Research and Research Potencies

A large part of the collection, currently comprising several thousands of specimens,
is summarized under “fossil assemblages related to publications” and is ordered
after the individual countries the material originates from. Table 10.1 is summariz-
ing the focal points of this part of the collection.

The research collections comprise type specimens of species critical for the evo-
lution of certain groups of organisms (Fig. 10.6, Lehmann et al. 2017) as well as
paleobiologically important finds, like the most spectacular soft tissue preservation
found in the Cretaceous of Germany yet (Fig. 10.7, Klug et al. 2012; Klug and
Lehmann 2015).

The list of individual compilations given above already illustrates that the
research focus of the collection is currently on the Cretaceous and ammonoids.
However, in earlier years the former head of the collection, E. Kuster-
Wendenburg, worked on Neogene gastropods (e.g. Kuster-Wendenburg 1986)
and underwent excavation to obtain material from the famous Miocene locali-
ties Miste in the Netherlands and Twistringen near Bremen in Germany (locality
details see Chap. 10.3.3). Additionally there is material from the Pliocene of
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Fig.10.6 Holotype of the nautiloid Anglonautilus praeundulatus Lehmann et al. 2017, the earliest
representative of the Anglonautilus evolutionary lineage; Lower Cretaceous, Lower Aptian of
Spain; GSUB C7505. Photos: M. Krogmann

Italy (Isle of Sicily, Rome area) collected at historical times by Forstner, Kemna
and Klipstein (Kuster-Wendenburg 1999) that might have research potential.
The same is true for Eocene gastropods and bivalves from classical localities of
the Paris basin (Chauvey, Cuise, Damery, Grignon, Lizy, Chaumont) collected
by Klipstein and obtained in 1896.

Scientific work in the collection was and is dominated for several years by the
“Alstditte project.” Alstitte is a town near Ahaus in Westphalia, directly on the bor-
der with the Netherlands. From August 2009 until June 2012, the collection carried
out digging and probation campaigns in a clay pit near Alstitte that is now closed
again. Many hundreds of macrofossils and microsamples were collected and docu-
mented: Their interpretation is still in progress (Fig. 10.8). Clay stones of the early
Cretaceous period were quarried here in the 1960s before the companies were
closed down, thus the recent excavation for the covering of a landfill in this period
was a great chance. In contrast to earlier investigations at this site an exact docu-
mentation of the findings and the section itself has been carried out and therefore it
became a scientific success with many unexpected results (see Schlak et al. 2016
and Lehmann et al. 2016b for further references). The project was supported by the
local amateur geologist Thomas Hemker, who additionally collected hundreds of
fossils bed-by-bed. Furthermore, a series of nine bachelor and master theses resulted
from these activities, partly published in peer-review journals already, and one
Ph.D. thesis (Schlak et al. 2016; von Bargen 2016; von Bargen et al. 2016). This
project was also extensively used for educational work, namely public talks, journal
articles (Lehmann 2012) and forthcoming exhibitions as outline in the following
paragraph.
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Fig. 10.7 Spectacular soft
tissue preservation of a
near-complete baculitid
ammonite from the
Cenomanian/Turonian
black shales of North
Germany. The specimen is
showing remains of
digestive tract, probably
parts of buccal mass,
cephalic cartilage and
questionable arm crown;
associated pair of coleoid
arm hooks; GSUB C5836.
Image: C. Klug
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10.5 Educational Work

The images of rooms presented here (Figs. 10.1 and 10.5) indicate that the collec-
tion has exhibition qualities and owns a few display cases. Nevertheless, the
rooms of the Geosciences Collection of the University of Bremen are generally
designed as serving for research, thus the concept does not include opening hours
for display cases and large fossils presented in the main hall on a regular base. The
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Fig. 10.8 Fossils obtained in the framework of the German Research Foundation (DFG) project of
the Geosciences Collection Bremen on the Early Cretaceous (Aptian) of Alstitte, North Germany.
(a) Benthic foraminifer Falsogaudryinella sp., GSUB M50. (b) Benthic foraminifer Reophax spp.,
GSUB M56. (¢) Benthic foraminifer Gubkinella graysonensis, GSUB M38. (d) Benthic foraminifer
Epistomina ornata, GSUB M61. (e) Ramulina aculeata, GSUB M63. (f) Ostracod gen. et sp. indet.,
GSUB M75. (g) Ostracod Paranothacythere paraglobosa, GSUB M71. (h) Trace fossils on a sup-
posed firmground, GSUB I81. (i) Ammonite Aconeceras nisoides, GSUB C5818. (j) Belemnite
Duvalia grasiana, GSUB C6173. (k, 1) Belemnite Oxyteuthis depressa, GSUB C5668. (m) Plant
fragment, GSUB P1402. (n) Ammonite Deshayesites fissicostatus, GSUB C5922. (o) Starfish, non
det., GSUB E3195. (p) Ammonite Deshayesites fissicostatus, GSUB C5742. (q) Heteromorph
ammonite, Audouliceras urbani, GSUB C5765. Photos: M. Krogmann
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existing exhibit is presented for guided tours though, presenting topics like evolu-
tion of terrestrial and marine ecosystems. A recently invented booster club plans
to expand offers to the public (Lehmann and Liebenberg 2015). Outside the cam-
pus some material is permanently on display in the Ubersee-Museum. Following
the conceptual framework of the museum geoscientific specimens are not concen-
trated at a certain site, but today are embedded in the individual topics presented
by the museum (e.g. parts of the world like Oceania, Africa). This included some
unique material occasionally on display, like a specimen of the largest ammonoid
species recorded, Parapuzosia seppenradensis, from the late Cretaceous
(Campanian) of Seppenrade in North Germany (Lehmann and Becker 2002). The
latter represents a topotype and is of special interest since the locality is inacces-
sible today (Kennedy and Kaplan 1995) and has been formerly one of the central
specimens in the exhibition “evolution” in the Ubersee-Museum (Hohmann and
Kuster-Wendenburg 1992).

In the field of public understanding of science material of the Bremen collection
is on display in special exhibitions (e.g. Lehmann 2006b, 2017). A distinguished
project was the special exhibition in the “Haus der Wissenschaft” (house of science)
in Bremen in 2006 about dinosaurs (Lehmann 2006a), as it constitutes the most suc-
cessful show in this institution yet. The special topic have been the local dinosaur
track occurrence in the sandstones of the lowermost Cretaceous at Miinchehagen
and Obernkirchen in Lower Saxony, Germany, and the involvement of the
Geosciences Collection in these findings (Lehmann et al. 2006). The conceptual
framework used the local relation of Bremen to the quarrying of these sandstones
centuries ago and the wide usage of this material in the Bremen city center (Kuster-
Wendenburg 1999, 2002; Lehmann 2010a) to attract the audience. A comprising
exhibition catalogue has been produced, documenting this event permanently
(Lehmann 2006b).

The Geosciences Collection is also intensively cooperating with the Center of
Marine Environmental Sciences at the University of Bremen (Marum) and this
incorporates special exhibitions at exceptional places. An example is the “Geoschiff”
(geoship) project realized in the “Year of Geosciences” in Germany in 2002. This
was a 105 m long inland water vessel altered to contain a 600 square meter exhibi-
tion “Abenteuer Meeresforschung” (adventure marine science), visited by117,000
visitors in 62 cities across Germany during a period of almost 6 month (details see
Lehmann 2016).

Another distinguished cooperation is “MeerErleben” (“Experience Ocean”)—a
traveling exhibition initialized by the Marum at the University of Bremen and
financed by a shopping center project management company currently managing
199 centers in a total number of 14 countries (Fig. 10.9; Gerdes and Pitzold 2012,
Lehmann 2017). These shopping centers attract around 4.6 million visitors, ideal
places to predestine people over visual and acoustic stimuli for topics beyond con-
sumption. Although the cooperation with the shopping centers came to an end this
high quality exhibition is still occasionally on display, e.g. currently at the Deutsches
Museum in Bonn in cooperation with the German Research Foundation (DFG; see
Lehmann 2017). It should be mentioned that this cooperation of science with free
economy has been also sponsoring the acquisition of new specimens as well as
research activities.
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Fig. 10.9 A display board
showing the evolution of
huge Cretaceous
ammonites featured in the
public exhibit “Experience
the sea” (German title
“MeerErleben”) on display
in a shopping mall in
Germany in 2016. Photo:
J. Lehmann

The striking feature of exhibits drafted by the Geosciences Collection is the com-
bination of paleontological and biological specimens, covering the key topics evolu-
tion, biodiversity and constructional morphology. Examples are the display
“Evolution” during the geoship tour (Krogmann and Lehmann 2002) and that on
diversity and evolution in the currently running presentation ‘“Experience Ocean”
(Lehmann 2017). In this general conception spectacular specimens, like giant
ammonites (Fig. 10.9), are embedded in “display landscapes”, behind their natural
occurrences. In the case figured the evolutionary sequence species from the Lower
Cretaceous is arranged on the background of a cliff wall in southern England, show-
ing individual beds. Captions to individual specimens are preferably very short,
inconspicuously embedded and refer to daily subjects everybody is familiar with, a
concept that is owed to the fact that some exhibits attract visitors at places untypical
for displays. In other words people are getting involved that are usually not system-
atically visiting museums or public displays. These ideas are strongly influenced by
the Tiibingen paleontology school of the twentieth century (e.g. Seilacher and
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Gishlick 2014). These didactical conceptions are also used for illustrating aspects of
constructional morphology of organisms, including its analogies with daily life.

Regularly public talks are offered for a broad audience, including a series of
lectures organized ten times a year by the Geosciences Collection and that is
announced in the local press and on various websites. These talks often focus on
research topics of the collection, but guest lecturers are also invited on a regular
base.

Almost all of the outstanding single fossils of the collection and some of the
focal points have been subject in popular books and public understanding of science
journal articles. The popularization of paleontology is a declared aim of the collec-
tion and of the associated booster club. The following table (Table 10.2) lists the
most prominent individual fossils:

Table 10.2 Examples of popularizing science in the Geosciences Collection and promotion of
individual fossils in journals and books

Description of specimen (inventory

Identification number) Popular references

Lehmann (2008b)

Large slab from the Eocene Green River
Formation (GSUB V2431, V2432, P1288)

Diplomystus
dentatus (Cope
1877)

Mioplosus
labracoides (Cope
1877)

Sabalites sp.

Goniopholis simus
(Owen 1878)

Crocodile skull from the earliest Cretaceous
of North Germany, discovered in the debris
of a natural building stone; building
destroyed during world war II in the city of
Bremen (GSUB V2297)

Kruckow (1966a);
Kuster-Wendenburg (1999);
Polenz and Spaeth (2004);
Lehmann (2005, 2006b)

Iguanodontipus
ichnosp.

Dinosaur trackway (large slab on display in
collection; GSUB I1)

Lehmann (2006b); Polenz
and Spaeth (2004)

Ixodes succineus
(Weidner 1964)

Tick preserved in Baltic amber, holotype
(GSUB 121)

Weitschat (2004); Wichard
and Weitschat (2004);
Lehmann (2007)

Obaichthys
decoratus (Wenz
and Brito 1992)

Lower Cretaceous gar fish (very rare) from
the Santana Formation of Brazil (GSUB
V2251)

Becker (2012); Lehmann
(2013)

Pleurosternon Very well preserved imprint of a carapace | Lehmann (2006b)
bullockii (Owen of a very large turtle from the earliest
1842)* Cretaceous of North Germany (GSUB
V1434)
indet. Bird bones from the Miocene of North Lehmann (2011)
Germany, very rare (GSUB V2481)
Various species Statolith collection of H. Menzel (various Lehmann (2010c)

GSUB numbers)

The column “Selected publications” refers to the particular publications dealing with the material
listed. Asterisk: following the revision by Karl et al. (2007) of this specimen that is a historical
original to Ludwig (1879) who referred to it as Plesiochelys menki
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