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Foreword

The beginnings of Gottingen Uni-
versity and the development of its
faculties and disciplines were
closely linked with the conviction
that material objects held an im-
portant key to scientific under-
standing. Minerals, skulls, dried
plants, unfamiliar animals and the
ceremonial and decorative objects
of distant peoples found their way
to Gottingen and were assembled
into a diverse and wondrous li-
brary. These exotic bounties be-
came our original ‘objects of
knowledge’.

But do these objects still have
scientific value — do they offer us
wisdom, insight and innovation
even today? With this issue of our
research magazine we would like
to offer some evidence that they
certainly do. Research on chil-
dren’s literature is as cutting-edge
as the DNA analysis of old bones
or plants. Now that the inhabitants
of the South Pacific are writing
their own history, the artefacts in
the Gottingen Cook/Forster Col-
lection are being re-examined,
and in many cases, re-understood.

The collections enrich teach-
ing, offering students the opportu-
nity to experience their subjects in
a whole new way, as the article
from Anne-Katrin Sors on the re-
opening of the University Art Col-
lection relates.

Objects that appear old today
could tomorrow be the inspiration
for new research, or could lead to
important insights into human his-
tory. This is why the University of
Gottingen is bringing its collec-

tions into the digital age. Digitised
and described, catalogued and ac-
cessible from anywhere, they’re
forming a vital part of a new virtu-
al research environment. The con-
tributions from Norbert Eschbach,
Nicolaas Rupke and Wolfgang
Boker, as well as Gerhard Lauer
and Norbert Lossau explain not
only how this is being accom-
plished, but how important it is for
future research.

| read the articles in this issue
with great pleasure and | hope you
find them equally interesting. This
edition of our research magazine
has been designed to give you a
taste of a special exhibition we are
currently planning. Called ‘Ob-
jects of Knowledge’, it will be one
of the highlights of our 275th
anniversary celebrations in 2012,
and will open in the Pauliner-
kirche next June.

| hope to be able to welcome
you there.

NI sy e

Professor Dr. Ulrike Beisiegel
Presicent
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The University's Zoologi-
cal Museum houses
more than 100,000 pre-
pared animals in jars,
boxes and cabinets.
Many of them are valu-
able treasures, evi-
dence of newly diga

enquiry, the most remarkable ad-
ditions were ethnographical ob-
jects. In 1781 the British King fi-
nanced the acquisition of objects
collected during the voyages of
James Cook — the largest such col-
lection still in existence today. At
the same time, Baron Georg
Thomas von Asch (1729-1807), a
high-ranking official in the Russ-
ian administration and an early
alumnus of Gottingen University,
donated several hundred boxes
with material from Siberia — again
a collection of exceptional quality
that is unique outside of Russia.
These contributions constituted
the catalyst for the conception of
cultural anthropology or Volk-
erkunde as a separate academic
science that was pioneered in
Gottingen in the 1790s. In a simi-
lar development, the acquisition
of the enormous estate of the art
collector Friedrich Armand von
Uffenbach (1687-1769) contri-
buted significantly to the estab-
lishment of art history as a sepa-
rate subject at the University with
its own chair. Other collections
developed alongside new acade-
mic disciplines, such as the col-
lections of oriental manuscripts,

‘economic plants’, antique casts
or the assemblage of human
skulls, which led the Museum’s
curator Johann Friedrich Blumen-
bach to the idea of human ‘races’
and the conception of physical
anthropology.

All exhibits, however, remain-
ed united in the Academic Muse-
um until 1840. During French oc-
cupation of the city in the Na-
poleonic era, the excellent links of
Gottingen’s scholars to the Paris
academies had succeeded in se-
curing the integrity of the collec-
tions. Only at the death of the
museum’s long-lived curator Blu-
menbach did the physical separa-
tion begin. Large parts of the col-
lection left the museum and
moved to the newly-founded insti-
tutes of the academic fields they
had helped to create. Later collec-
tions, such as the Museums of
Zoology, Chemistry or Obstetrics,
were situated right alongside the
teaching facilities — not least be-
cause they proved very useful in
establishing and visualising the
disciplinary boundaries of new
academic fields.

Today Gottingen University is
home to 27 collections (see appen-

dix). Many of them are now or-
ganised and institutionalised as
museums, though often with lim-
ited public access and relatively
small numbers of visitors. Others,
such as the skull collection, are
preserved out of view in their de-
partments. A large number, such
as the antique casts and of course
the library, remain in active use as
research tools and teaching col-
lections, while quietly securing
the independence of smaller de-
partments in times of rapid
changes in the University’s organ-
isation.

The Academic Museum’s Place in
University History

Academic collections are of cru-
cial importance to the University
as an institution and place of
knowledge. First of all, the gener-
ous holdings of the University
helped to establish its image as a
key Enlightenment location. In the
Holy German Empire, with its nu-
merous universities locked in in-
tense competition, illustrious aca-
demic collections could serve as a
form of distinction, a fact well-
in contemporary
public perception.

The rapid expansion of the
young University’s collections can
be glimpsed from an account by
Hinrich Wilhelm Schmeelke in
1798, in which he reflects
on his education in Got-
tingen during the 1770s:
“During my studies [the
Academic  Museum]
had not yet made a
name for itself. Now it is
one of the principal collec-
tions of natural and artificial
bodies in Germany. All that be-
longs to the history of humankind
is very comprehensive [...]. You
can find rarities from all three

documented

realms of nature, but one needs an
expert to make a visit useful — the
assistant of the Hofrat Heyne
showed us all the things and
Meiners assured us, that he does
so just as well as the museum’s
director Blumenbach. In-
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deed Meiners remarked that he
even tells the same jokes that Blu-
menbach was known to make.”

How the Gottingen collections
presented themselves to foreign
visitors by the end of the eigh-
teenth century is illustrated by the
autobiography of the Hungarian
student Samuel Fogarasi, who vis-
ited Gottingen in 1796/97. He re-
marks about the sights of interest:
“Worth seeing in this city are the
town hall, the university building,
the anatomy theatre with its spec-
imens, that is the human body
parts kept in alcohol, the house of
accouchement, the botanic and
the economic garden, the hippo-
drome, the famous library with its
140,000 volumes, the Museum,
the academic collection of coins,
jewellery, paintings and drawings,
the chamber with models and ma-
chines, the collection of monu-
ments and paintings in the Histor-
ical Institute and the chemical lab-
oratory.”

Ludwig Wallis’ handbook for
students, published in the year

1813, mentions further “public in-
stitutions” of the university: the
“Society of Sciences” and the
“Gelehrten Anzeigen”, an emi-
nent review journal from Gottin-
gen. The handbook also provides
us with information about the ac-
cessibility and presentation of the
collections. On the Museum it
says: “Whoever hears the name
Blumenbach, and knows that this
museum is under his guidance,
will justifiably hold no small ex-
pectations — and he will not be
mistaken! The high degree of ben-
efit to the public provided by this
marvellous collection of oddities
from all realms of nature is to be
admired. It can be visited on every
hour with a guide for a small sign
of gratitude (of two gulden; but for
which up to six persons can enjoy
the pleasure), it is, of course, of far
more interest if you can listen to
Blumenbach’s own views and re-
marks at the same time. This intel-
lectual pleasure is given to his reg-
ular students of natural history.
The same building also houses the

picture gallery, the coin cabinet
and the chamber of models.”

About the study of anatomy he
reported: “The present collection
of specimens is well worth men-
tioning: but from a Langenbeck
you can indeed expect the very
best! The visit is open to every stu-
dent, while the special collection
mentioned can only be seen by
prior arrangement with one of the
professors.”

It is apparent that the collec-
tions were open to a paying audi-
ence as well as to students. A sur-
viving book of visitors indicates a
strong showing from the members
of the local garrison. It appears
that from the very beginning the
collections had taken on the char-
acter of a ‘public’ institution in ad-
dition to their scientific purposes.

Letters and travelogues from
the time around 1800 make it
quite clear that Johann Friedrich
Blumenbach and his collections
had become a major attraction of
the university. The Swiss student
Gottlieb von Greyerz notes in

View from the Goethe-
Allee into Papendiek in
the early 19th century.
The long building in the
centre of the frame is
the Academic Museum,
then under the direction
of Johann Friedrich
Blumenbach.
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One of the Ethnogra-
phic Collection’s hol-
dings, a dancing mask
(initiation costume) of
the Yaka people in the
Province of Congo, An-
gola, acquired in 1939,

1799: “In his [Blumenbach’s]
courses on natural history there
are at least 80 to 90 students. Dur-
ing the lecture it is as silent as in a
church, as everyone is trying to
catch what he has to say, afraid of
missing a single word [...]. No stu-
dent will leave Gottingen without
having read natural history with
him, his course has indeed be-
come a veritable fashion. [...]
Next to the library is the museum,
that | have so far only seen once
very briefly, but which I will visit
several times more with Blumen-
bach and his whole course. It dis-
plays many objects from the
south-seas and from the north,
artefacts, works from Othaiti, bas-
kets, bags, and cords made from
coco-strings, dresses of war and
grief, weapons, a multitude of an-
gling hooks of the wild nations, so
well made, that they rightly put
the Europeans to shame. A great
many idols, displaying hideous
contortions of the body, very re-
pugnant and distasteful. Many
amphibians, a mass of human em-
bryos, of negroes etc.”

Most collections were closely
associated with individual profes-
sors, who were also appointed as
their director. Without the guid-
ance of a scholar, the

objects remained silent. Intellec-
tual conversation and sociability
were crucial for the collections’
attraction. In the era of an enlight-
ened culture of sociability, muse-
ums doubled as salons, mediating
personal contacts and initiating
entertaining exchanges. Conse-
quently, when Johann Wolfgang
von Goethe stayed in Gottingen in
1801, he reported on his visit to
the observatory with the words:
“Also Professor Seyffer showed
me the instruments of the observa-
tory with complaisance in a most
copious way. | made the acquain-
tance of many eminent foreigners
at this place, whom you always
meet at highly frequented univer-
sities, and with every day the rich-
ness of my knowledge grew above
all expectations.”

Indeed sociability had become
so prominent, that in 1779 Géttin-
gen’s famous physicist Georg
Christoph Lichtenberg (1742-
1799) felt it necessary to praise the
scientific character of “academic
cabinets” whose “whole destina-
tion is not for splendour but for the
utility, for research and instruc-
tion. [...] Géttingen is the first uni-
versity in Germany, maybe in Eu-
rope, which is provided with such
a genuinely academic
museum.” Lichtenberg
aimed to distinguish
the academic collec-
tions established for
instruction through
the object from the cab-
inets of curiosities designed
— in his view — for mere pomp
and idle representation.

That the collections were seen
as enriching teaching practice can
be glimpsed from the following
announcement of an exten-
sive lecture going on for
some hours, given by
Professor Hermann
Ludwig Heerens in
“A  general

or a critical and system-
atic epitome of our cur-

rent knowledge of the earth and
the people living on it will be giv-
en by Sr. Prof. Heeren at 6 a.m.
and will be explained by a rich
stock of the best and newest maps,
which he will present to his listen-
ers, and the ethnographic collec-
tion inside the royal museum will
serve to illustrate the clothing,
weaponry and gear of the most
distant populations.”

In addition to their representa-
tive uses, collections thus con-
tributed to the development of the
modern research university and
new methods of teaching. Against
the background of the traditional
division of universities into four
classical faculties, the collections
served as a catalyst to the process
of disciplinary differentiation. The
art collection inspired the creation
of the first chair in art history in
German university history. The
garden of ‘'economic plants'
helped to secure the emancipa-
tion of forestry from biology. The
Academic Museum, with its ob-
jects defying established discipli-
nary limits, inspired Blumenbach
—a doctor of medicine by training
and from 1776 'Professore medic-
inae extraordinario' — to engage
first with natural history and then
with ethnography. After he ex-
panded the Academic Museum
into one of Germany's leading
ethnographic and anthropological
collections, it paved the way for
the establishment of these sub-
jects as academic disciplines too.

The University offered a broad
range of fields and items that
could be collected. Its museums
did not depend on a single patron
or curator, and could count on
support from former students and
the network of the European Res-
publica literaria. It appears that the
driving factor behind their rapid
expansion and enormous diversity
was the crucial part they played in
staking out disciplinary claims
during the emergence of the mod-
ern research university around
1800. As agents of scientific disso-
ciation and delimitation they con-
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ual, visually attractive object to
the relation that connected and
connects these exhibits to the gen-
esis of academic delineations and
the circulation of knowledge. As a
result, the University of Gottingen
has initiated the development of
an overall strategy on the future
treatment of the collections, fol-
lowing a recently published rec-
ommendation on scientific collec-
tions as research infrastructures by
the German Council of Science
and Humanities. This strategy
aims at securing and preserving
the University’s collections, facili-
tating their use for research and

COLLECTIONS — WISDOM, INSIGHT, INNOVATION

teaching while raising public
awareness about the collections’
value. To this end, the University
will install a Central Custodian’s
Unit that will foster and coordi-
nate activities in collection man-
agement, research and outreach.
In order to give this new approach
a physical space, the University is
committed to setting up a forum-
like centre and exhibition space,
to be run in cooperation with the
City of Gottingen and its Histori-
cal Museum. This house will close
the gap left by the Academic Mu-
seum. It is expected to set a new
reference point for the University

Dr. Marie Luisa Allemeyer, born in 1971, studied hispanic studies, modern
history and European ethnology at the Universities of Granada (Spain) and
Gottingen. In 2005 she received her Ph.D. in the Faculty of Philosophy at
the University of Kiel. From 2004-2008 she worked at the Max Planck In-
stitute for History and the Max Planck Institute for Study of Multireligious
and Multiethnic Societies, first as researcher on a project entitled, ‘“Multire-
ligiosity in a united Europe” and then for three years as coordinator of the ‘International
Max Planck Research School for the History and Transformation of Cultural and Political
Values in Medieval and Modern Europe.! Since 2008 she has been managing director of
Gottingen University’s Graduate School of Humanities, and is active as the editor and au-
thor of numerous scientific publications.

Dr. Dominik Collet, born in 1972, studied history and museology in Nor-
wich (UK), Géttingen, and Madrid. He then joined the Max Planck Institute
for History and held temporary fellowships at the Warburg Institute London,
the Forschungszentrum Gotha, and the ZIF Bielefeld. In 2006 Hamburg
W University awarded him a Ph.D. for his dissertation on early museums as
" sites of cross-cultural encounter. Since his return to Géttingen he has coor-
dmated the DFG Research Training Group ‘Interdisciplinary Environmental History” and
is working on his second book, a history of the Great European Famine of 1771. His re-
search interests include the history of museums, the cultural history of knowledge, and
comparative environmental history.

Prof. Dr. Marian Fissel, born in 1973, studied early-modern and modern his-
tory, philosophy and sociology at the University of Miinster. In 2004 he was
awarded his Ph.D. there on the topic of scholarly culture at universities in
the early modern period. From 2004-2008 he held an assistant position in
the History Department of the University of Miinster, followed by junior
professorships at the Universities of Giessen and Géttingen. Since 2010 he has been full
professor for early modern history at Gottingen University, with research interests span-
ning the social and cultural history of universities, the history of science, military history
and history theory.

1 () | University of Géttingen

and the city of Gottingen. Its goal
is to promote the University’s out-
standing tradition embodied in its
unique collections and to investi-
gate the relation between object
and science in different cultures of
knowledge. This space will serve
as a hub of the University’s collec-
tions, museums and botanical gar-
dens, encouraging people to visit
them in situ. As a forum for en-
counter, exchange and education,
it will explore and explain the
workings of a modern university
and the way it has shaped our
knowledge in the past and still
continues to do. <
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The Little
Green Wonder

Unlocking the Secrets — and Potential — of Microalgae

Thomas Friedl

Algae exist almost everywhere, from the open ocean to the top of high
mountains, and from the hottest, driest deserts to the frozen polar ice-
caps. They are also the subject of increasing scientific interest, thanks to
their ability to absorb greenhouse gases and potential to function as a re-
newable and quick-growing source of biofuel. The Géttingen Collection
of Algae Cultures is one of the world’s most comprehensive databases of
microalgae reference strains. In addition to supplying scientists around
the world with living samples, it is actively involved in numerous research
projects designed to expand our knowledge of the habitats, distribution
patterns and potential applications of these remarkable organisms.
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The Growing Importance of
Microalgae

Algae are an enormously diverse
group of organisms permanently
capable of photosynthesis, and
therefore of producing oxygen and
storing energy in their biomass. In
the oceans that cover three-fifths
of the earth’s surface they occur in
tremendous amounts as phyto-
plankton in the open water and as
benthic forms on rocky shores. As
a climate component algae are at
least as important as land vegeta-
tion, especially because of their
ability to absorb the greenhouse
gas CO,. Microalgae, which also
include the prokaryotic cyanobac-
teria, build up a large variety of
valuable compounds in their cells
from light energy and as a result
are also of increasing economic

Figs. 10, b. Apafococcus, a very common genus of terrestrial green
algae. Scale, 20 um. Fig. Ta) Apafococcus sp., dominating a green
biofilm on a man-made substrate, in this case a street lamp in Got-
fingen. Note the very thick cell walls which may help to make the cells
resistant to drought.  Fig.1b) Apafococcus sp. in culfure, reference
strain SAG 2096 which was isolated from a concrete wall in Japan.
Cells are forming packages through division, the cell walls are much
thinner than in Fig. Ta.

importance. In technical process-
es, microalgae even have the po-
tential to substitute for fossil fuels
(e.g. crude oil) and thus may con-
tribute to reducing CO, emis-
sions. Algae play a pivotal role in
global cycles of matter due to their
function as primary producers, es-
pecially in aquatic ecosystems.
However soils, leaf surfaces, tree
bark and rocks also provide ap-
propriate habitats for algae,
though this is still insufficiently ex-
plored. Microalgae exhibit a sur-
prising diversity even in arid and
hypersaline soils. In their terrestri-
al habitats microalgae are essen-
tial as they protect against erosion,
act as precursors for land vegeta-
tion and provide very important
services to other organisms
through their ability to absorb en-
ergy, carbon and, in case of
cyanobacteria, also nitrogen. Ex-
amples for terrestrial green algae
are shown in Figures 1-4.
Currently the Géttingen Cul-
ture Collection of Algae (SAQ) is
closely linked with several re-
search projects focusing on the
biodiversity and distribution of
microalgae in terrestrial habitats.
Here, the SAG is of pivotal impor-
tance for the correct identification
of terrestrial algae. The SAG main-
tains and provides a large variety
of reference strains which have
been deposited and reliably iden-
tified by specialists over many

years and thus serves as an invalu-
able database for comparisons.
Because microscopic features of
terrestrial algae are rather scant
(Figs 1-4), the SAG culture strains
themselves are usually not used
for identification by comparison
but rather their DNA signatures
only. So far about 37% of all SAG
holdings have been sequenced for
the best-established molecular
signatures, the nuclear-encoded
18S ribosomal RNA and plastid-
encoded rbcl genes. Available
from public DNA sequence data-
bases, the number of reference se-
quences from SAG strains is con-
stantly growing, augmented by the
SAG'’s own sequencing efforts.

Assessing Biodiversity through
DNA

Although numerous new isolates
of terrestrial algae are being estab-
lished in the research projects
with which the SAG is involved,
their focus is on the culture-inde-
pendent assessment of algal biodi-
versity using DNA sequence com-
parisons. In many of the terrestrial
habitats being investigated — in
soil, for instance — microalgae are
hardly visible. Only after keeping
environmental samples in artifi-
cial nutrient media under labora-
tory conditions for two weeks or
more does vivid algal growth start.
This is due to the fact that terres-
trial algae are present in their en-

Fig. 2. A still unidentified coccoid green alga of the
family Radiococcaceae in culture (SAG 2375, isolated
from a green biofilm covering a plastic trash bin (lo-
cation GOG, see fext). Formation of mucilage (for
adhesion and to resist drought) has been made visi-
ble by negative staining with India ink. Scale, 20 um.
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Fig. 3. Coccomyxa avernensis SAG 216-1, an exam-
ple for a common and robust terrestrial green alga
with a rather simple morphology. Scale, 20 um.

Fig. 4. Filamentous Klebsormidium sp. in culfure (SAG
K09-1_3; SAG). Reproduction is by fragmentation of
the filaments (left half of the image). Scale, 20 um.



vironments mostly as ‘resting
cysts’, a non-active life stage that
enables them to survive in harsh
conditions such as desiccation,
strong UVB-radiation, etc. How-
ever, in our research projects the
assessment of terrestrial algal bio-
diversity is mainly achieved by
DNA analyses directly from envi-
ronmental samples, without cul-
turing. Culturing would quickly
become too time consuming with
an ever-increasing number of
samples, and additionally there is
a risk of the artificial nutrient me-
dia being selective, i.e. support-
ing the growth of only of a fraction
of algae from a community while
impeding the growth of others.
Therefore, we only attempt iso-
lates for selected algae with pre-
sumably interesting or novel prop-
erties. Culture strains of terrestrial
algae are very promising to detect
valuable compounds, which they
may produce in large concentra-
tions as part of their survival strate-
gies. Also, we found terrestrial al-
gae easy to stimulate for the ac-
celerated growth required for bio-
mass production, which means an
important advantage for biotech-
nological applications.

The ‘Everything is Everywhere’
Hypothesis

Because terrestrial algae form rest-
ing cysts which can tolerate desic-
cation, freezing and high radia-
tion, and are protected by thick
cell walls (Fig. Ta) or mucilage ex-
creted from the cells (Fig. 2), one
could imagine that they are easily
transported with soil particles by
wind. If this is the case, the same
algal species should be detectable
worldwide in any habitat suitable
to support the alga’s growth and
no geographical distribution barri-
ers should exist, their distribution
instead being determined by ecol-
ogy. This idea corresponds to a
well-known hypothesis raised sev-
eral years ago which basically
postulates that for microorgan-
isms, no geographical distribution
barriers exist due to their small size.

In other words, where terrestrial
microalgae is concerned, ‘every-
thing is everywhere’. One of the
goals in the current research pro-
jects with which the SAG Culture
Collection is involved will be to

test this hypothesis for a selection
of terrestrial algae. In order to do
so an unambiguous re-identifica-
tion of the algal species will be re-
quired. For this and to provide
comparability among the various
habitats, a comparison of molecu-
lar signatures appears inevitable.
We use nuclear-encoded riboso-
mal genes for comparisons, i.e.
18S rDNA for phylogenetic analy-
ses and ITS-2 rDNA which pro-
vides a higher resolution than 18S
rDNA as a ‘DNA barcode’ for un-
ambiguous distinction.

Generalists and Specialists

Green algae are most common in
the studied terrestrial habitats and
are also the most diverse group
there. Currently green algae from
four different localities are being
compared. The German Science
Foundation-funded Biodiversity
Exploratories (large-scale and long-
term research projects to conduct
functional biodiversity research;
www.biodiversity-exploratories.de)
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are focusing on forest and grass-
land at three selected areas within
Germany. Here green algal com-
munities in soil and on tree bark
are being compared between
57 defined research plots which

represent different soil types and
levels of intensity in land use. An-
other research project is focusing
on tropical mountain rainforest in
Ecuador’s Podocarpus National
Park. Here epiphytic crusts of
green algae covering tree bark,
leaves and in soils are compared
at defined plots at three different
altitudes (1000m, 2000m and
3000 m). A third intriguing habitat
for soil algae is the saline soils of
the dry steppe vegetation in the
Chernomorskiji  Biosphere re-
serve, which is close to the Black
Sea in southern Ukraine. But the
most distant and harsh environ-
ment is represented by Antarctic
soils, specifically the ice-free soils
bordering glaciers on King George
Island, Maritime Antarctica (Fig. 5).

A phylogenetic analysis using
18S rDNA sequences from mem-
bers of the green algal class Tre-
bouxiophyceae obtained from
samples of the four terrestrial
habitats were compared with cor-
responding sequences from refer-

Fig. 5. Ice-free sails bor-
dering a glacier on King
George Island, Maritime
Antarctica, provide a
suitable environment for
diverse algal communi-
ties which are investigat-
ed in an ongoing project
with which the SAG Cul-
ture Collection is in-
volved.

Photo: M. Olech
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Fig. 6. Phylogenetic
analysis of 18S rDNA
sequences fromm mem-
bers of the green algal
class Trebouxiophyceae
(based on a maximum
likelihood approach,
with partial sequences
added using a maxi-
mum parsimony tool).
Triangles represent
clades coresponding to
genera of green algae.
Abbreviations right to the
genus names indicate
at which of the four stud-
ied localities the genus
has been detected (Ant,
Antarctica; Exp, Biodiver-
sity Exploratories; Ukr,
Chermomirskiji reserve in
Ukraine; Ecu, Ecuador
fropical mountain rain-
forest). The clades with
genus names highlight-
ed in color are further
discussed in the text.
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ence strains of the SAG culture
collection. This revealed the distri-
bution of algal genera among the
four localities (Fig.6). Except for a
single lineage, all lineages of Tre-
bouxiophyceae could be identi-
fied at the generic level by com-
parisons with SAG reference
strains. This means that the genera
of terrestrial green algae we de-
tected in these four habitats may
be distributed over at least three
continents, i.e. they found no dis-
tribution barriers, and are even
able to withstand the extremely
harsh conditions of Antarctica.
The genera have already been
known and isolated from habitats
of temperate regions of central Eu-
rope, the habitats from which
most algal strains maintained in
the SAG Collection were isolated.
But are there any genera which
are restricted to certain localities
or habitats? In Figure 6 about half
of the clades (biological families)
have been recovered from only
one of the four studied localities.

University of Géttingen

—Stichocaccus

Symbiochloris

This may indicate that we have not
yet sufficiently sampled in the other
localities as well as that there may
be some specialized algae. For ex-
ample, Coenocystis, Parietochlo-
ris and Viridiella, recovered in our
study only from the Podocarpus
National Park in Ecuador, are well
known from temperate localities;
the representatives of these genera
maintained in the SAG were all
isolated from central Europe.
Other single findings may be ex-
plained by the specialisation of
certain genera. For example, Phyl-
losiphon is known as a parasite
living inside the leaf tissue of
tropical plants yet was found only
in crusts covering leaves in the
tropical mountain rainforest. Dic-
tyochloropsis is a common genus
of tree bark algae and was reco-
vered in our study from the only
two habitats that contain trees, the
Exploratories and the rainforest.
Our comparison also revealed
clades which were present in all
four studied localities. These may
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The Goéttingen Culture Collection of Algae

The increasing interest in micro-
scopic algae as ‘cell factories’ ca-
pable of producing valuable com-
pounds, their potential to serve as
a sustainable source of energy and
thus decrease CO, emissions, and
rapid developments in genomics
have ensured that algal research is
at the cutting edge of science. This
requires living and reproducible
cultures of microalgae, including
cyanobacteria. In nature, howev-
er, microalgae are found mostly in
only low densities and intermixed
with other microorganisms, and
therefore their isolation, purifica-
tion and cultivation on defined
nutrient media is required. Im-
proving the representation of the
diversity of algae in culture by es-
tablishing new isolates as well as
studying their potentially valuable
properties for biotechnological
exploitation is still a major chal-
lenge in microalgal research and
one of the main goals of the Cul-
ture Collection of Algae at the
University of Gottingen (SAG).
The SAG is one of the most
comprehensive resources of mi-
croalgal cultures in existence. It
supports all kinds of algal research
through ex situ conservation of al-
gae and expert knowledge on
identifying and isolating. Contain-
ing approximately 2400 strains
(representing 538 genera and
1424 species), all major lineages

Photo:
Sascha Bubner

of algae and cyanobacteria are
represented in the SAG’s holdings.
Over 450 strains are type refer-
ence strains of especially high val-
ue for algal taxonomy. As one of
the largest service culture collec-
tions worldwide, the SAG receives
an average of about 600 orders
per year which results in an aver-
age of about 2100 cultures dis-
patched; both numbers are con-
tinuously increasing. The majority
of users are from the international
scientific and biotechnology com-
munities. About 67% of all annu-
al orders are made by academic
institutions, with more than half of
this coming from schools and uni-
versities within Germany.

The SAG also actively partici-
pates in algal research. Current re-
search projects with which the
SAG is involved include biodiver-
sity analysis of various habitats of
terrestrial algae (see main article),
the isolation of biofouling mi-
croalgae and their subsequent uti-
lization as antifouling test-organ-
isms, as well as screening for com-
mercial metabolites with expert
input into process development
and up-scaling.

The SAG was initiated when
Professor E.G. Pringsheim (1881—
1970), one of the pioneers in algal
research, arrived in Gottingen in
1953 after living as a World War Il
refugee scientist in England. To-

day, 304 strains isolated by Prof.
Pringsheim and his wife Olga are
still available from the SAG.

As a modern service infrastruc-
ture, the SAG continues to serve as
an ever-expanding repository of
expert knowledge on identifying,
isolating, culturing and ex situ
conservation of algal material.
This is reflected in the enormous
number of publications that have
taken advantage of SAG’s estab-
lished expertise.

Long-term maintenance of liv-
ing microalgae always carries the
danger of contamination, loss or
undesired genetic modifications.
The SAG faces a continual chal-
lenge in circumventing these re-
strictions, which it tackles by both
improving existing culturing
methods and developing new
ones such as the cryopreservation
of algal cells at ultra-low tempera-
tures. In addition to the rapidly in-
creasing demand in algal-related
services, the SAG team is working
on increasing the value of its hold-
ings, in particular through the
constant expansion of the number
of its algal strains and parallel ef-
forts to further develop the cura-
tion of accompanying data.

Maike Lorenz and Thomas Fried!
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Fig. 7. Phylogenetic

analysis of the DNA bar-
code, ITS2 IDNA, for the

genus Coccomyxa.
The sequences that
were used represent
DNA clones obtained
from various localities
within the tropical
mountain rainforest,
Podocarpus Ntl. Park,
Ecuador (highlighted,
yellow) and formed
three lineages (A.B,C)

or were from reference
strains of the SAG cul-

ture collection (high-
lighted, green).

represent particularly common al-
gal genera. For example, Treboux-
ia is a very common lichen sym-
biont, and in all four studied lo-

calities lichens were common.

Determining Family Ties

There are two more examples of
algal genera with a wide distribu-
tion. One is a clade of Chlorococ-
cum-like green algae (members of
the class Chlorophyceae) which
contains references isolated from
the Arctic, i.e. strains that are
maintained in a specialized ‘cul-
ture collection of cryophilic or-
ganisms’ (CCCryo) as well as ref-
erence sequences from sources
other than the SAG. It shows that
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an algal 18S rDNA clone from the
Ecuadorean rainforest shares an
almost identical sequence with a
reference strain isolated from the
Arctic  (Chlamydomonas  sp.
CCryo 147-0; Fig. 7) — a finding
strongly supporting the ‘every-
thing is everywhere’ postulate for
microalgae. In addition the 18S
rDNA clones from the German Ex-
ploratories and those from Antarc-
tic soil have their next closest rel-
atives in strains isolated from the
Arctic (Fig. 7) — further evidence
for the distribution of terrestrial al-
gae being free of barriers, even
from pole to pole. The other ex-
ample is the clade representing
the genus Coccomyxa (Fig. 7). This

is a minute unicellular genus of
Trebouxiophyceae with a rather
simple morphology (Fig. 3). The
SAG holds authentic reference
strains for almost all the previously-
described species of the genus
Coccomyxa. A more detailed phy-
logeny based on 18S rDNA se-
quences shows the algal clones
recovered by our study nested
among five reference sequences
from the SAG Collection. How-
ever, an unambiguous identifica-
tion at the species level is still not
possible: several SAG reference
strains represent different species,
but share almost identical se-
quences and for other clones the
next closest relatives are still
unidentified. The more detailed
phylogeny also revealed a novel
lineage which is distinct from any
SAG reference strain and which
comprises clones recovered from
the German Exploratories as well
as the Ukrainian steppe zone.
New lineages, possibly represent-
ing new taxa, may be revealed by
a closer examination of the clades
identified by 18S rDNA sequence
comparisons and an expanded
sampling within a certain genus.
To identify rDNA clones recov-
ered from Ecuadorian mountain
rainforest we are using ITS2 rD-
NAs as DNA barcodes of high res-
olution power. For the Coccomyxa
example the ITS2 rDNA phyloge-
ny shows the Ecuador rainforest
clones distributed on three clades
(Fig. 7). For those in clade A, sev-
eral SAG reference strains may be
closer relatives. For the clones in
clades B and C no close relatives are
known, and therefore they may
even represent new species (Fig.
7). Another particularly interesting
example for a genus of terrestrial
green algae for which our research
revealed worldwide distribution
of a known species as well as new
species from just a single locality
is provided by Apatococcus (Figs.
1a,b). The diversity of the genus
has been explored just recently by
a research project that targeted
green biofilms covering house



facades, roof tiles and other man-
made substrates in urban environ-
ments. This project added five
new reference strains, now avail-
able from the SAG, to the authen-
tic reference strain A. lobatus SAG
2037 with which the taxonomic
type of the genus is linked,
demonstrating the extended diver-
sity of the genus. These reference
strains certainly represent more
than just a single species of A. lo-
batus, but yet have not been for-
mally named and described. A
molecular survey of such biofilm
algae using the ITS2 as DNA bar-
code recovered all known line-
ages within the genus just from a
single locality, GOG, which is the
lid of a plastic trash bin in Géttin-
gen. Several Podocarpus National
Park environmental rDNA clones
were identical to those from the
Gottingen GOG locality and the
authentic reference strain A. loba-
tus SAG 2037, demonstrating the
worldwide distribution of this
species. However, the Ecuadorian
clones formed two more lineages,
one without any close relative and
the other somehow distantly relat-
ed to a SAG reference strain and
GOG clones. The two lineages
still appear locally confined to
Ecuador, but it is possible that a
more expanded sampling in the

vicinity of the GOG locality may
recover both new species from
Germany as well.

Conclusion

Terrestrial green algae can be
well-identified by comparing 18S
rDNA sequences and ITS2 DNA
barcodes with the corresponding
molecular signatures from refer-
ence strains of the SAG at the
level of genera and species. A
worldwide distribution of genera
of terrestrial green algae, without
barriers between continents, was
clearly revealed by molecular
comparisons between four geo-
graphically rather distant locali-
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ties and central European strains
available in the SAG Collection.
However, new lineages within a
genus for which no close relatives
from known reference cultures ex-
ist were revealed by a closer ex-
amination of 18S rDNA clades as
well as the ITS2 DNA barcode
analyses in several cases. This
finding may indicate the presence
of specialised species which may
be confined to a certain locality.
However, at present it is still un-
clear whether these specialised
species are confined to certain
unique ecological niches or ex-
hibit a restricted geographical dis-
tribution. <
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Microscopic analysis of
bone cuttings.

Front: Birgit GroBkopf,
behind: Janine
Mazanec
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There is a long tradition of collec-
tions. In 1773 the first ‘Royal
Academic Museum’ was founded
in Gottingen, for which curator
Johann Friedrich Blumenbach
(1752-1840) collected numerous
items from a variety of fields of
‘natural history’ to be displayed as
exhibits. As a result of his disserta-
tion De generis humanis varieta-
tae nativa (On the natural varieties
of the human species) of 1775, in
which he defined five ‘racial
types’ on the basis of ‘morpholog-
ical varieties’ of skulls, he is con-
sidered to be a father of scientific
anthropology and founder of Ger-
many’s oldest collection of skulls.
Although for some years now the
Johann Friedrich Blumenbach In-
stitute for Zoology and Anthropol-
ogy has been named after him, the
skull collection is to be found in
the Centre of Anatomy of the Uni-
versity of Gottingen (see article by
Michael Schultz, this volume).
There is another collection in
the department for Historical An-
thropology and Human Ecology,
however, which comprises a large
number of human skull and skele-
ton series as well as numerous pri-
mate skulls. There are, additional-
ly, several mummies, one of which
was from Blumenbach’s property.
The skeleton series originate from
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a myriad of periods, regions and
populations and are in varying
conditions, making it possible to
carry out research on a wide variety
of topics. For example, skeletons
degrade to different degrees as
they lie in the ground, which can
significantly restrict scientifically-
relevant analyses. The constant
optimization of methodical ap-
proaches in anthropological work
is, therefore, a crucial scientific task.

Numerous theses, e.g. on the
extraction of ancient DNA or the
optimization of analysis systems,
have now made it possible with the
aid of molecular genetic analyses
to draw conclusions on things
such as family relationships, mar-
riage patterns, lactose intolerance,
regional origin, disease contami-
nation and the mutation of tumour
genes, even in historical and pre-
historical populations.

The use of skeleton material or
ancient DNA as a ‘biological
archive’ can also make it possible
to understand the history of a mu-
tation and the dispersal of particu-
lar genetic characteristics. Dis-
eases, for instance, create consid-
erable selection pressure; the
global distribution of the ABO
blood groups is ascribed to the in-
creased risk of individuals with
the blood group O of contracting

cholera. It is a matter of debate as
to whether the medieval plague
epidemics may have had a similar
effect. For example, a gene muta-
tion in a chemokine receptor
(CCR5 gene) occurs in around
10 % of the European population.
In African and Asian populations,
this variant is almost non-existent.
The gene encodes a receptor pro-
tein that plays a significant role in
inflammatory processes in the
body. Other things can latch onto
the CCR5 receptor in order to gain
access to the cell, however, in-
cluding human immunodeficien-
cy viruses. Homozygous carriers
of the variant with the gene muta-
tion (CCR5-delta 32) are protected
against the effects of an HIV infec-
tion, while heterozygous carriers
show a significantly delayed onset
of the disease AIDS.

To test the hypothesis as to
whether the so-called high medie-
val European plague epidemics af-
fected the spread of the mutation
CCR5-delta 32, the allele frequen-
cies of individuals from two col-
lective groups of skeletons from
the Late Middle Ages were exam-
ined. One group is from a plague
mass grave in Libeck, the other
from a burial zone in the same
area dating from a few decades
earlier. In the case of a positive se-




lection pressure, a comparatively
low proportion of the mutated
gene variant would be expected to
be present in those who died of
the plague. However, no signifi-
cant differences in the occurrence
of the gene mutation were ob-
served, making it apparent that the
medieval plague pandemics did
not contribute to the spreading of
the mutation.

There is currently a very inter-
esting scientific debate on the ge-
nesis of the devastating outbreaks
of plague. The high virulence, rate
of spread, mortality rates and
symptoms described in historical
sources have long provoked con-
troversy. Now there is disagree-
ment as to whether the cause of
the epidemics, which killed
around a third of the European
population, was in every case the
plague pathogen Yersinia pestis.

In the department’s work group,
systems of analysis are conse-
quently being developed in order
to verify various pathogens. Cur-
rently segments of anthrax bacte-
ria, Rickettsia and the smallpox
virus are being verified simultane-
ously with the plague pathogen. In
this way, a multitude of results can
be achieved with very small
amounts of sample material. The
use of the lowest possible quanti-
ty of material is essential where in-
vasive examination methods on
collection materials are concerned.

One particular methodological
hurdle for this type of analysis —
i.e. the verification of pathogens
in (pre-) historical skeleton mater-
ial —still exists, however. Since the
initial quantities of pathogen DNA
in the deceased individual are al-
ways unknown, systems of analy-
sis must be optimized with regard
to their specificity but react flexi-
bly regarding their sensitivity. In
order to achieve this, and to facil-
itate its implementation on (pre-)
historical material, extensive con-
trol experiments are necessary,
both in advance of and parallel to
the analysis that is actually in-
tended.

Moreover, the possibilities for
verification depend heavily on the
level of DNA degradation in the
skeleton material. This is affected
by the period it has lain in the
ground, changes in moisture and
temperature, and microorganisms
or foreign matter that have pene-
trated the bones. For this reason, a
series of Bronze Age individuals
from the Lichtenstein Cave on the
edge of the Harz Mountains (near
the city of Osterode) represents a
skeleton series of particular scien-
tific value in many respects. The
collective group, dated at approx.
1000-700 years BC, boasts a very
good preservation of the ancient
DNA thanks to the consistently
cool temperatures in the cave.
Even though no intact skeletons
were found due to the remains
having been disturbed, it has so far
been possible to ascribe the bones
to around 65 individuals. The de-
posited bones belong to individu-
als of all age groups and both sex-
es. Using molecular genetics, the
remains can be ascribed to multi-
ple generations of at least three
different families.

The comparison between the
male and female lineages of the
individuals buried in the cave
even made it possible to draw
conclusions about Bronze Age so-
cial structures. The low variance
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of the Y-chromosomal STRs only
inherited paternally pointed to pa-
trilocal marriage patterns, in
which the women enter a popula-
tion from outside. This was con-
firmed by the heterogeneity of the
hypervariable regions of the mito-
chondrion which is inherited
along the maternal lineage.

The history of the settlement
can even be traced to the present
day by examining variable DNA
segments. In 2007, around 200
men from the Osterode area pro-
vided a DNA sample for molecu-
lar genetic analysis. The startling
result of the tests was the revela-
tion that two of the participants
demonstrated a direct lineage to
one of the Bronze Age families.
The genetic profiles had therefore
survived in that region for at least
100 generations.

In addition,
group of skeletons was examined
regarding lactose tolerance. In
general, all adolescent mammals,
including humans, lose their abil-
ity to produce the enzyme lactase.
Carriers of a gene mutation can,
however, digest fresh milk all their
lives and are able to use it as an
additional source of protein, vita-
mins and fat. In Europe, lactose
tolerance is generally the com-
mon variant, but the geographical
and temporal specifics of its emer-

the collective

Preparation of bone
cuttings in the Histology
Laboratory.

Left: Philipp von
Grumbkow,

right: Janine Mazanec
Photo: Frank Stefan
Kimmel
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Partitioning a tooth root
for histological and ge-
netic analysis.
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gence and spread are still the sub-
ject of scientific debate.

By means of the lactose toler-
ance marker analyzed, it was
possible to prove an increase in the
allele from the Bronze Age,
through the Middle Ages, to the
present.

Based on the frequencies, it
was possible to carry out further
calculations on the selection coef-
ficient, which confirmed existing
theories on the co-evolution of
dairy farming and lactose toler-
ance and dated the origin of the
gene variant to approximately
12,000 years ago. On the basis of
comparative studies of the fre-
quencies in the medieval plague
victims, it is additionally possible
to infer a diachronically decreasing
selection pressure for the allele.

Besides the ability to draw con-
clusions about the living and en-
vironmental conditions of (pre-)
historical populations, it is also
now possible to reconstruct their
hair and skin colour by means of
molecular genetic analyses. These
days phenotype reconstruction is
highly valued in forensic research,
as it aids for example in the iden-
tification of skeletonised victims
of crime and in building portraits
of suspects based on trace evi-
dence. Likewise true-to-life recon-
structions of historical and prehis-
torical people are becoming in-
creasingly important in the frame-
work of museum exhibitions, as
can currently be seen in the re-
production of three individuals
from the Lichtenstein Cave at the
exhibition in Bad Grund.
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These examples give insight
into the potential offered by his-
torical and prehistorical bones for
modern research and questions
relevant to both the present and
the future. In order to be able to
close chronological and geo-
graphical gaps, however, the col-
lection needs to be supplemented
further. This opportunity is pre-
sented when burial remains which
are not intended for reburial are
found during building work and
archaeological excavations.

The skeletons from the univer-
sity campus will be examined an-
thropologically in the Johann
Friedrich Blumenbach Institute
before they are reburied. Perhaps
the missing skull is even to be
found in the Pathological Collec-
tions which exist in the Anthropo-
logical Collection as permanent
loans. The collection contains
around 400 exhibits which were
collected from post-mortem ex-
aminations performed at the be-

ginning of the 19th century. Once
considered a significant part of
medical students’ education,
progress in medicine has meant
that the collection is no longer rel-
evant for this purpose. Changes in
diagnostic and therapeutic mea-
sures have been particularly effec-
tive, such as the use of antibiotics
and the development of surgical
techniques. As a result, numerous
disease patterns, and consequent-
ly also the traces left by diseases
on the skeleton, have permanent-
ly changed.

For the anthropologists who
study historical skeletons, however,
the exhibits are invaluable. With
them, there are preparations of
medically documented patholo-
gies which make it possible to car-
ry out comparative studies on the
morphological, histological and
molecular-biological levels.

The Collection of Historical
Anthropology differs from most of
the University’s other collections
in that the artefacts are human re-
mains. For ethical reasons is it
therefore necessary to be sensitive
in presenting and displaying the
exhibits. At the same time there is
considerable public interest in this
subject, as can be seen, for exam-
ple, in the high visitor numbers at
mummy exhibitions and in the in-
terest shown in excavations. The
maxim must, however, always be
that human dignity is to be pre-
served even beyond death. <

Dr. Birgit Grol3kopf, born in 1963, studied anthropol-
ogy, zoology and physical chemistry at the University
of Géttingen. In 2004 she received her doctorate from
the University of Leipzig for her dissertation on the

o 11 subject of cremation remains as source material for the

reconstruction of historical populations. She spent a

year as a fellow of the Institute for Demographic Research in Rostock
before accepting a lecturing post in the University of Géttingen’s In-
stitute for Zoology and Anthropology. Her main research interest re-
volves around the morphological and histological methods for diag-
nosing age and gender in skeletons and cremation remains. Since
2001 she has been on the executive committee of the Society for An-
thropology (Gesellschaft fiir Anthropologie), where she is principal-

ly engaged with student issues.



The Collection of Historical Anthropology

The Collection of Historical An-
thropology in the Department of
Historical Anthropology and Hu-
man Ecology is primarily used for
teaching and research purposes.
In the last twenty years, 66 diplo-
ma and Master’s theses and 16
doctoral theses have been written
in the research group, and since
the transition to the Bachelor’s and
Master’s system, 15 Bachelor’s
theses have been produced and
the first Master’s theses are about
to be completed.

The collection contains skeleton
series from various time periods,
several mummies (primarily South
American examples on permanent
loan from the Ethnological Muse-
um in Hamburg), an extensive col-
lection of skulls of diverse popula-
tions, a collection of pathological
preparations (on permanent loan
from the University of Gottingen’s
Pathological Institute), numerous
primate skulls and several primate
skeletons. There are also casts of
the most important hominid find-
ings and several plaster busts.

Unfortunately there are no per-
sonnel costs budgeted for the
preparation, care and expansion
of the collection, which means

work is only possible on a small
scale. Since a variety of work is
carried out on the collection’s

skeletons within the framework of
externally-funded and thesis re-
search, however, not only basic
anthropological information but
also more extensive data — includ-
ing even genetic fingerprints —
now exist for many of them. His-
tological preparations and x-ray
images are also available for many
of the collection’s artefacts. The
collection of data is constantly be-
ing expanded in order to create as
extensive a biological archive as
possible. A long-term goal, partic-
ithin the context of na-
d international coopera-
ects, is to facilitate elec-
hccess for external re-
ers. In this regard the
leton series from the
htenstein Cave in the
arz foothills is especially
bignificant. The bones
show extemely good
DNA preservation and
are being stored at -20°C
in order to preserve the
biomolecules. Already

layer of calcareous sinter.

Photo: Frank Stefan Kimmel

Bronze-Age male skull from the
Lichtenstein Cave, covered in a

(Genetic archive subcollection)
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now, the genetic data represents
the world’s first and most compre-
hensive genetic archive of a pre-
historic population.

Care of the collection and co-
ordination of the databases is cur-
rently being carried out by Dr. Bir-
git GrolRkopf. With the help of stu-
dent assistants, work has begun on
recording the initial series of the
skull collection in a digital data-
base. The data was previously
recorded on hand-written index
cards dating back to the beginning
of the last century, which apart
from the find number and a rough
indication of origin contain very
little reliable information. Reliable
anthropological data is, however,
a prerequisite for additional re-
search on a variety of topics. Fur-
ther research on the skulls’ origins
is also needed. Unfortunately this
has been hampered by the fact
that documents relating to the col-
lection, which came to Géttingen
from the Ethnological Museum in
Hamburg in the 1950s, were
burned during the Second World
War.

Birgit Grol3kopf

Right femur showing
obvious structural
changes to the bone’s
surface due fo an in-
fection (Osteitis). In the
middle the spot af which
a sample was taken for
histological analysis is
visible. (Pathological
subcollection)

Photo:

Frank Stefan Kimmel
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In the second half of the 18th cen-
tury, English, French and Russian
expeditions ventured into the un-
known ocean that more than two
centuries before, in 1513, had
been named mar del sur by

Spaniard Vasco Nufiez de Balboa.
In keeping with the paradigm
of encyclopaedic scientific under-
standing, the European explorers
were following not only colonial-
. political interests, but also map-
ping the South Seas, documenting
~ and collecting examples of un-
— e L. i known flora and fauna and sys-
. tematically describing Antipodean
cultures. These expeditions, which
: istmfefe conducted as part of ocean-
I pavngatlons, included
_ng'jﬁn archmhdgrs and

- styles. From a current perspective,
the most s_uccessful interdiscipli-

1’_ 5 pants who ac-

Cook

= ._ artis stsj_whb-]jecokd'ed ‘what they
saw in their own WIdely Va-rytng, by

(1728-1779) on his three voyages
to the South Pacific (1768-1780)
on behalf of the British admiralty
and the Royal Society.

The inclusion of German natur-
al researcher Reinhold Forster
(1729-1798) and especially his
son Georg Forster (1754-1794) on
Cook’s second trip (1772-1775)
proved to be a windfall for the
generation of anthropologically
and ethnographically relevant dis-
coveries. The younger Forster is re-
sponsible for detailed accounts of
the ‘manners and customs” (using
the official language of the bene-
factors) of many previously un-
known peoples, for which he pio-
neered a new descriptive style.
Forster’'s comparative cultural

studies are open about their own

subjectivity and report not only

‘the basic conditions of the field

observations but also the prob-
lems related to recording them.
Drawings in his diary make it clear
he had shrugged off the corset

'of_ the so-called ‘Descriptive
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Fig. 2a. Luxurious mat ta
ovala (strips of pan-
danus leaves), collected
inTonga, Oz 141. A
nearly identical design is
known on the Cook Is-
lands. Cook/Forster Col-
lection, 18th century, In-
stitute for Cultural and
Social Anthropology at
the University of Gottin-
gen.

Photo: Harry Haase.
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method’ popularised by French
naturalist Georges-Louis de Buf-
fon (1707-1788), which at the
time was the usual method for
recording unknown Factae (natur-
al objects) and Arte Factae (cultur-
al objects). Material cultural arte-
facts were reduced to their depen-
dence on climatic and environ-
mental conditions and catalogued
by island before being shaped into
social profiles. But Georg Forster
went further; in addition to natur-
al influences, he also felt that the
forms of social interaction, psy-
chological factors and intercultur-
al interdependencies between the
groups of islanders played a role
in societal conditions. On the is-
lands he visited, he continually
asked himself if cultural similari-
ties — as well as differences — ex-
isted that could point toward com-
mon ethnic origins or cultural
contact. If linguistic or cultural
misunderstandings didn’t cloud
the interpretation of the observa-
tions, Georg Forster was often suc-
cessful in recording and interpret-
ing the encounters with South
Pacific islanders in a way that took
indigenous viewpoints into ac-

University of Géttingen

count. Local sources proved to be
a big help with the intercultural
observations of Forster, who also
had a gift for languages. He be-
friended the Tahitian Omai, for ex-
ample, who travelled with Cook
back to England during his second
expedition and then returned
home on the third (1776-1780).
Who did Cook and the Forsters
meet in the South Pacific? The de-
scendants of peoples who had fled
continental Southeast Asia and
pushed into the Pacific to escape
environmental disasters, wars,
over-population and royal succes-
sion spats within ruling families.
The current belief is that they be-
gan their sea voyages more than
4,000 years ago. They conquered
the area — equal to a third of the
earth’s entire surface — in waves of
migration that lasted into the 11th
century A.D. They created soci-
eties in the South Pacific sub-re-
gions of Melanesia, Micronesia
and Polynesia that even today
have maritime attributes and
whose members, because of lin-
guistic and cultural similarities,
can be considered ancestors of
those labelled Austronesians by

the original explorers. Although
Micronesia in the northwest Pacific
- so named because of its numer-
ous small atolls — remained out of
Cook’s sight during his three trips,
he made it all the way to the edges
of Melanesia. Melanesia lies further
west and more strongly reflects
the tropical climes of the equator;
the region’s name means ‘black is-
lands’ and refers to the skin colour
of many of its inhabitants.

Cook and his scientific team
made much more detailed obser-
vations in Polynesia, an expansive
group of high, volcanic islands.
The Cook expedition encountered
experienced seamen that the New
Zealand ethnologist Elsdon Best
once labelled the most “fearless
navigators” to have ever travelled
the earth. German ethnologist and
South Pacific expert Gerd Koch
was just as impressed that these
people "with a definition of life
and adventure apparently so
widely different from that of Euro-
pean thought ... were able to mas-
ter the settlement of this seeming-
ly endless area” (Koch 1984:11f).

Polynesia’s typical outrigger
and double-hulled boats, whose
quality, speed and seaworthiness
greatly impressed Cook and the
Forsters, are still used today. There,
local people do not see the ocean
as divisive, but rather as some-
thing that binds them together — a
cultural area of experience. Ton-
gan poet and social scientist Epeli
Hau ‘ofa labelled it "the ocean in
us”; this credo was used both an
identifier throughout Polynesia
and as a barrier against the grow-
ing influence of Asian and West-
ern cultures more than a decade
ago. But one thing must not be for-
gotten: the forty-year-old global
transformation  process  that
sparked the development of a cul-
tural identification process and
the founding of a cultural and po-
litical renaissance based on mar-
itime roots did not only unite Poly-
nesians recently. These people
have always known what we are
only just now realising — that the



The Ethnographic Collection

Most German ethnological muse-
ums were founded during the
colonial period around the late
19th and early 20th centuries and
it wasn’t until later that cultural
anthropology/ethnology estab-
lished itself as an academic sub-
ject at universities. However, in
Gottingen, ethnological themes
were addressed in research and
teaching as well as in museums as
early as the second half of the 18th
century. Shortly after the Universi-
ty was founded in 1737, research
focused not only on historical cul-
tural events but also cultural com-
parisons based on interactions be-
tween foreign peoples. Naturalists
and scholars such as Alexander
von Humboldt, Johann Wolfgang
von Goethe and Prince Maximil-
ian zu Wied studied cultural items

from around the world in the
‘Ethnographic Department’ of the
Johann Friedrich Blumenbach-run
Academic Museum (1773-1840).

Cook/Forster Collection: Blumen-
bach’s efforts brought the ethno-
graphic collections from British
captain James Cook’s expeditions
as well as those of his German sci-
entific companions Johann Rein-
hold Forster and son Georg Forster
to Gottingen. The Cook/Forster
Collection includes about 500 ob-
jects from the Pacific region. As
the largest collection worldwide
of items collected during Cook’s
three South Seas expeditions
(1768-1779/80), it documents
pre-colonial life in the Pacific —
primarily in Polynesia.

Baron von Asch Collection: The
collection came from Russian
doctor Baron Georg Thomas
von Asch, who studied medi-
cine in the early years of Got-
tingen University. Christian
Gottlob Heyne, who was di-

rector of the university library
at the time, intervened to bring
the items to Géttingen. The
approximately 180 ethno-
graphic objects count among

the earliest cultural items of
primarily arctic peoples. Even
before Siberia and the once-
Russian Americas (today Alas-
ka) were colonised, Asch and
his collection offered what is
now an authentic picture of the
cultural traditions of the ‘people
of the far north’.

The Ethnographic Collection is
the oldest academic and research
collection of its kind in the Ger-
man-speaking world and now
spans a total of 18,000 objects
and about 1,000 historical pic-
tures and written documents. It re-
flects the cultural efforts and artis-
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Bronze head of the Edo
people from Benin/Nige-
ria. The sculpture was a
commemorative item
and portrays the face of
a queen (1897).

Photo: Frank Stefan
Kimmel

tic products of numerous non-Eu-
ropean cultures. The focus lies on
Africa and Asia-Pacific.

The glimpse into foreign cultures
afforded by the collection’s ob-
jects not only affects the past but
also offers insight into today. The
collection is seen as both a scien-
tific and a practice-based teaching
element of the Institute for Cultur-
al and Social Anthropology and is
used for general University studies
as well as for students focusing on
museum-related topics. In addi-
tion to its teaching use, the collec-
tion is also open to the public on
Sundays and to internal and exter-
nal international researchers.

Mask from the Tami
Islands in Papua New
Guinea. In the inifiation
ritual tago, it represents
the founder of a clan or
ancestral spirit (1890).
Photo: Frank Stefan
Kimmel
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Fig. Ta. Tongan whalebone breastplate ‘aofi (fui fofua’a) Oz 137.
Cook/Forster Collection, 18th century, Institute for Cultural and Social
Anthropology at the University of Gottingen. Photo: Harry Haase.

groups of islands from Hawaii and
French Polynesia (Tahiti) to
Samoa, Tonga and Fiji, which bor-
ders on Melanesia, had close mar-
itime contact during pre-colonial
times that weren't just based on
warfare, but for centuries also pro-
vided cultural exchange. Up until
the 1980s, though, German stud-

Fig. Tb. Fijian pectoral medallion civavonovono, crafted from whale-
bone and mother of pearl with typical Fijian border ornamentation.
Property of the chief of Tanoa Visawaga, about 1840. In: Hooper,
Steven: Pacific Encounters. Art and divinity in Polynesia 1760-1840.
London: The British Museum Press, 2006:252.
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ies on Polynesia often painted a
picture of a number of static, tra-
ditional cultures isolated in a gi-
gantic ocean.

Scrapping this Euro-centric
viewpoint expands our perspec-
tive on the more than 2,000
ethnographic objects that were
collected during Cook’s expedi-
tions and which are now spread
across more than 40 institutions
and private collections around the
world. Growing indications of the
Polynesians’ early mobility throws
into question whether the location
where an item was found by Euro-
peans is actually the place where
the item was produced or if it was
even used there. Additionally ob-
jects that were collected during
each of the three Cook expedi-
tions — 1768-1771, 1772-1775
and 1776-1780 - could have
been subject to artistic, stylistic or
functional changes (see Kaeppler
1998:195ff).

This once again brings up the
question of the authenticity of
such ethnographic items. In the
‘80s there was very little room for
interpretation if one subscribed to
the viewpoint of tribal art experts
such as Adriaan Claerhout, a Bel-
gian museum ethnologist, or
William Rubin, former director of
the Museum of Modern Art in
New York City. Both agreed that
non-European works could only
be considered authentic if they
strictly adhered to the cultural tra-
dition of an ethnic group, were
produced in areas controlled by
members of the group and were
made exclusively for their own
use. This view has long since be-
come obsolete.

As globalisation continues to

spread, interaction with outsiders
or foreigners has reached such a
dimension that the question of au-
thenticity in cultural anthropology
had to be revisited because:
» the adoption of globally-extant
objects, ideas and artistic styles
can lead to local definitions for
the imports and lead to original
creations;

» imports can undergo semantic
and symbolic transformation
through adoption into foreign cul-
tural concepts that can add to the
construction of new identities
(e.g. from individual to collective
identities);

» adoption can be part of a cre-
ative process of changing with
modern times;

» imports can lead to new, hybrid
creations that constructively add
to traditions and generate historic
continuity;

» new, hybrid creations are in-
creasingly the result of interac-
tions or the stylistic influences of
local cultures with each other: this
raises the issue of maintaining cul-
tural legacies and intellectual
property.

Globally traded goods and cul-
tural assets raise new research is-
sues along the lines of those men-
tioned above. Similar questions,
based on the years-old misjudge-
ment of cultural dynamics in pre-
colonial Polynesian societies, can
be asked about the existing histo-
ries of objects in the three pub-
lished documentations of the
Cook/Forster Collection (1998,
2006, 2006) as well as the docu-
mentations of other collections.
This is increasingly occurring, in
part because more and more in-
digenous experts are taking a look
at the local traditions and knowl-
edge systems of their own cultures
and putting special emphasis on
the authenticity, origin and con-
text of exactly those objects that
serve as the oldest reflections of
their cultures — known by the
Maoris in New Zealand as the
taonga (cultural treasures). This in-
cludes, without a doubt, all the
cultural documents from the era of
the Cook and subsequent expedi-
tions.

Generally, material culture can
no longer only be considered us-
ing only museum documentation
and historical criteria from Eu-
rope’s own tradition of know-
ledge; they must also be seen as a
materialised form of social life



from an origin and context foreign
to us. Their existence is increas-
ingly seen as a means for indige-
nous societies to maintain their
identity as they navigated histori-
cal processes. Object research
should thus be more of a dialogue
between local scientific concepts
and foreign viewpoints. The two
perspectives coupled with the real
and dynamic inter-island relation-
ships in pre-colonial Polynesia in-
deed result in an interesting new
ethnologic evaluation for many of
the approximately 500 objects,
writings and photo documenta-
tions in the Gottingen Cook/
Forster Collection.

One example comes from
Western Polynesia and the border-
ing portion of Melanesia. The
main settlements are the archipel-
agos of Fiji, Samoa and Tonga.
Cook never reached the first two
groups of islands but he stopped at
Tonga three times. During his two
stays there, Georg Forster quickly
realised the importance for the en-
tire region of this island nation
and its strictly run, king-like cen-
tral power. He goes into detail
about the social stratification, ar-
maments and seafaring strengths
of these Polynesian societies. Due
to the fact that its interaction with
Europeans was primarily peace-
ful, Tonga had been dubbed the
‘Friendly Islands’; Forster, never-
theless, challenged this by point-
ing out that Tongans often at-
tacked foreign boats and were
quick to wage war against their
neighbours. In fact the current
viewpoint recognises Tonga as a
hegemonic power with a broad
dominion. This idea is strongly
supported by the cultural items
collected there.

In October 1773, Georg Forster
bought, for instance, "a large, flat
chest piece that was probably
made from a round bone of a
whale. It was about 18 inches in
diameter, as white as ivory and
well polished” (Forster 1989:362).
Closer inspection reveals a nearly
round disk of whalebone with a

diameter of 47.5 cm. The object
was made from the shoulder blade
of a Sperm whale (Physeter macro-
cephalus) and has two holes for af-
fixing a string. The ‘breast shield’
is part of Johann Reinhold Forster’s
estate. In the ‘Directory of the
(Forster) South Sea Items’ (1799),
the item is listed under ‘weapons’
and inventoried as ‘military equip-
ment’ (Oz 137). Whereas these
types of breastplates were previ-
ously seen as protective shields
and discussed within the context
of weaponry and warfare, it's now
known that they were usually ex-
ported in rough form to Fiji and
were seen as ‘privileged property’
(‘aofi tui tofua’a) of Tongan royal-
ty. They were seen by the Tongan
there as a measure of valug
trade. During the era of the (
expeditions in the last third o
18th century, these kindyj
breastplates were used to bu
jian ndrua boats, which
faster than the Tongan ton{
boats. Images of these impq
boats can even be found on
trations from Cook’s expedit
only that the Europeans k
nothing about the trade relat
ships and the meaning of th
bone plates within a social cd
text. In Fiji the plates were
graved and inlayed with moth
of pearl and whale teeth. The|
they were seen as a sign of prq
tige among chiefs (Figs. 1a, |
As reports from later exped
tions indicate, factories even
tually emerged in Fiji where
migrant artisans from Tongal
and Samoa worked producH
ing jewellery from raw mate
rials such as ivory in their o
uniquely-ornamented style (4
Kriiger 2009: 127-140).

The Tongans always stopp
off at other islands during th
lengthy excursions. Samoa
particular was long regarded
a source of young brides by
i’i Tongan royalty as well as {
important place for trading wy{
ven mats and skirts, which sti
have high social value in bol
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areas (Figs. 2a, b). The textile art of
barkcloth weaving also reached
its peak during Cook’s time. It and
similar materials were used for
clothing and blankets and also
served a ceremonial role in wed-
dings and funerals. One piece of
the Gottingen collection pur-
chased in Tonga recently became
the focus of a discussion: Hawai-
ian expert Wendy Arbeit believes
the barkcloth ngatu which ended
up in Cook’s hands was originally
brought to Tonga from far western
Wallis-Futuna, a theory supported
by local experts in Wallis-Futuna
itself (publication in preparation).
Tongan travels may have left traces
even beyond Polynesia — general

Fig. 2b. Barkcloth ngatu,
collected in Tonga, Oz
577. Potentially from Wal-
lis-Futuna. Cook/Forster
Collection, 18th century,
Institute for Cultural and
Social Anthropology at
the University of Gottin-
gen. Photo: Harry Haase.
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subsequent expeditions analysed
by New Zealand cultural anthro-
pologist Roger Neich and his
American colleague Adrienne
Kaeppler are serving as the basis
for the Micronesian research (Ne-
ich 2007: 213-268; Kaeppler
2008: 50ff). The standardised
iconography of sculptures made
from wood or whale tooth, which
have been found as both standing
figures and amulets as well as

objects and related written and il-
lustrative documentation are stuck
in the structures and thought of
their particular times and should
not be transferred un-checked
from generation to generation (see
Foucault 1980: 404-410). It should
be made clear that statements
about ethnological artefacts contin-
uously change because "with each
new era, with each new question
we ask of them, not only the view-

Dr. Gundolf Krtiger, born in 1950, studied cultural and
physical anthropology at the University of Gottingen,
receiving his M.A. in 1979 and his PhD in 1984. From
1983-1990 he held various ethnology-related posi-
tions around Germany, including researcher at the
4 Lower Saxony Institute for Sport History, assistant at

Ber//n s Ethnological Museum, lecturer at the Ethnological Institute at
the Freie Universitat Berlin and publicist at the Linden Museum in
Stuttgart. He is currantly academic director of the Ethnological Insti-
tute and since 1991 has been curator of the Ethnological Collection
at the University of Gottingen. Over his career he has been involved
in many research, film and exhibition projects in and on the subject
of Oceania, with his main interests centring on material culture, mu-
seums and the ethnology of sport and games.

University of Géttingen

boint but also
our sight and
what we see
hanges. And
bry  time  they
b a new answer,
et it against
of changing
 the issues of
auser-Schaublin

bout the lengthy
ben indigenous
hrchers to often
br-cultural pro-
Pady taken place
| South Pacific.
ral anthropolo-
d is leading an
in which the
lection is also
make new dis-
b early European
vast and fasci-

<

Foucault, Michel (1980): Die Ordnung der
Dinge. Frankfurt/Main: Suhrkamp.

Hauser-Schaublin, Brigitta (2006): Witness-
es of Encounters and Interactions. In: Little,
Stephen and Peter Ruthenberg (Ed.): Life in
The Pacific of the 1700s. The Cook/Forster
Collection of the Georg August University of
Gottingen. Vol. II: European Research, Tra-
ditions, and Perspectives, 20-35. Three Vol-
umes, Honolulu: Academy of Arts
(Deutsche Ubersetzung durch Verfasserin).

Hooper, Steven (2006): Pacific Encounters.
Art and Divinity in Polynesia 1760-
1840.London: The British Museum Press.
Kaeppler, Adrienne L. 1998: Die Gottinger
Sammlung im Internationalen Kontext. S.
86-93. In: Hauser-Schdublin Brigitta u.
Gundolf Krtger (Hg.): James Cook. Gaben
und Schétze aus der Stidsee. Miinchen et
al.: Prestel.

Dies. (2008): Pacific Arts of Polynesia and
Micronesia. Oxford: University Press.

Koch, Gerd (Hg.) (1984): Boote aus aller
Welt. Katalog zur Sonderausstellung.
Staatliche Museen PreuBischer Kulturbesitz
Berlin. Berlin: Reiter-Druck.

Kriiger, Gundolf (2009): Provenienz-
forschung und ihre Tiicken: Ein 'Schild von
Otaheiti' aus der Gottinger Cook/Forster-
Sammlung". In: Elfriede Hermann, Karin
Klenke u. Michael Dickhardt (Hg.): Form,
Macht, Differenz: Motive und Felder eth-
nologischen Forschens, 127 - 140. Gottin-
gen: Universitdtsverlag.

Neich, Roger (2007): Tongan Figures: From
Goddesses to Missionary Trophies to Mas-
terpieces. In: The Journal of the Polynesian
Society, Vol. 116, No. 2: 213-268.



Furthering German-Polish Reconciliation
The t&dz Documents in the Ethnographic Collection

I was helping with the renovations
of a room in the Africa department
of the Ethnographic Collection
when an inventory card with the
acquisition note, “Leipzig Muse-
um of Ethnography” and “August
15, 1942 piqued my interest. The
original labels on the still-packed
items only heightened my curiosi-
ty. They each denoted a Polish col-
lector, their location in a Polish
museum and the year they were
acquired. One example: "Zbior
M. Januszewicz Il partia r.1937".

This immediately raised a com-
plex question. What was the orig-
inal origin of the items? Who were
the collectors and what was their
motivation for acquiring them?

Did the interest of Europeans af-
fect what was offered or the form
or subject of the artefacts? How
did the items get to Europe and
end up in Géttingen'’s Ethnograph-
ic Collection?

This called for classic origin re-
search — following clues in inven-
tories, archives, collections and
literary source material in order to
create an as-complete-as-possible
history of their owners.

An initial look at the acquisi-
tion documents showed that it
was a convoluted collection of
about 300 items, primarily from
Peru’s Ucayali River region and
north-eastern Liberia. Of artistic
ethnological interest were the
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Arara feathered jewellery, with
colours wonderfully intact, from
peoples along the Ucayali River as
well as the widely varying cross-
section of wooden masks and fig-
ures from the Dan in north-eastern
Liberia.

I began my more detailed work
with the Gottingen £6dz Collec-
tion just a year ago. Using newly
discovered source material, | was
able trace the 80-year-old acquisi-
tion process of the entire tédz
Collection as well as individually
reconstruct Gottingen’s  £édz
Collection. The collection was the
subject of a restitution debate as
early as 1996. The items are regis-
tered with the Magdeburg federal
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Sash made of parrot
feathers and skin,
Ucayali, Peru.
Purchased from the
Museum for Ethno-

graphy, Leipzig, 1942.

agency that coordinates the return
of cultural goods and remain
available to their original owners
as part of Polish-German cultural
negotiations. It's at this point that
it became clear to me that such re-
search into object origins is very
delicate because of international
cultural-political  relationships.
Research showed that the t6dz
ethnographic collection was loot-
ed art, or Beutekunst, from the
Second World War. When viewed
in the cultural-historical context
of this era, it becomes clear that
the Géttingen £6dz ethnographic
collection plays an important role
as a symbolic witness.

But the acquisition of this col-
lection also goes back to even ear-
lier historic events — the second
Polish republic was founded in

42 University of Géttingen

1918 following the end of World
War 1. Beginning in 1926, plans
were made to establish settle-
ments of Polish families abroad to
create opportunities for new com-
munities and trade relationships.
The reason for this was unstable
domestic politics. Negotiations for
purchasing land were held in
places such as Peru in 1927 and
from 1932 to 1936 in Liberia. My
research led to the family names
of Polish officials and doctors who
acted as collectors. Photo docu-
mentation and letters now prove
for the first time the exact origin
and ownership history of the col-
lected items.

The start of the Second World
War with the invasion of German
troops into Poland on September 1,
1939 caused significant changes

to public life. The order for Ger-
man officers to seize items from
public and private institutions led
to the transfer of the £6dz Collec-
tion to the Leipzig Ethnological
Museum in 1940. The then-head
of the Institute for Ethnology, Hans
Plischke, bought a portion of the
items in 1942 and had them trans-
ferred to Gottingen.
Documenting collections such
as the one from £6dz not only of-
fers a look back at the historico-
cultural context, it can also make
a constructive contribution to im-
proving international relation-
ships — in this case Germany’s re-
lationship with Poland - by offering
a transparent record of ownership.

Beate Herrmann
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Fig. 2.
Reconstruction of the

woolly mammoth Mam-

muthus primigenius in
the exhibition of the
Royal British Columbia
Museum in Victoria,
Canada.

Ice Age Elephants
Today, thanks to the media, every-
one knows the woolly mammoth,
Mammuthus primigenius, as the
symbol of the last ice age (Pleis-
tocene). What is less known is that
it also helped to overcome wide-
spread disbelief regarding extinct
species and therefore made a sig-
nificant contribution towards the
acceptance of palaeontology as a
science. Belonging to the ele-
phant family (Elephantidae), the
woolly mammoth (Fig. 2), along-
side the woolly rhinoceros, the gi-
ant deer and the cave bear, is one
of the most well-known and strik-
ing faunal elements from the so-
called Weichselian glacial period
in the Early Pleistocene (Fig. 3-4).
The ancestor of the woolly
mammoth is considered to be the
steppe mammoth Mammuthus
trogontherii. In the early Middle
Pleistocene (around 700,000
years ago), the dental morphology
of its north-east Siberian represen-
tatives had already begun to
change decisively in the direction
of the later M. primigenius. In Eu-
rope, the woolly mammoth ap-
peared for the first time around
200,000 years ago at the time of
the Saalian glacial period. In the
(warmer) Eemian interglacial peri-
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The world’s first reconstruction drawing of a mummified
mammoth carcass - the so-called ‘Adams or Lena mam-
moth’ — discovered by the Tungus (Evenk) Osip Sumakov in
the Lena Delta in the summer of 1799 and excavated by
the German-Russian botanist Johann Friedrich Adam
(1780-1836) in August 1806. The drawing was made on site
in 1805 by the merchant Roman Boltunov from Yakutsk and

taken by Adams, along with the segmented corpse, fo the
Kunstkamera (today the Museum of Anthropology and Ethnography of the Russian
Academy of Sciences) in St. Petersburg. The original drawing is no longer there. Copies
created at the time were sent to Johann Friedrich Blumenbach in Géttingen and
Georges Cuvier in Paris. The caption is in Blumenbach’s hand: “Elephas primigenius, the
so-called mammoth in Russia, excavated with skin and hair in June of 1806 at the out-
let of the Lena info the Arctic Sea. Roughly drawn just as it was found, fruncated and
filthy”. The additional notes found to the top left of the drawing are by Wilhelm Moritz
Keferstein (1833-1870), Professor of Zoology af Gottingen University between 1861 and
1870. (Original in the Ethnographic Collection of the University of Gottingen)

od that followed, it withdrew
again, roaming to the west once
more during the late phase of this
period. In the subsequent cold
phase — the Weichselian glacial
period — the woolly mammoth
reached its maximum distribution
and was native to almost the entire
region of Eurasia. It also advanced
across the frozen Bering Strait
as far as North America, particu-
larly into what is now Alaska and
Canada [1].

The Woolly Mammoth

Mammuthus  primigenius pre-
ferred open countryside and was
morphologically adapted to the

tough grass and scrub vegetation
of the glacial loess steppes and
steppe-tundra. In size, the woolly
mammoth was roughly compara-
ble with today’s elephants: large
bulls reached a shoulder height of
up to 3.75 metres, while female
animals were considerably small-
er. This means that, compared
with its ancestors and relatives, it
is among the smaller representa-
tives of the mammoth lineage.
Probably the most striking charac-
teristics of the woolly mammoth
were its thick hair, adapted to the
climate conditions of the Ice Age,
and the tusks which were ex-
tremely imposing, especially on
males, curving upwards and in-
wards in a spiral shape [1].

With the end of the Weich-
selian glacial period, the days of
the woolly mammoth were also
numbered. It successively disap-
peared, first from western and
central Europe, western Siberia
and the Ural region, and eventual-
ly also in north-eastern Europe
and in north and north-eastern
Siberia. Isolated ‘dwarfed’ popu-
lations survived on islands in the
Arctic Ocean (Wrangel Island)
and the Bering Sea (Saint Paul Is-
land) into the middle or even late
Holocene until just under 4,000
years ago [3].

The changes in landscape veg-
etation resulting from the warmer
Holocene climate are considered
to be the main cause of the ex-



tinction of the woolly mammoth.
The human aspect, especially the
hunting of this large mammal,
continues to be a subject of con-
troversial debate [2].

Of Myths and Folkloric Traditions
What remained of the ice-age gi-
ants and their ancestors was a
large number of relics of fossil ele-
phants in Pleistocene sediments,
and very early on these laid the
foundation for myths and legends
in the local populations. The find-
ing of large bones and molar teeth
led people to believe in the exis-
tence of giants and other mythical
creatures, and tusks were often
thought to be unicorn horns.

In northern Asia, mammoth
carcasses found in the permafrost,
some of them completely pre-
served, gave rise to the assump-
tion that there were giant animals
living underground. In medieval
and early modern Europe, the re-
mains of the woolly mammoth
and its relatives were displayed in
many churches, town halls and
other public buildings as alleged
giants’ or dragons’ bones. In the
16th and 17th centuries, belief in
the unicorn was also very wide-
spread along with the belief that
fossils were inorganic natural
anomalies. From the late 16th
century, however, the voices of
scholars were increasingly heard
who linked the supposed ‘giants’
bones’ and similar objects to
skeletal elements of elephants,
which were already known to
some degree in Europe by that time
(e.g. ). G. Becanus 1569, J. Riolan
1613, W. E. Tentzel 1696) [1].

With  the first published
anatomical descriptions of mod-
ern elephants at the end of the
17th and beginning of the 18th
century, the correct identification
of fossil elephant remains was ac-
celerated. Scholars now only dis-
puted the question as to how the
bones and teeth had come to Eu-
rope. In those days, it was very
popular to believe that they were
the relics of animals that had been

brought to Europe in the past as
war elephants or state gifts for the
amphitheatres of ancient Rome.
Equally widespread was the as-
sumption that they were the re-
mains of animals that had been
washed ashore by the biblical
great flood.

The Georgia Augusta and its

Ice Age Mammals

This was also the period of the
founding of Goéttingen University
in 1737. Less than 20 years later,
professor Samuel Christian Holl-
mann (1696-1787) was already
taking an intense interest in the re-
mains of large ice-age mammals.
Around 1750 he received the first
remains from the southwestern
edge of the Harz mountains, par-
ticularly those of the woolly rhi-
noceros, but also woolly mam-
moth bones. Later he obtained fur-
ther mammoth material from the
Harz, but only commented indi-
rectly on its origin (in 1776) by en-
dorsing a thesis according to
which the ‘mammoth bones’
found in the Great Tartary and
Siberia were the remains of former
war elephants [1, 4].

A significant role in disputing
the two above-mentioned as-
sumptions about the provenance
of the elephant remains discov-

INSPIRING RESEARCH

Marine
and Skrat

ered in Europe was played by
Johann Heinrich Merck (1741-
1791). In a short work Uber den
Ursprung der Fossilien in Teutsch-
land (On the Origin of Fossils in
Germany) in 1784 he explained
these assumptions to be untenable
with very detailed, well-founded
arguments. The years that fol-
lowed were marked by lively dis-
cussions about the differences be-
tween the distinct teeth of modern
and fossil elephants by the leading
anatomists in this field at the time,
Johann Friedrich Blumenbach

Wasnlly mammaoth

Fig. 3.

Time scale of the Pleis-
tocene with altermating
glacial and warm
periods.

Fig. 4.

Mammail faunal ele-
ments of the ice-age
Mammoth Steppe, a hy-
brid of steppe and tun-
dra vegetation, in the
Eurasian Pleistocene.
From v. Koenigswald
(2002), modified.
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Fig. 5.

Lower left molar of a woolly mammoth from westemn Siberia. A gift from
Baron Georg Thomas von Asch to Johann Friedrich Blumenbach at the
end of the 18th century. Photographic images — 2D and stereoscopic
pictures (anaglyph image) - as part of the project Johann Friedrich Blu-
menbach — Online’. (Geoscience Museum Goéttingen)

Research: Establishing the Age of Bone Material

Radiocarbon dating, also called the 14C dating method, is a technique
for radiometrically determining the age of materials — above all or-
ganic ones — that contain carbon. Developed in 1946, the method is
based on the decline, according to the law of decay, of radioactive 14C
atoms bound into dead organisms. This technique can be used for ages
between approx. 55,000 and 300 years. Dating carried out on the col-
lection material described in the text yielded the following ages (years B):
— Mummified skin and hair from the ‘Adams mammoth’ from the Lena

Delta from the Blumenbach collection: 34,450 + 2,500
— Molar tooth from Salzgitter-Thiede from the Leibniz collection:

34,240 + 200

— Molar tooth from Osterode from the Blumenbach collection:

34,340 + 230 [5]

(1786, 1788, 1791), Petrus Cam-
per (1788), ). H. Merck (1786) and
Georges Cuvier (1796) [1].

It was finally Blumenbach
(1752-1840), adjunct professor
from 1776 and full professor from
1778 as well as junior custodian
(later senior custodian) of the Roy-
al Academic Museum in Géttingen,
who was the first to name the Afri-
can elephant (Loxodonta africana)
scientifically as a separate species.
Two vyears later, he distinguished
the woolly mammoth from the
modern elephant species by des-
ignating an independent species

came into office, along with nu-
merous additional mammoth re-
mains which he had been able to
gather together primarily through
his large, scientific network and
by picking things up himself. This
included bone material of a fa-
mous Swiss ‘giant finding’ (the Gi-
ant of Reiden) from 1577 (Blu-
menbach 1788), which is, unfor-
tunately, missing today, along with
what is probably a mammoth milk
molar which formed part of the

Fig. 6. .

Probably lower left first molar (m1) of Mammuthus primigenius from the (Blumenbach 1 797,1799) [1]. Researc.h-. DNA Analyses of
collection of Gottfried Wilhelm Leibniz - discovered in the mid-17th cen- Blumenbach’s research bene- Mummified Mammoth

tury in Salzgitter-Thiede. Some of the front lamelloe have unfortunately fitted from the collection material Material

broken off in the course of time. In his Profogaeaq, published posthu-
mously in 1749, Leibniz still described it as the “tooth of a marine ani-
mal”, (Geoscience Museum Goéttingen)

that he already possessed when he Various molecular-biological
techniques can be used to clar-
ify genetic changes and ques-
tions of kinship, gender, dis-
eases, etc. With advancing
technology, and since the se-
quencing of ancient DNA be-
came more efficient in the
1990s, Mammuthus primige-
nius in particular has devel-
oped into a standard model for
molecular systematics.

— The sequences gained from
skin and hair material from
the ‘Adams mammoth’ has
been stored in the ‘GenBank
database’ under the number
EU153445 [6]
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ice-age mammal remains excavat-
ed in 1663 near Quedlinburg, and
which were used by Otto von
Guericke (1602-1686) for his fa-
mous unicorn reconstruction. In
the collections of the Centre for
Geosciences of the University of
Gottingen, western Siberian mate-
rial is still to be found. This was a
gift from alumnus Baron Georg
Thomas von Asch (1729-1807)
and includes a molar tooth which
Blumenbach presents in his 1797
Abbildungen  naturhistorischer
Gegenstdnde (Illustrations of Nat-
ural History Objects), in which he
still wrongly describes it, howev-
er, as that of an Asian elephant
(Fig. 5). An additional molar,
found in Thiede near Salzgitter,
which was integrated into the Got-

‘Original’, the so-called lectotype, of Mammuthus primigenius from Johann Friedrich tingen collections in 1777 as part
Blumenbach’s collection. This is an upper left molar (M1) from Osterode am Harz

which the American vertebrate palaeontologist Osbom defined as type material for . K
the woolly mammoth in 1942, (Geoscience Museum Gottingen) from the Royal Library in Hanover,

is from the natural history cabinet

of the acquisition of a collection
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of the polymath Gottfried Wil-
helm Leibniz (1646-1716). It was
the original from which an illus-
tration was made in his famous,
posthumously published in 1749
Protogaea, or A Dissertation on
the Original Aspect of the Earth
and the Vestiges of its Very Ancient
History in the Monuments of Na-
ture (Fig. 6).

The ‘Original’ Woolly Mammoth

When in 1799 a mummified
mammoth was found in the Siber-
ian permafrost and retrieved in
1806 (the ‘Adams’ or ‘Lena’” mam-
moth), Blumenbach, as one of the
leading experts, was so esteemed
that one of the first reconstruction
drawings of this animal (Fig. 1)
and samples of skin and hair (Fig.
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7) were made available to him for
his collection. From numerous,
primarily German find sites, Blu-
menbach obtained fossil elephant
material to further supplement his
collection at the beginning of the
19th century.

A bone bed of ice-age mam-
mals discovered between Oste-
rode and Dorste (am Harz) in the
spring of 1808 provided Blumen-
bach with additional, extensive
woolly mammoth material (Blu-
menbach 1808) as well as with
food for lively discussion in his
correspondence with Johann
Wolfgang von Goethe (1749-
1832). A molar tooth from this find
complex (along with a second one
from Siberia) was drawn in the
middle of the 20th century by the

then very famous American verte-
brate palaeontologist Henry F. Os-
born (1857-1935) and defined as
type material for the species Mam-
muthus primigenius (Fig. 8) [1, 5].
This was done according to the
practice of the International Com-
mission on Zoological Nomencla-
ture (ICZN), which had not exist-
ed in Blumenbach’s day.

When these pieces could not
be located in the 1980s, they were
considered to have been lost in
the Second World War and a so-
called neotype was established by
Russian Scientists. In the course of
work done on the Géttingen col-
lections over the last eight years,
however, one piece of the unla-
belled type material was rediscov-
ered (Fig. 8) [1, 5. <
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The Geoscience Museum and its Collections

The Museum of Geological Sci-
ences of the University of Goéttin-
gen, also called the Geoscience
Museum, is one of the few muse-
ums in Lower Saxony with pub-
licly accessible exhibition areas
on topics related to geology, min-
eralogy and palaeontology.

The roots of the Geoscience
Collections in Gottingen go back
to an initial natural history cabinet
from the time of the university’s
founding in 1737. In later years
these collections were exhibited
at the ‘Royal Academic Museum’
(1773-1840) as well as the city’s
‘Natural History Museum’ (1877-
1929), all the while continuing to
expand in breadth and depth. The
separate sections and museums
into which the different geoscience
collections had long been divided
(e.g. the ‘Mineralogical Museum’
and ‘Museum of Geology and
Palaeontology’) were brought to-
gether into one unit — the ‘Geo-
science Museum’ —in 1999/2001.

The main focuses of the Gottin-
gen Geoscience Collections are:
(1) the collection of types and
original specimens — covering
more than 100,000 palaeontolog-
ical, biological and mineralogical
items and series — on more than
3,000 publications since 1724; (2)
geoscience collections significant
from a historical perspective, in-
cluding the collections of Gottfried
Wilhelm Leibniz (1646-1716)
and Johann Friedrich Blumenbach
(1752-1840); (3) the meteorite
collection, founded in 1777 and
expanded over the course of time,
with more than 400 findings from
around the world in 1,500 indi-
vidual pieces; (4) the amber col-
lection, including the former
‘Konigsberg Amber Collection’;
(5) collections on the regional ge-
ology of Lower Saxony, Germany
and Europe; (6-7) the extensive
systematic palaeontological and

mineralogical collections from all
over the world, along with (8) the

collections related to the study of
fossil lagerstaetten, currently very
much in demand for research.
Thanks to their steady expan-
sion over three centuries, these
collections currently make up
more than four million objects
and series in the Centre for Geo-
sciences alone, making the Uni-
versity of Gottingen home to the
fourth largest geoscience collec-
tion and the largest university geo-
science collection in Germany.
Alongside the permanent ex-
hibits, the Geoscience Museum
presents varying special exhibi-
tions on a whole range of topics.
Researchers from the Faculty of
Geoscience and Geography are
involved in numerous internation-
al research projects across the
globe. This enables us to keep pre-
senting you with the latest findings
from current research, alongside
the public collections and special
exhibitions.
Mike Reich

Photo:
Frank Stefan Kimmel
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Unearthing the Stories Behind the Skulls in Blumenbach's Coll

Michael Schultz

The Géttingen Skull Collection es-
tablished by Johann Friedrich Blu-
menbach, professor of medicine
at the University of Gottingen
from 1776-1840, is probably the
oldest preserved university skull
collection worldwide. Blumen-
bach is widely considered one of
the most important natural scien-
tists of his time, and as one of the
last universal scholars he did re-
search in the various fields of
medicine, zoology, paleontology,
mineralogy and ethnology. He is
called the ‘Father of Anthropolo-
gy’ and was the ‘First Comparative
Anatomist’. His skull collection is
based upon approximately 300
skulls which he partly used to
write his thesis in 1775 entitled

Fig. 1.

Female skull from Georgia (Caucasus).
Blumenbach No. 119 (new number 546), 1790 (?).

De generis humanis varietate nati-
va (On the natural varieties of the
human species). There, he de-
scribed the natural, i.e. biological
diversity of the morphology of hu-
mankind, and differentiated be-
tween five principal morphologi-
cal varieties of anatomical man. It
is important to know that he did
not establish a racial ideology;
however, this was frequently al-
leged. The five skulls representing
prototypes of the anatomical vari-
eties are still today part of the Blu-
menbach Skull Collection of the
Department of Anatomy (Figs. 1
and 2).

During his academic career,
Blumenbach continually received
human skulls from scholars, friends

Fig. 2.

Male skull from Tahiti. Blumenbach No. 36 (n.n 769), 1794. Peri-

mortem cut of right nasal process of maxilla and both nasal

bones by a blade weapon (arrows) and fraumatic perimortem
breakage of the zygomatic process of the right maxilla and the

maxillary process of the zygomatic bone.
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Fig. 3.

Head of an Egyptian mummy.
Blumenbach No. 25 (n.n. 641), 1796.

Fig. 4.
Trophy skull of a male from Nukahiva (Polynesia).
Blumenbach No. 38 (n.n. 748), 1808.

54
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and colleagues, including Sir Jo-
seph Banks, Baron Georg Thomas
von Asch, Alexander von Hum-
boldt, Johann Wolfgang von
Goethe and Franz Joseph Gall. As
Blumenbach was a member of
the Medical Faculty and the con-
tent of the collection clearly be-
longed to the scientific field of
anatomy, the skulls along with
other constituent parts of Blu-
menbach’s  collections were
bought after his death in 1840 by
the University of Gottingen. The
anatomist and surgeon Konrad Jo-
hann Martin Langenbeck (1776-
1851) integrated the skull collec-
tion into the collections of the In-
stitute of Anatomy, and it was
subsequently supplemented by
Langenbeck’s successors, includ-
ing Jacob Henle and Friedrich
Merkel.

There had been a comprehen-
sive catalogue containing de-
tailed descriptions of the exhibits
which also included the results of
several anthropological investiga-
tions (e.g., Wolfgang Hauschild).
Unfortunately, this catalogue
burnt at the end of World War 1l
when the ‘Anatomical Theatre’, as
the Institute of Anatomy was
called, was destroyed by bombs.
Fortunately the skull collection
survived thanks to Erich Blech-
schmidt, the director of the de-
partment at that time, who relo-
cated the skulls to the small vil-
lage of Bremke outside Géttin-
gen. For most of the collection,
therefore, very little information
exists; on a few skulls, however,
there are some short descriptions
written by Blumenbach which
give us some insight into their ori-
gin. In addition, some years ago a
project was established that deals
with the estate of Blumenbach'’s
letters and hand-written texts,
which might shed some light
upon the origin of the other
skulls. Additionally, several skulls
were re-examined with main em-
phasis on pathological changes
(cf. Figs. 2, 6-8) by the pale-
opathology research group at the

Department of Anatomy. Today,
the Blumenbach Skull Collection
is part of the collections of the
Department of Anatomy of the
University of Gottingen and con-
tains approximately 850 skulls
and casts.

The Scientific Impact of the Blu-
menbach Skull Collection
The scientific value of the Blu-
menbach Skull Collection is be-
yond dispute. The collection in-
cludes not only anatomically, but
also anthropologically, archaeo-
logically, ethnologically and his-
torically interesting exhibits. For
instance, the Bavarian King Lud-
wig | gave Blumenbach an an-
cient skull excavated in a tomb of
the Etruscan necropolis at Tar-
quinia in 1834. Furthermore, the
collection includes an ancient
Egyptian mummy head which
probably was dissected by Blu-
menbach himself (Fig. 3). Origi-
nally, this head was in possession
of the Royal Society of London
and was given to Blumenbach by
Thomas Turner in 1796. Even
Goethe contributed exhibits to
this collection. For instance,
when Goethe returned from his
second trip to ltaly, he provided
Blumenbach with a cast of the
skull of the famous Italian painter
of the High Renaissance, Raffael-
lo Santi. However, the allocation
of the skull from which the cast
has been made is problematic.
Interesting exhibits of ethno-
logical interest are a Polynesian
skull from Nukahiva (Fig. 4) and a
Melanesian skull from New Cale-
donia (Fig. 5). At first sight, both
skulls show the same morpholog-
ical feature: an artificial wooden
‘nose’. However, the skull from
Nukahiva is a trophy skull and has
a rough wooden plug in the ante-
rior bony aperture of the nose
which is completely blocking this
opening (in this skull, also the
mouth is closed by a kind of ban-
dage), while the skull from New
Caledonia is an ancestor skull
and shows a stylised wooden



nose which is carefully carved,
has an opening for some decora-
tive elements (e.g. feathers) and is
fixed in the median plane of the
nose aperture. Additionally, the
base of the Polynesian trophy
skull had been broken to enlarge
the occipital foramen, probably
to remove the brain. This traumat-
ic lesion suggests cannibalism,
something that has been found in
skulls dating all the way back to
Neanderthal times. As for the arti-
ficial ‘noses’, there are two differ-
ent theories. In the case of the tro-
phy skull, the owner of this skull
was probably trying to protect
himself from the victim’s spirit by
closing the nose and the mouth.
In the case of the ancestor skull,
the artificial nose was probably
thought to make the skull com-
plete and thus more aesthetically
pleasing.

The Blumenbach Skull Collec-
tion is also of current medico-his-
torical interest (Schultz 2007;
Schultz and Kuhn 2001), in par-
ticular the pathological aspects
currently being studied by the pa-
leopathology research group.
Many of these skulls, for instance,
exhibit vestiges of diseases
caused by deficiency (e.g. scurvy)
or infection (e.g. syphilis). A few
skulls which came from South-
East Asia (e.g. Burma) exhibit the
rare features of anemia (Fig. 6),
which might be due to malaria.
Interestingly, all of these skulls
date to before the development of
antibiotics. Therefore, the mor-
phological features which are ob-
servable in this collection and
which are characteristic of vari-
ous diseases are, as a rule, com-
pletely developed without limita-
tion due to antibiotic treatment
and teach us today about the pure
morphology of lesions character-
istic of such diseases.

There are also skulls which re-
veal vestiges of violence (e.g.
blunt trauma, surgical proce-
dures). Here, two examples stand
out. The first case is a skull from
Melanesia (Fig. 7) which, accord-

ing to a small label, was brought
to Europe possibly by the explor-
er Captain James Cook. This is a
skull of a juvenile male which ex-
hibits vestiges of blade weapons
(e.g. a European sabre). The
young islander did not survive
these blows (Fig. 8: black arrows),
one of which caused a gaping
crack in the skull (Fig. 7: white ar-
rows). The second case represents
a trepanned skull from Russia that
Blumenbach received from Baron
von Asch who was at that time a
military surgeon of the Russian
Tsar at St. Petersburg (Fig. 8). The
skull vault of this adult male
shows two scars which are close-
ly situated left to the sagittal su-
ture (the seam running between
the skull’s two halves) and repre-
sent the remnants of a blunt trau-
ma (Fig. 8: arrows). This trauma
probably damaged a blood vessel
of the meninges, and since as a
rule such bleeding is fatal without
surgical intervention, an opera-
tion was necessary. The difficulty
of such an operation in this case
would have been its location
close to the sagittal sinus, an im-
portant venous blood conduit sit-
uated just below the sagittal su-
ture. If the operator had damaged
the sinus, this 18th-century pa-
tient would most certainly have
died. Fortunately, as the morphol-
ogy of the operation wound illus-
trates, this patient survived for
many years, leading to the con-
clusion that the operator must
have been an exceptionally gifted
surgeon. The operation itself was
performed using a cranial trepan,
a surgical instrument shaped like
a crown which creates a round
hole by rotation. Described as far
back as Hippocrates’ texts written
in the 5th century B.C., similar in-
struments are still in use today.
However, as the results of pale-
opathological investigations on
ancient skulls show, the mortality
rate due to this technique was a
relatively high 25 to 50% (Schultz
1993). As Figure 8 also demon-
strates, several years after the op-

Fig. 5.
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Ancestor skull of a male from New Caledonia (Melanesia).

Old No. 523 (n.n. 740), 1880.
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Fig. 7.

Male skull of a juvenile from New Hebrides (Melanesia) with
three perimortem injuries caused by blade weapons. One blow
delivered from the back met the vertex of the skull vault (Fig. 8:
black arrows), penetrated the bone and caused a gaping

crack (Fig. 8: white arrows).

Blumenbach (?) or old No. 719 (n.n. 533), year unknown.
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eration this individual suffered
from a severe inflammation of the
scalp, which eventually healed
up after ravaging the external sur-
face of the skull vault (Fig. 8a).
The Blumenbach Skull Collec-
tion thus contains important ref-
erence cases that are valuable for
research across a wide variety of
fields, including paleopathology

Fig. 8a.

(deficiency and infectious dis-
eases in the past), forensic anthro-
pology and legal medicine (trau-
ma, scalping) and the history of
medicine (surgical interventions).
These cases inform us about the
nature and the etiology of diseases
as well as the abilities — and in-
abilities — of medical doctors in
earlier days. <

Cross section through the external surface of the skull of a Russian (same as in Fig. 8). Ves-
figes of scaring (arrows) affer severe scalp infection. Undecalcified thin ground sections
(thickness 70um) viewed through the microscope in polarised light using a hilfsobject red 1st
order (quartz) as compensator. Magnification 100x.

Prof. Dr. Dr. Michael Schultz studied biology, medi-
cine, early and proto-historic archaeology and ethnol-
ogy. He completed a Dr. med. in 1977 and a Dr. phil.
nat. in 1979 at the University of Frankfurt am Main,
and completed his habilitation in 1988 at the Univer-

sity of Cott/ngen He is a physician, biological anthropologist and
professor of anatomy in the Centre of Anatomy at the University of
Gottingen, and he has been curator of the Blumenbach Skull Collec-
tion since 1980. He has also been a visiting professor at numerous
universities including Hamburg, Basel, Vienna, Mexico City, Bradford
(UK) and Cairo. From 1996-2000 he was President of the German
Society for Anthropology, and from 2001-2003 President of the
American Paleopathology Association. His major research interests
revolve around the evolution and the history of diseases and the in-
fluence of environmental factors on prehistoric and early historic
populations, and in the course of his research he has carried out field-

work across the globe.
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Secrets of the Bog Bodies

Bog bodies are naturally pre-
served human corpses found in
the sphagnum bogs of Northern
Europe. As archaeological skele-
tons and mummies they are also
bio-historical documents, giving
us insight into the lives of people
who lived long ago. But how can
we find out what they have to say?
For this we need the methods and
techniques of paleopathology, a
relatively new scientific field situ-
ated at the convergence between
medicine, physical anthropology
and archaeology. Paleopathology
explores the nature, the scope and
the frequencies of diseases within
an ancient population. The results
of an extensive paleopathological
investigation allow, of course
within certain limits, to recon-
struct the biography of an ancient
individual. This was performed in
the context of a scientific project
initiated by the State Archaeolo-
gist of Lower Saxony and carried
out by the Universities of Ham-
burg and Géttingen. Most of the
bog bodies date back to the Iron
Age. At this time, however, crema-
tions were common. As cremated
bones give relatively little infor-
mation on the dead person and
their living conditions, bog bodies
represent a rare and valuable find
for archaeologists. The most inter-
esting case of a bog body from
northern Germany is presented here.

In 2000 the bog body of 17-19-
year-old female, named ‘Moora’
by the archaeologists, was exca-
vated in the Uchter Moor south of
Hamburg. Beginning in childhood
this young female had undergone
several phases of arrested growth,
possibly caused by malnutrition or
infectious diseases. Her skeleton
is exceptionally well preserved,
also in its microstructure (see fig-
ure). Two healed impression frac-
tures on the external surface of the

frontal bone due to blunt skull
trauma document rough living
conditions. On the skull base sits
a small spongy tumor, which
might have been the cause of her
death. On the endocranial surface
of the skull, vestiges of meningeal
reactions are visible (probably tu-
berculous meningitis). Porotic or-
bital roofs represent an inflamma-
tory process which was induced
by penetrating chronic sinusitis
frontalis (inflammation of the si-
nuses). Vestiges of inflammatory
processes in the nasal cavities, on
the adjoining surface of the exter-
nal nasal apeture and the intraor-
bital surface of the upper jaws
complete the impression of un-
pleasant living conditions. Also
the postcranial skeleton tells us
about the labored and painstaking
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life of this young female. Her
spine was slightly scoliotic (crook-
ed) and in the upper back moder-
ately kyphotic (hunched), proba-
bly due to inadequate physical
strength. Furthermore, pathologi-
cal alterations in the form of lon-
gitudinal striation on the surfaces
of the long bones of the legs sug-
gest chronic nutritional deficiency
(e.g. scurvy) or infectious dis-
eases. Several months before her
death, ‘“Moora’ also suffered from
a traumatic lesion of the pelvic
sacroiliac joint.

Although we have evidence of
many diseases ‘Moora’ suffered
from, we do not know the cause of
her death 2650 years ago. Quite
possibly, she just became a sud-
den victim of the moor.

Michael Schultz

Cross section through left femur of the bog body ‘Moora'. Compact bone substance. Un-
decalcified thin ground sections (thickness 50um) viewed through the microscope in polar-
ized light using a hilfsobject red 1st order (quartz) as compensator. Magnification 200x.
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Photo: Peter Heller

tional content. The rare but special
case of setting up an art collection
virtually from scratch required
even more effort, but also gave a
large circle of dedicated students
a unique opportunity to become
familiarised with the unusually
broad range of demands associat-
ed with museum work.

We plan to continue in this
educational tradition by initiating
a large-scale special exhibition
project. The Gottingen Art Collec-
tion boasts 130 drawings and three
sketchbooks of Eduard Bendemann

(1811-1889), a pupil of Wilhelm
Schadow (1788-1862) and mem-
ber of the Disseldorf School of
Painting. These items were the
subject of two seminars that lec-
turer Dr. Christian Scholl and |
conducted. Before the seminars
two-thirds of the artist’s draft
sketches were without context; af-
terwards, the students were able
to assign a number of the sketches
to certain paintings — a remarkable
research outcome. These works —
which have remained to date widely
unknown to both researchers and

The University Art Collection

The University of Gottingen's Art
Collection dates all the way back to
the school's founding — making it not
just one of the oldest cultural insti-
tutions in the city, but also the old-
est university art collection created
for teaching purposes in Germany.

The initial collection was
formed from two key benefactors.

60 University of Géttingen

In 1736, Frankfurt patrician Jo-
hann Friedrich Armand von Uffen-
bach decided to bequeath his ex-
pansive collection of etchings and
drawings to the new University.
They were moved to Géttingen
following his death in 1769. The
second donation — of about 270
paintings — came thanks to Johann

the public — are now being pre-
pared within the framework of the
planned exhibition. It will require
a high degree of student participa-
tion to scientifically prepare the
works, exhibit them and document
them in an accompanying publi-
cation. Furthermore, the collection
is in dire need of a comprehensive
inventory, something unfortunately
neglected by my predecessors but
essential to ensure that all the col-
lection's treasures will have the
chance to be studied, prepared and
exhibited in the same fashion. <

Wilhelm Zschorn, secretary of the
higher court of appeals in Celle.
The works arrived in Géttingen in
1796 atop five horse carriages and
packed in 80 chests. Christian
Gottlob Heyne, head of the uni-
versity library, appointed Johann
Dominicus Fiorillo — a painter —as
the collection's first curator. He



not only recorded the entire col-
lection of paintings and graphics
manually in inventory books, he
also created the first catalogue of
paintings, which was printed in
1805. The inventory books still
form a basis for all research.

The collection was then contin-
ually expanded, primarily through
donations as well as select pur-
chases, which were often support-
ed by the University Association
or Monastic Chamber of Hanover.
Sculptures and even video art
have enriched the collection over
the centuries. In 1926, Wolfgang
Stechow performed extensive re-
search and created the first cata-
logue raisonné of the paintings. It
has since been enlarged, primari-
ly through the purchase of works
from exceptional Italian painters.
Although Wolfgang Stechow was
driven out of Germany by the
Nazis, he remained faithful to the

University of Gottingen — and par-
ticularly its art collection — from
his new home in the U.S. He con-
tinued to contribute his scientific
findings and donated his collec-
tion of etchings and drawings.
Thanks in large part to these im-
portant drawings and etchings, the
collection is now highly respect-
ed. Requests for loans and re-
search visits come regularly from
both Germany and abroad.

The collection's paintings and
sculptures were originally kept in
Fiorillo's apartment and were lat-
er moved to a number of loca-
tions, including the Accouchier-
haus, once a maternity clinic. In
1988, the Old Auditorium at the
Weender Tor became their perma-
nent home — the perfect place for
exhibiting the permanent collec-
tion as well as holding special ex-
hibitions. Teaching plays a key
role for every area of the collec-
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tion. Art history students are given
the opportunity to work directly
with original works of art and help
develop exhibition concepts.

The collection now includes
15,000 etchings, 2,500 drawings,
300 paintings, 100 sculptures and
150 artist videos. The painting col-
lection is focused on the Golden
Age of Dutch and Flemish paint-
ing but includes 19th- and 20th-
century works by Kaulbach,
Gurlitt, Modersohn-Becker, Pech-
stein and Grieshaber as well. The
etchings include groups of works
by Diirer, Rembrandt and Goltzius
as well as single pieces by Goya,
Heckel, Liebermann, Pechstein
and other renowned artists. A
drawing by Sandro Botticelli and
original printing plates from Rem-
brandt are among the collection's
highlights.

Anne-Katrin Sors

2 /5th Anniversary Calendar on sale

In preparation for the celebration of its 275th an-
niversary, the University of Gottingen has produced
a calendar entitled “Treasures of Géttingen Univer-
sity”. Thirteen vibrant photos depict valuable rarities
and ground-breaking inventions from the University’s
collections, museums and gardens. These include,
among other things, the Gaull-Weber telegraph, the
giant water lily ‘Victoria cruziana’, and the Gottin-
gen Gutenberg Bible. Also included are historic sites
such as the Historical Observatory, the Paulin-
erkirche and the student detention rooms in the Aula
building. These treasures were artfully photographed
by Frank Stefan Kimmel.

The calendar measures 40x60 centimetres and costs €19. It is
available for purchase in Géttingen’s bookstores, tourist informa-
fion centre in the Old City Hall and in the University Shop in the
Cenfral Lecture Hall (ZHG) at Platz der Gottinger Sieben 5.
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Fig. Ta.

Fragments of attic
black-figure Stamnos,
Gottingen K 312

Ca. 510-500 BC -
Michigan painter
Photo: Stephan Eckarat

Shards of pottery make up the
largest group of finds in any ar-
chaeological excavation. 150
years of archaeological research
have yielded a chronological sys-
tem of development for most an-
cient landscapes that leads to reli-
able conclusions on the cultural
development and interaction of
both small and large settlements.
Pottery painted with figures offers
special insights into societal pro-
cesses. What was considered wor-
thy of being painted? And what
was left out of these depictions?
What topics were depicted and
when? How was the production
process organised? How did the
various workshops or even the
various painters’ styles differ? What
was the relationship between the
form and function of the individ-
ual vessels and the pictures de-
picted on them, and how do these
pictures interact in an archaeolog-
ical context? These are only a few
of the scores of questions that play
arole in current vase research. An
academic collection of original art
is the best way to convey the an-
swers to students.

An original fragment — not just
a photograph — can bridge the gap
between object and viewer.
Things that a photograph cannot
reproduce, or not adequately
enough, suddenly become visible.
The colouring of the pottery, for
example, can provide a very ac-
curate indication of the major pro-
duction areas in the ancient
world. If you look at the forms on
red-figure vessels from different
angles and with different lighting,
you will notice that they are not
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simply painted lines; they are ac-
tually fine, ornate relief lines that
were painted using a fine brush to
form the contours and internal de-
tails. Other lines painted using di-
luted, nearly transparent colours
are difficult to capture with pho-
tography. This also holds true for
objects and inscriptions in white
or red paint, which often wear off
or become faded with time; only
shadows remain and they can
only be seen from specific angles.
The close-up impressions and dis-
coveries offered by the original
artworks continue to fascinate stu-
dents.

The Corpus Vasorum Antiquo-
rum (CVA), an international six-
nation project spearheaded by
France, was founded in 1920 after
research on Greek vases became
more systematic in the late-19th
and early 20th century. Belgium,
Denmark, Great Britain, Italy, and
the Netherlands initially joined
the project but political consider-
ations kept Germany from joining
until 1935. Today, there are 26
member countries and more than
300 volumes have been pub-
lished. Germany is now represent-
ed by 90 volumes, three of which
originated in Géttingen with a
fourth to be finalised soon. The
objective is to make the invento-
ries of ancient Greek and Italian
painted pottery — both small and
large collections scattered around
the world — as accessible to the
public and academia as possible.
The features and condition of each
vessel and shard as well as their
figure depictions must be de-
scribed in great detail and docu-

mented by photographs. Academ-
ic commentaries don't just classi-
fy the vases based on the well-
known workshops or painters and
interpret the pictures depicted on
them, they also look at the origins
of the objects and how they
changed hands over the centuries.

The collection of ancient art at
the Géttingen Institute has been —
since its inception and initial pur-
chases of antique ceramics — an
indispensable instrument for vivid
teaching and research even prior
to the mid-19th century, which
underscores the very reasons for
creating these types of collections
in Gottingen and elsewhere. Un-
like major museum collections,
their primary focus was never —
and still is not — the public, less-
ening the pressure to acquire ex-
pensive objects that can draw
large crowds. The collection was
intended to display as many sam-
ples of the different genres of an-
cient art as possible, including all
production periods of Greek pot-
tery. Even the tiny shards were
welcomed for educational pur-
poses — these pieces were relative-
ly inexpensive to acquire in the
early period of art trade and grad-
ually increased in relevance to
other fields for more than just re-
search. Many institutes increased
their collections of ancient art by
making purchases on the Roman
art market in the last two decades
of the 19th and in the early 20th
century. The pottery collection in
Gottingen was substantially ex-
panded at this time, too. There are
two lists from 1892 and 1897 con-
taining the inventories, which are
likely the product of an initiative
by Karl Dilthey (1839-1907), who
became professor for archaeology
in 1889. The 1897 list is titled Di-
rectory of a Collection of Style
Samples of Ancient Pottery. The
objects were from Paul Hartwig
(1859-1919), an archaeologist
who earned a living from trading
in ancient art in Rome from 1892
to 1915. He was a serious expert
and specialist in Attic red-figure



His book entitled Die
griechischen Meisterschalen der
Bliithezeit des strengen rothfiguri-
gen Stiles (The Bowls of Greek
Masters from the Height of the
Pure Red-figure Style), published
in 1893, greatly inspired publica-
tions by Sir John Beazley (1885-
1970), a British vase researcher,

vases.

whose works are still essential to
researching 6th—4th century B.C.
Greek pottery.

A wide range of signs of wear,
which could be indications of us-
age from either ancient times or
more recent times, were docu-
mented when the Géttingen vases
and fragments were undergoing
treatment, in particular during the
careful conservation work recent-
ly performed by qualified institute
conservator Jorun Ruppel. Rather
interesting discoveries have been
made in the process of examining
traces of wear on individual frag-
ments which show that they were
not excavated individually but be-
long instead to a vessel that at one
point was intact on the excavator’s
workbench.

Signs of this are areas of frac-
tures that were filed off, for exam-
ple. It was a common method of
preparation in earlier conserva-
tion work. Other clear indications
are adhesive residues and black-
ened colouration that can be
traced to an adhesive (shellac),
which was long in use. Even pen-
cil markings have been found on
the edges of fractured pieces, of-
fering clear evidence that some-
thing was corrected on that spot.
Unfortunately, it might only be
that a part of a vessel or even just
a fragment made it to Gottingen.
Finding ‘disjecta membra’, scat-
tered remnants of a vessel that
have survived handling, is not
only an exciting pastime of vase
researchers, it also allows the pos-
sibility of reconstructing the si-
lenced depictions on a vessel
through its individual pieces to
give ita voice again. In some more
fortunate cases, the scattered lo-
cation of the fragments can reveal

types of corrective measures —
about 40 have been documented
— offers major insight into early art
dealing and the interaction be-
tween the various actors as well as
their ‘delivery men’, who at times
acted unscientifically and in their
own self-interest when excavat-
ing. Many ancient collections in
Germany are closely tied to col-
lections in the U.S., the U.K,,
France, and, naturally, Italy. Al-
though many of the connections
have been known for some time,
the meticulous restoration and
handling of the Géttingen vessels
and fragments led to significant
and sometimes spectacular gains.

The half shoulder of a squat
vessel depicting a drinking party
(Fig. 1a) most likely came from the
second of Paul Hartwig’s deliver-
ies, in 1897. Adhesive residues
(shellac) from various fractures, in
particular the filed-down area of
the right external fracture, clearly
show that more had been found.
Dietrich von Bothmer (1918-
2009), one of Sir John Beazley’s
pupils who also worked at the
Metropolitan Museum in New
York from 1973 to 1990, informed
Gottingen about an entire match-
ing shoulder half (fig. 1 b) that was
located in the Czartoryski Muse-
um, in Krakow, Poland, in 1979.
The prince had purchased the
shoulder half in 1884, together
with other objects from ancient
Greece and Rome, from Florence
agent Ricardo Mancini, a land-
owner who was more interested in
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polis ot Orvieto.
treated areas around the fractures
prove that those who discovered
them knew they belonged togeth-
er and tried to restore them.

The practice of selling broken
fragments separately, even when it
was known they belonged togeth-
er, was not an uncommon event
for individual ‘excavators’” and art
dealers in the late 19th century.
However, it was new that a vessel,
of a part thereof, that had once
been pieced together was taken
apart again and scattered, whether
at the dig itself or from the exca-
vator’s own collection.

The fragments of an amphora
(Figs. 2a,b), which Paul Hartwig
(1897) had also brought to Gottin-
gen, offers another good example
of this practice. The four shards
were glued back together using a
whitish adhesive, of which traces

have also been found on the ex-

Fig. 2a. Frag-
ments of affic
black-figure am-
phora, Gottingen K
220, Ca. 510-500 BC -
painfer of the weeping
Trojan women
Photo: Stephan Eckardt

Fig. 2b. Géttingen K 220
and Philadelphia, Uni-
versity of Pennsylvania,
Museum MS 4843 - Pho-
fomontage

Photo: Stephan Eckardt
and Philadelphia, Uni-
versity of Pennsylvania,
Museum
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Fig. 3a. Fragment of
small Chalcidic black-
figure Amphora, Gottin-
genH17

posed areas along the fracture —
yet another clear indication of
previous conservation work. It
was again Dietrich von Bothmer
who provided the decisive clue in
1976: it fits together with a back-
side of an amphora in Philadel-
phia (Fig. 2b), which is barely
complete and depicts two Ama-
zons facing off with a large dog
between them — of which only a
part of the dog’s head remains.
Documents in the museum
archives specify the previously
unknown origin of the fragment in
Gottingen: the amphora is from
Orvieto and from excavations per-
formed by Ricardo Mancini,
which were financed by the mu-
seum in Philadelphia in 1896-
1897. The finds, including Manci-
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conserved at the excavation site.
How Paul Hartwig came into pos-
session of the fragments is unclear.
It seems plausible that Ricardo
Mancini acted alone and sold him
the object while the excavations
were proceeding without notify-
ing the client. He and Paul
Hartwig were already on good
terms — he listed about 28 different
fragments from his delivery that
were “nearly all from Orvieto” in
his first sales receipt from 1892.
Previous conservation work in
collections around the world
demonstrate how extremely dis-
persed fragments can be. The
same names of archaeological
dealers turned up repeatedly
around the turn of the previous
century. They could acquire 'new’
material at excavations
that were in progress
hnd others at liqui-
dation sales of old
collections on the
Roman art market.
The fragment
of the lower part
of the body of a
small black-figure
amphora (Fig. 3a;
Hartwig, second
lelivery from 1897)
ers a recently dis-
ered example of
It depicts a large
g ibex, with the
bos of fighting ani-
ront of its head. It

completes a vessel that was previ-
ously only two-thirds intact and
housed at the National Archaeo-
logical Museum of Florence (Fig.
3b). In 1901 Paul Hartwig sold a
second fragment of the vase to the
Herzog-Anton-Ulrich Museum in
Braunschweig, which has now
been returned to Florence. The
vessel belonged to the collection
of the wealthy Florentine Giovan-
ni Pietro Campana (1808-1880),
who had already assembled one
of the eight largest collections of
ancient vases by the mid-19th
century. However, his love of art
brought him severe misfortune: to
finance his passion, he, as bank
director of the Monte di Pieta Na-
tional Bank in Rome, secretly ab-
sconded with a very substantial
amount of funds from the bank.
His embezzlement was discov-
ered and he was convicted in a
sensational court case in 1858.
The sentence was severe — his col-
lection was confiscated and sold
to France, England, Russia, and
other countries. A few boxes of
shards met a different fate. In his
diaries, Ludwig Pollak recounted
how Paul Hartwig and Friedrich
Hauser apparently purchased
them at the beginning of their ca-
reer in Rome, conserved the
shards, and resold them.

Paul Hartwig received other
opportunities from the sale of an-
other large collection as well, that
of the brothers Allessandro (1824—
1883) and Augusto (1829-1914)
Castellani in Rome. Five frag-
ments and groupings of fragments
in Gottingen — all from the 1897
sales list — have recently been dis-
covered to match shards in the in-
ventories of the Villa Giulia Muse-
um in Rome. The museum pur-
chased the rest of the collection
from Augusto’s son, Alfredo
Castellani, in 1919. The best-pre-
served example of the links be-
tween the two collections is an
eye cup in Gottingen with the rare
depiction of a ram’s head between
the large eyes (Fig. 4), which lends
its name to this group of cups. The



second half in the Villa Giulia Mu-
seum matches — fracture for frac-
ture — and the traces of shellac
would even indicate that the two
pieces of the vessel had once been
conserved and joined.

20 fragments of the collection
belong to a red-figure bowl (Fig.
5a) that Paul Hartwig might have
possessed after moving to Rome,
since some of the scenes are de-
picted in a drawing he made as
part of his work on ancient bowl
masterpieces. They are from Al-
fred Bourguignon’s (1865-1921)
collection in Naples. Only two
fragments had previously been
connected with bowl fragments in
the collection of ancient art at the
University of Erlangen; they were
also from Paul Hartwig (1907).
The picture shows the complete
Gottingen shard grouping togeth-
er with the bowl base from Erlan-
gen in the assumed position in the
vessel when it had been intact.
Hartwig’s sketch seems to indicate
that there may be other shards in a
collection that have yet to be dis-
covered. The pictures are closely
related in terms of their topic: a
young boy is pouring the contents
of a jug back into a large mixing
vessel. There is a second boy on
the opposite side carrying a simi-
lar one with the symposium guests
surrounding them, preparing
themselves for a drunken proces-
sion in honour of the god Diony-
sus (‘Komos’). The young boy in
the inner picture is carrying a cup
in his hand, the typical drinking
vessel of the symposium, and a
barbiton musical instrument in the
other arm. The head is tilted back-
ward and the mouth slightly
agape. There is a surprisingly in-
formative inscription, the gist of
which can be translated as: “I'll
make Komos to the music of the
aulos.”

The links between numerous
fragments in the Gottingen collec-
tion and the inventories of other
university collections, national
and international museums and,
in particular, shards belonging to
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conser-
vators,
since

resulted
reassem
bly of
nearly
an entire
bowl

Fig. 4. Fragments of attic black-figure bowl in Géttingen (K 376,
above) and Rome, Museo di Villa Giula Inv. 79523 (below)

painter (Figs. 6a-c; Hartwig, deliv-
Photomontage - Photos: Stephan Eckardt / Norbert Eschbach

ery 1897), shows an almost com-
pletely intact inner picture in
which a plump naked young boy
steps to the right and holds a
wreath of lea
with his left
remaining par
outer picture
B-side, which|
hardly visibl
cannot be easi
ly understood
on their own.
The odd pos-
ture of a fig-
ure on the
ground s
compelling
enough to
make one

Fig. 5. Fragments of attic red-figure bowl in Géttingen (Hu 566.1; a-q)

search for
‘missing link’
the uncom
motif. The dey
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comes clear o
to the related
berg, Amsterd
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Figs 6a-c. Fragments of
attic red-figure bowl,
Gottingen R 87

Ca. 510-500 BC -
Epeleios painter

Photo: Stephan Eckardt

rence; the pictures here are also
part of the drunken procession of
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intriguing opportunities. A good
starting point would be an exhibi-

pottery and in particular the links
the Gottingen fragments have with

Prof. Dr. Norbert Eschbach, born in 1954, studied ar-
chaeology at the Universities of Bochum and Mainz,
at the latter of which he received his doctorate in 1982
on the topic of Panathenaic prize amphoras. From
1985 to 2002 he worked at the University of Giessen,
first as research associate and then, after his habilita-

tion in 1995, as a lecturer. Between the years of 1994-2004 and again
in 2008 he led several digs on the Perge Acropolis in southern Turkey.
Since 2002 he has been working at the University of Géttingen as
well as on behalf of Corpus Vasorum Antiquorum on the Archaeo-
logical Institute’s black- and red-figure pottery collection, as well as
on two projects relating to pottery finds in Athens. In 2008 and 2009
he acted as chair of the Gottingen Archaeology Institute, and in 2010
he was named adjunct professor of the University of Giessen. He was
the co-initiator and, since 2001, has been on the board of the
Prometheus Image Archive. His research interests, apart from ancient
Greek pottery, encompass Greek sculpture as well as cultural stud-

ies and fieldwork.
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The Cast Collection of Antique Sculptures

The University of Gottingen’s
Archaeological Institute has a rich
and diverse collection that has
played a special role in the history
of archaeology. The University it-
self was the first to offer archaeol-
ogy as an academic programme.
Christian Gottlob Heyne (1729-
1812), a classical scholar and ar-
chaeologist, held his famous lec-
ture on ancient Greek and Roman
art during the summer term of
1767. The lecture was so well re-
ceived that he continually repeat-
ed it over the next 40 years, at-
tracting students from all across
Europe. In 1767 Heyne also start-
ed collecting plaster casts of sculp-
tures from ancient Greece and

Rome to provide his audience with
a physical, three-dimensional
view of the artworks he discussed.
His successors continued to ex-
pand the collection. Today it in-
cludes more than 2,000 casts,
making it one of the largest acade-
mic collections of its kind in the
world. The collection is used in-
tensively in both education and re-
search, and is open to the public.
An interactive survey of the collec-
tion has also been digitally created
and is freely available online as the
‘Virtual Museum of Antiquities —
VIAMUS’ (www.viamus.de).

The collection of plaster casts
offers an wunusually thorough
overview of the history of Greek

and Roman sculptures from the
period beginning around 700 BC
up to the emergence of Christiani-
ty. Portrait art from this period,
which has been a central research
topic of Géttingen’s archaeologists
for decades, is one of the depart-
ment’s emphases. One of the
unique advantages offered by plas-
ter casts has been utilised with par-
ticular success in Gottingen: stat-
ues of Greek poets and philoso-
phers that had previously only
been available in scattered and in-
complete Roman copies were re-
constructed, offering a tangible
and original-sized impression of
the lost originals. The collection of
plaster casts also serves as an ex-

The 'Bunte Gotter’
(‘Colourful Gods’)
exhibition in 2011

featured hand-painted
reconstructions of
antfigue sculptures.
Photo: Stephan Eckhardt
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perimental laboratory to test out
various reconstruction hypotheses.

Even the latest research project
based on the collection utilises the
plaster casts to help revive lost ma-
terial and make it tangible once
again: the original painting and
gold-plating of a late-antique im-
perial portrait made from dark red
porphyry was successfully re-
stored using a plaster cast. Along
the same lines, the internationally
renowned travelling exhibition
‘Bunte Gotter’ (‘Colourful Gods'),
which was shown in the collec-
tion’s rooms in 2011, features
vividly-coloured reconstructions
of antique sculptures created by
the Institute’s conservator and
students.

University of Géttingen

Since plaster casts of antique
sculptures represent only a single
— though vital — aspect of archaeo-
logical studies, a parallel collec-
tion of original classical art was
begun in 1839. Karl Otfried Miiller
(1797-1840), a famous classical
scholar from Gottingen, pur-
chased the first vases, clay figures
and marble sculptures for the Uni-
versity of Gottingen on a trip to
Italy and Greece. The vase collec-
tion in particular was greatly en-
riched in the second half of the
nineteenth century thanks to a se-
ries of substantial purchases and to
permanent loans by the National
Museums in Berlin. Large invento-
ries including shards, which are
particularly useful in training ar-

chaeologists, as well as undam-
aged vessels were purchased. The
systematic study of the Géttingen
vase collection and its subsequent
publication through the Corpus
Vasorum Antiquorum project have
continued to shed more light in re-
cent years on how the fragments
are intricately tied to collections
around the world.

In addition to the objects pur-
chased through normal art dealers,
the Géttingen collection contains
entire complexes from scheduled
excavations. Berlin granted the in-
stitute a portion of the find from
Heinrich Schliemann’s excavations
in Troy in 1902. Similarly significant
are Johannes Boehlau’s archaeolo-
gical finds from Larissa in western
Turkey, which are conserved at the
Gottingen Archaeological Institute
together with all related documen-
tation and frequently consulted for
international research projects.
And one of the oldest and most in-
tact collections of classical objects
in Germany has been in Géttingen
since 1979, thanks to a long-term
loan from the House of Hanover.
The Wallmoden Collection con-
tains more than 50 Roman marble
sculptures that the Graf von
Wallmoden-Gimborn, a military
general from Hanover, acquired in
Rome around 1765.

The Archaeological Institute is
home to the University’s extensive
coin collection as well. It was also
founded by Christian Gottlob Heyne
in 1773 and with its approximate-
ly 40,000 coins and medals stem-
ming from ancient, medieval and
modern times is among the largest
university-owned numismatic col-
lections in Germany.

All these collections have been
housed since 1912 in a seminar
building erected specifically for
this purpose. They are frequently
consulted by students and schol-
ars, and parts are also open to the
public.

Daniel Graepler
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Artistic impression of a
neuron firing electric
pulses for stimuli frans-
mission in a neural
network.

Frictional electrical
machine with a rotating
glass plate from Lichten-
berg's laboratory. The
separated charge is ro-
tated and picked up by
a needles at the spheri-
cal capacitor. The
charged status is indi-
cated by the vertical
position of the straw
pointer.

Photos: Manfred Mahn
(right), Frank Stefan Kim-
mel (leff)

Galvani and Volta

When Luigi Galvani (1737-1798)
experimented with electricity ma-
chines, frictional electrical ma-
chines and Leyden jars (early ca-
pacitors) at the medical school of
Bologna, he started with a frog’s
leg. Attempting to decipher the
nature of life through his study of
biology, he discovered that an
electric discharge sent through the
leg resulted in a prompt contrac-
tion of the muscles. Systematic in-
vestigations followed: by connect-
ing a kite to the frog’s leg during a
thunderstorm, he found he could
exploit the electricity in the air to
initiate the same muscular mo-
tion. When the physicist Alessan-
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dro Volta (1745-1827) learned of
Galvani’s experiment, however,
he disputed the interpretation of
the results. Volta claimed that it
was not the frog’s life force that
could be seen, but instead a reac-
tion of the muscles to the electric
charge. Subsequent experiments
of his own allowed Volta to devel-
op the voltaic pile, the first battery,
and the electrophorus, a high volt-
age electrostatic generator com-
prised of a plate of resin.

Benjamin Franklin and the First

Experiments on Static Electricity
In the 18th century public interest
in science greatly increased fol-
lowing investment in education

and research. The aristocratic high
society in particular was fascinat-
ed by ‘spectacular’ experiments —
things like lightning discharges in
gas tubes and the sparks of fric-
tional electricity generated by rub-
bing machines. ‘Electrical soirees’
were staged by the intellectual
elite, and for the first time science
became a matter of public inter-
est. The young book printer Ben-
jamin Franklin (1706-1790) was
one of those who were fascinated
by electricity, in particular the
phenomena of lightning. It was,
however, a dangerous field of re-
search: a single lightning flash dis-
charges millions of volts and can
be deadly. As a representative of
the British colonies and later of
the independent United States,
Franklin visited Europe on several
occasions, and thanks to his
friendship with the prominent
professor of Biblical and Oriental
studies Johann David Michaelis
(1717-1791), one of those visits
included the young University of
Goéttingen. His stay was docu-
mented in 1766. Among other ac-
tivities, he gathered the professors
of the Gottingen Academy of Sci-
ences together at his house, where
a vivid exchange was fostered and
fascinating experiments with elec-
tricity machines were carried out.
In subsequent letters he offered his
best wishes for the young facul-
ties” future.




Franklin and Lichtenberg

It is not clear if the young Georg
Christoph Lichtenberg, who was a
student in Gottingen in 1766, met
Franklin or not. What is clear is
that he was inspired by Franklin’s
research as his own work demon-
strated: electricity was his primary
focus, he regularly took students
on excursions to the hills around
Géttingen to conduct experiments
with a kite, and he installed the
first successful lightning rod in
Germany on the cabin in his yard.
As the first professor of experi-
mental physics, he began giving
the University’s physics lectures in
1768, succeeding naturalist Jo-
hann Christian Erxleben.

In the spirit of the Enlighten-
ment, every theorem had to have
its experimental evidence. The
paying students in his private lec-
ture rooms were amazed by his
theatrical demonstrations; he par-
ticularly loved seeing the surprise
on their faces, as he recounted in
one of his letters. His experiments,
which included suspending him-
self from his set of Magdeburg
hemispheres to demonstrate the
power of a vacuum and igniting
hydrogen-filled balloons to pro-
duce a thunderous bang, were al-
ways met with enthusiastic ova-
tions.

His edited versions of Erxle-
ben’s Anfangsgriinde der Natur-
lehre also became best sellers. The

chapter on electricity in particular
is a fascinating glimpse into the
knowledge of the day. The French
chemist Charles Du Fay discov-
ered two different types of elec-
tricity through the application of
friction, which he named after the
materials he found them in, ‘élec-
tricité vitrée et résinée’, vitreous
and resinous electricity. Lichten-
berg, however, demonstrated in
his lectures why this theory was
flawed. He showed that the nature
of a charge can be altered by the
second material used for the rub-
bing, or by modification of the
surfaces (smooth and rough).
Franklin’s theory of electricity then
went one step beyond Du Fay’s.
He postulated that there is some
kind of electric matter — the same
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for all materials — which is pre-
served and transferred from one
object to the other in the rubbing
process.

Lichtenberg Figures

The finding that eventually solved
this controversy was wholly acci-
dental. To study high-voltage elec-
trostatic flashes more than 70cm
long, Lichtenberg experimented
with an electrophorus two meters
in diameter. As the dust settled
down at the discharge area on the
insulating electrophorus surface,
he noticed the appearance of
well-defined patterns. In a letter
he described the patterns’ beauti-
ful elegance and fractal shape.
Later he confirmed in systematic
investigations on a series of mate-

(left) Lichtenberg's larger
electrophorus from ca.
1780 (~30 cm diame-
ter), with cat’s fur and
finfoil-coated wooden
plate and (right) a small-
er version with Lichten-
berg figure for the posi-
five charge: sun-like dust
pattern on the resin
cake.

Photos:

Frank Stefan Kimmel

(left) Reproducing the
Lichtenberg figure with
Lichtenberg's historical
apparatus: Leyden jar,
small electrophorus and
powder caster.

(right) Measurement of
an electric charge:
Bennet's gold-leaf elec-
troscope in action.
Photos:

Manfred Mahn (leff),
Frank Stefan Kimmel
(right)
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Instrument from Weber's
laboratory to investigate
electromagnetism: the
electrodynamometer
from 1841 with mirror
and torsion wires.

Photo:

Frank Stefan Kimmel

rials that this discovery allowed
him to modify Franklin’s theory of
electric charge. Exactly two kinds
of patters turned up in the dust,
which meant that two kinds of
charges exist — positive and nega-
tive. He determined that positive
charges (‘+E’) correspond to the
radiating, sun-like Lichtenberg fig-
ure, whereas negative charges (’-
E’) are represented by a circular,
branchless structure.

Another instrument to measure
electric charges are so called
gold-leaf electroscopes. These fea-
ture two parallel leaves that natu-
rally have the same sign and there-
fore repel each other when a
charge is present. As the leaves are
only 1/1000 of a millimetre thick,
it is an extremely sensitive instru-
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ment capable of detecting very
low quantities of electricity.

Alessandro Volta’s Visit to Got-
tingen

Exchange between scientists in
those days happened not only
through letters and publications,
butalso visits. One gets a vivid im-
pression of the research being un-
dertaken at Lichtenberg’s labora-
tory by reading his letters recount-
ing Volta’s visit to Gottingen in
1784. The two debated intensive-
ly and performed numerous ex-
periments together: they released
balloons out of the window to
measure atmospheric electricity,
for example, and generated elec-
tric discharges to produce what
they called Sonnenschlagen (sun
strikes), or positively-charged
Lichtenberg figures.

The key to making new discov-
eries was careful experimentation
as well as precise instrumentation.
While most of Lichtenberg’s in-
struments came from London and
were crafted by renowned instru-
ment makers of that time, the next
generation of researchers provid-
ed the impetus for the establish-
ment of instrument production in
Gottingen itself. One highly sensi-
tive and important instrument was
developed by French physicist
Charles-Augustin de Coulomb
and used to derive his namesake
electrostatic law in 1785. The
Coulomb torsion balance allows
the quantitative measuring of at-
tractive and repulsive forces be-
tween charges using a trick of fric-
tion-free measurement. The basic
design, a combination of torsion
wires and mirrors, continued to be
used in all sensitive instruments
until the invention of electric sig-
nal amplification and digitisation,
and was a crucial device in the
ongoing quest for a unified theory
of electromagnetism.

Currents and Magnetic Fields:
Oersted’s Epic Discovery

Even though many researchers
had the feeling that the phenome-

na of static electricity and mag-
netism must be somehow con-
nected, their experiments to
demonstrate this had not been
successful. This all changed in
1820, when the Danish physicist
Hans Christian Oersted connect-
ed a wire to a voltaic pile battery
and put a compass next to it. He
noticed that when it was carrying
a charge, this conducting wire ex-
erted the same kind of pull on the
magnetic needle as the earth’s
natural magnetism. This ground-
breaking discovery spread fast all
over Europe. In Paris, Francois
Arago, Jean-Baptiste Biot, Félix
Savart and André-Marie Ampere
took an immediate interest in
this exciting phenomenon. It
quickly became one of the central
research areas of the field and
soon the first quantitative laws of
the attractive forces between
wires were determined and
proposed.

Weber und Gaull

In Géttingen at that time Carl
Friedrich Gaul’ (1777-1855), ani-
mated by Wilhelm von Humboldt,
began to study the phenomena of
the earth’s magnetic field. Togeth-
er with his younger colleague Wil-
helm Weber (1804-1891), Gaul’
constructed a sensitive torsion
wire base magnetometer that al-
lowed them to study daily changes
in the magnetic field with great
precision. The outcome was a
magnetic field map of the earth.
The ‘Géttingen Magnetic Society’
was one of the first international
scientific collaborations, includ-
ing up to 50 stations on different
continents. A particular milestone
was the use of special configura-
tions to relate the magnetic field to
an absolute unit system, the CGS
(centimetre-gram-second) system
proposed by Gaufs in 1832, the
predecessor to the international
MKS  (metre-kilogram-second)
used today. It allowed electric and
magnetic fields to be defined and
connected them to three basic
units in a quite elegant way.



A series of instruments devel-
oped by Weber are found in the
University’s collection. With the
simplest instrument for measuring
currents, the magnetic field of a
single wound magnetic coil could
be measured by the deviation of
the magnetic needle in the mid-
dle. A much more complex but
very precise and robust instru-
ment is Weber's electrody-
namometer. Thanks to its preci-
sion it found distribution all over
Europe. Again it is constructed by
a torsion wire for the sensitive de-
tection of even the smallest forces.
Featuring one moveable and one
fixed coil, when a current flows
through both coils, the dipolar
magnetic field of each exerts a
torque on the other that can be de-
termined. In later years gal-
vanometers replaced the electro-
dynamometer as the instrument of
choice. They are of similar con-
struction, except that they contain
one permanent magnet.

GaulR-Weber’s First Electromag-
netic Telegraph

These same instruments were
probably used for experiments on
the first remote data transmission
via electromagnetic principles.
This first telegraph was construct-
ed by Gaull and Weber in 1833; a
double wire approximately 1000
meters long was strung from We-
ber’s physics institute, across the
tower of the St. Johanniskirche, to
the Gauls observatory outside the
town walls. An inductive current
pulse was then sent encoded in bi-
nary numbers and detected at a
receiver consisting of a coil, large
magnetic needle and sensitive tor-
sion-wire mounted mirror. Signal
deviations could be observed via
an optical telescope. The compa-
ny Siemens and Halske (which lat-
er became Siemens) introduced
the index telegraph in Germany
and the first official telegram was
sent in 1844 with the Morse tele-
graph in the United States. Teleg-
raphy turned out to be, together
with electrochemistry, the widest

spread application of the new
field of electrical engineering in
the 19th century.

Weber and Maxwell’s Theory on
Electromagnetism

While in Paris André-Marie Am-
pere described the force between
two conductors with a current ‘I’

as
L1
Irzz ds,ds,

F=k

where ‘r’ is the distance between
the conductors, in his fundamen-
tal law of electrodynamics Weber
identified the charges ‘Q" moving
in the conductor and combined it
with Coulomb’s electrostatic law

0,0, 1(ar\" 2rd’
F=krz(1‘ ?(z) ¥ dt)
It was similar to a potential ansatz
that mathematician Franz Neu-
mann derived at around the same
time which helped shape the un-
derstanding of electrodynamics in
following years. Above all, preci-
sion experiments were needed to
determine the constants. Together
with his assistant Rudolf Kohl-
rausch (1809-1858), Weber stud-
ied a specified amount of charge
on a sphere and the amount of
electrostatic charge as measured
by a Coulomb torsion balance,
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and compared it to the effect of
the discharge current by a needle
galvanometer. This allowed him to
determine the ratio between the
electrostatic charge and the elec-
tromagnetic charge, which was
given as 3.1074 108 m/s. Most in-
teresting was that this factor, hav-
ing the unit of a velocity, was very
close to the value of the velocity of
light as determined a few years
earlier by Hippolyte Fizeau, 3.15
108 m/s. Even though Weber had
a feeling about the importance of
this experiment, he could not cor-
relate the ratio with the velocity of
light. He assumed there was
movement of both positive and
negative charges — a double cur-
rent — and consequently the result
deviated by a factor of two. Gus-
tav Robert Kirchhoff made the
connection a few years later based
on Weber’s findings, and it was
soon verified by experiments.
Naturally these experiments
drove the quest for a unified theo-
ry further. Weber hoped that his
assistant Georg Bernhard Rie-
mann (1826-1866) would finish
his work on the mathematical uni-
fication of optics and electricity.
Riemann eventually became the
next in the line of influential math-
ematics professors at Gottingen

The GauR-Weber
telegraph.

Photo:

Frank Stefan Kimmel
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that included Gault and Peter
Gustav Dirichlet, although his
ansatz using a retarded potential
to account for the propagation
nature of electrodynamics re-
mained unfinished due to his ear-
ly death. The stroke of genius to
unify electromagnetism ended up
coming from the physicist James
Clerk Maxwell (1831-1879). His
work on electromagnetism was
also based on the work of anoth-
er scientific giant of the day, fel-
low Briton Michael Faraday
(1791-1867). Faraday’s experi-
ments with polarised light re-
vealed a second connection be-
tween light and magnetic fields
and led to the development of the
first concepts of electric and mag-
netic field lines. With the help of
mechanical machines to illustrate
the complex curls and displace-
ments of the interacting fields,
Maxwell filled these ideas into a
mathematical framework and re-
vealed that the nature of the ve-
locity of light was in fact related
to the magnetic and dielectric
constants of free space. This was
the foundation of the theory of
electromagnetic waves, and closed
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the first chapter on macroscopic
understanding. Remnants of We-
ber’s theory can be found in his
idea of an oscillating trajectory of
charges within a certain small
sphere. These ideas were picked
up by French physicist Paul Lan-
gevin in his 1906 model of para-
magnetism, where he suggested
that orbits of the microscopic cur-
rent result in small magnetic mo-
ments of the atom. Ten years later,
the atomic model was proposed
by Niels Bohr in Denmark.

The Development of

Microscopic Theories

This illustrates the general pro-
gression of how new ideas are
born, are refined and eventually
lead to a new scientific paradigm.
Weber’s precision experiments,
the visionary suggestions by Fara-
day proposing a connection be-
tween light and electromagnetic
fields, the mathematical contribu-
tions and finally Maxwell’s bril-
liantly simple unifying theory of
electromagnetism paved the way
for a whole new area of research.
Subsequent experiments by Hein-
rich Hertz verified the existence

of electromagnetic waves. Exper-
iments with cathode rays and vac-
uum tubes led to the discovery of
the electron and X-rays. Physics
also underwent a ‘mathematifica-
tion”: things that had previously
been seen as specialised tools of
mathematics such as vectors, ma-
trices and tensors entered physics
and were used to describe phe-
nomena like light polarisation
and crystal symmetries. This can
be seen in the work of Géttingen
physicist Woldemar Voigt (1820-
1919), whose student Paul Drude
(1863-1906) developed the first
microscopic theories of electrons
flowing in a conductor.

The quest for understanding
the atomic level was the main
concern of the next few decades,
and again necessitated parallel
advances in mathematics. Names
like Born, Heisenberg, Oppen-
heimer and Pauli, and Klein and
Hilbert, thanks to their work in
quantum mechanics, helped
make Gottingen one of the inter-
national centres of mathematics.
The use of non-commuting matri-
ces was key to describing the me-
chanics of the microscopic quan-

Gaul and Weber

strung the first electro-
magnetic telegraph line
over the roofs of Gottin-
genin 1833, from the
physics institute to the
observatory.
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tum world and laid the founda-
tion to explain the nature of the
electronic state of atoms and mat-
ter on sub-nanometer, atomic
length scales. Unfortunately,
though, this intense and exciting
period ended abruptly with the rise
of National Socialism in 1933.
Quantum mechanics has al-
lowed modern society to develop
things like mobile computing and
other solid-state semiconductor
devices, while electromagnetism
is the foundation of modern mo-
bile communication. However
even as our technology becomes
ever more complex — nanoscale
devices for future energy-efficient
applications and novel supercon-
ducting materials, for instance —
our knowledge of many things re-
mains limited. One very illustra-
tive example may be Galvani’s
mystery of animal electricity.
How are the electric responses of
single neurons, the building blocks
of higher integration, connected
to the full functions of the brain?

250 years after Galvani, Volta and
Lichtenberg, we are still lacking a
thorough understanding. We will
see in what respect the ‘witnesses

PROMOTING LEARNING

of the past’ will stimulate students
and scientists to finally solve
these unanswered questions on
the origins of life itself. <

Markus Miinzenberg, born in 1971, received his Ph.D.
from Géttingen University in 2000 on X-ray magnetic
circular dichroism. He performed his post-doctoral re-
search at the Massachusetts Institute of Technology in
Cambridge from 2001 to 2002 on spin transport in fer-

romagnetic tunneling magnetoresistance (TMR), and led a fem-
tosecond magnetization dynamics group at Gottingen University as
a junior faculty member from 2002 to 2008. Currently he is profes-
sor of experimental physics and leader of a research group at the First
Physics Institute as well as curator of the Collection of Historical
Physics Instruments. His main interests are spin-transport and dy-
namics — and sharing the wonder of historical physics instruments

with students and scientists alike.
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The Collection of Historical Physics Instruments

The Collection of Historical
Physics Instruments in the Physics
Faculty merges instruments used
for research and teaching in the
250-year-old tradition of physics
at the University of Gottingen. Its
attraction lies in the famous
names that used them and the pi-
oneering findings with which they
were associated. Originally used
in lectures, demonstrations and
experiments, their time-worn sur-
faces crafted from brass, glass,
leather and wood open a window
into the illustrious history of
physics at the University. The start-
ing point of the collection were
the instruments Georg Christoph
Lichtenberg bought privately to
use in his research, including ob-
jects designed for studying me-
chanics, hydrostatics, dynamics,
optics, electricity and magnetism.

Most expensive — equivalent to a
year’s salary for Lichtenberg — was
a vacuum pump crafted by Naire
and Blunt, London, which reached
a base pressure of 0.4 Torr, and
was used in conjunction with
Magdeburg hemispheres and a
metal bell inside a bell jar to illus-
trate the effects of the absence of
air. The university acquired all of
these instruments from Lichten-
berg in 1789. There is also a com-
plete collection of electrometers,
magnetometers and inductors.
The GauB-Weber telegraph, re-
built by Wilhelm Weber for the
1873 International Exhibition in
Vienna, is a key piece in the col-
lection. Another important instru-
ment is Carl Friedrich Gauly’s Vize-
Heliotrop, a sextant with an addi-
tional mirror for triangulation over
long distances, which used to be

depicted on the back of the Ger-
man 10 Mark note. The modern part
of the collection hosts a collection
of spectrometers, vacuum glass
tubes to study cathode rays and X-
rays. The oldest commercial X-ray
tube from the company Siemens
and Halske, sold only two months
after Rontgen’s groundbreaking
discovery, is also part of this col-
lection. Over the last few years a
museum displaying a number of
the instruments has been set up at
the entrance to the new physics
lecture halls. In addition, parts of
two other important historical col-
lections, the instrument collec-
tions of the Astrophysics and Geo-
physics Institutes, are on display.
Together these three collections
offer a comprehensive insight into
the history of physics at the Uni-
versity of Gottingen.
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From left fo right:
Max Reich, Max Born,
James Franck and
Robert Wichard Pohl,
together in Gottingen
in 1923.

Photo: GFHund

The Value of Demonstration
Robert Wichard Pohl’s Lecture Collection

The Géttingen Lecture Collection
— an assemblage of physics exper-
iments and historical records that
form a part of the Collection of
Historical Physics Instruments —
was the first of its kind and thus
has exceptional historical value.
The idea behind these collected
works was to bring students closer
to the laws of nature by having
them visibly experience experi-
ments — an educational approach
highly valued these days too, and
not only by teachers of physics. If
you take a peek behind the lecture
halls of the Géttingen Physics De-
partment’s new building — outfit-
ted with state-of-the-art technolo-
gy — you will find the rooms where
today’s experiments are set up in
preparation for lectures. Here,
four technicians are hard at work,
continuing in the tradition found-
ed at the beginning of the 20th
century by the physics professor
Robert Wichard Pohl (1884-1976),

80 University of Géttingen

which he disseminated in text-
books that still today rank as clas-
sics in the field of physics.

From 1919 until his retirement
in 1952, Robert Wichard Pohl was
Director of the First Institute of
Physics at the University of Got-
tingen. As a schoolboy in Ham-
burg, the young Pohl bought and
constructed the first equipment for
his experimental displays. He
spent the huge sum of 100 Marks
for an inductor that he could de-
ploy to demonstrate electromag-
netic current. In 1912, he wrote to
his mother: “I wish | had invested
all the money | made in my life-
time so usefully as I did for my in-
ductor. Even today, all my fellow
physicists envy me for its handy,
convenient shape coupled with
high performance functionality.”
During his studies in Heidelberg
and Berlin and his time as a re-
search fellow in Berlin from 1905
to 1914, Pohl continued to ex-

pand his experimental equipment
collection. While serving in the
war as a captain in the technical
division of the Radio Operators
Corps, he even traded food as pay-
ment to have equipment fabricat-
ed in Berlin for his future profes-
sorship in Gottingen. On this sub-
ject, Pohl wrote this to his sister in
1918: “1 think I wrote you before
that I had taken items of food | had
(...) and used them to have

Ruben’s mechanic construct
physics instruments for me for
Gottingen.”

In 1912, Pohl wrote his post-
doctoral thesis about the physics
of X-rays, discovering early on as
a research assistant in Berlin the
positive effect his experiment lec-
tures had on students and col-
leagues alike. Once in Géttingen,
he continued in this successful
vein. Here, he was able to rely on
a large number of technical de-
vices that he brought from Berlin
to Gottingen “in twenty-some
boxes”. As he reported in 1919:
,...all the business of setting up
the institute is very time consum-
ing. But the success makes my ef-
forts worthwhile — today | had
around 230 people in attendance
while Madelung [Erwin Made-
lung, 1881-1972, solid-state phy-
sicist and Pohl’s future brother-in-
law] had 110; the people are pal-
pably interested. I'm having great
fun with this and do not regret tak-
ing this interim semester for cours-
es. For 80% of the experiments |
use my own equipment, | do
everything right away properly,
write down the dispositions, make
drawings of the setup plans and
organise my stuff in the cabinets in
my room (...). I'm very happy
about my work and am achieving
what | wanted to achieve right
from the start — to have a post as a
lecturer, whose classes students



take because they can get some-
thing they can’t get from books.”

It was not only his time, but
also portions of his income that he
used to build new setups and ex-
periments — investments he never
regretted: “I'm putting at least
2,000 Marks from my lecturer’s
salary into new equipment. | did-
n't appreciate what a productive
capital investment | have in my
own collection until | got to Got-
tingen. The students see almost
only new things (for example the
measurement of the speed of light,
which he described in [Einflihrung
in die Optik, Springer 1940, p.
105]) all in all, lecturing has cer-
tainly turned out to be a job from
which | derive pleasure in a way |
never anticipated.”

With his experimental demon-
strations and his fundamental text-
books on physics, Robert Wichard

Pohl made a vastly important con-
tribution to the teaching of natural
sciences. Many of his experiments
entered into physics courses all
over the world, such as the im-
pressive Pohl's intereference ex-
periment using a thin mica plate
named after him [Einflihrung in
die Optik, 2nd/3rd Edition, Sprin-
ger 1941, p. 69]. Since 1979, the
German Physics Society has annu-
ally awarded the Robert Wichard
Pohl Prize for valuable contribu-
tions to physics education and
cross-disciplinary work in experi-
mental physics. Pohl also received
the highest recognition from his
long-time (study) friend and col-
league, the Nobel Prize winner
James Franck (1882-1964). In
1960, Franck wrote from the USA:
“I should have written you a long
time ago to give you my warm ap-
preciation for sending me the 14th
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edition of the first volume of Your
Physics. | say 'Your Physics’, mean-
ing your method of teaching
physics. How important and nec-
essary it is, | did not actually ap-
preciate until | was in the USA,
where | observed with extreme
displeasure how miserable lecture
experiments impede young stu-
dents from gaining an understand-
ing of physics.”

To this day, the Goéttingen col-
lection of his equipment and lec-
ture manuscripts is still a source of
inspiration for physics teachers
everywhere. Meanwhile, thanks
to the efforts of his son Robert Otto
Pohl, Emeritus Physics Professor at
Cornell University (USA), many of
Pohl’s experiment demonstrations
have been recorded and pre-
served in video form.

Robert Otto Pohl/red.

Research and breeding is our way of using foresight to find solutions to life‘s future challenges.

We actively take on new endeavors in agriculture with a great sense of responsibility towards
mankind and the environment. For more than 150 years KWS has granted its employees the
freedom to cultivate their own ideas and thereby successfully “seed the future”. This year KWS

awarded five scholarships (Deutschlandstipendium) to the School of Agriculture of the University Seeding the future

of Géttingen. To learn more about us and your future at KWS visit since 1856
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Fig. 1. A thin thread of
viscous fluid poured
onto a moving belt
creates a dazzling array
of intricate patterns.
Simulations based on
"Discrete Viscous
Threads" (ACM Transac-
fion on Graphics 29:4,
116:1-116:10, 2010.)
reproduce this rich and
complex behaviour.
Translucent thread: ex-
periment [Chiu-Webster
and Lister 2006]; gold
thread: simulation.
Photo: Max Wardetzky

The Collection of Mathematical Models and Instruments
Perspectives for Tomorrow

The collection in the Mathematics
Institute is comprised of models,
sculptures and machines, some of
which are more than 200 years
old. In 1881, the Collection of
Mathematical Models and Instru-
ments was initiated by Hermann
Amandus Schwarz (1843-1921),
who modernized the existing ma-
terial. As a special feature, a room
was established for students to
produce drawings related to the
collection.

Beginning in 1886, Felix Klein
(1849-1925) was responsible for
the collection. He promoted ele-
ments of visualisation for teaching
mathematics in schools and at the
university, and he had the vision
to share mathematics with the
wider public. The connection to
research was Klein's ‘Erlanger Pro-
gramme’, which he had published
as a manifesto — a work that has
shaped the way we think about
geometry today. Apart from these
conceptual milestones, Klein was
a talented manager who organised
funding for the collection.

Geometric objects constitute
the major part of the Géttingen
collection (and other places fol-
lowing its example). The collec-
tion’s influence on teaching has
found its way into various text-
books — with Geometry and Imag-

ination by Hilbert and Cohn-
Vossen being one of the promi-
nent examples. From 1890 to
1911, more than 20 doctoral the-
ses were completed under the su-
pervision of Klein at Géttingen,
and many relate to models of the
collection. The active participa-
tion of students in the creation of
visualisations and in experiments
is documented.

The online documentation of
models and their well-document-
ed attraction for historical studies
underline the landmark nature of
the collection. It symbolizes an
era in the history of mathematics
where Géttingen played a central
role. Taking up the founders’ spir-
it of regular modernisation — and
noting the development of mathe-
matics — suggests the need for sup-
plementing the collection by nov-
el media and methods.

Contemporary mathematical
research and teaching at Gottin-
gen ties in with the main topics of
the collection — visualisation and
experimentation. While various
visualisations can nowadays be
carried out at comparably low
cost with the help of sophisticated
software, accurate simulations of
mathematical and physical phe-
nomena still constitute a major
challenge.

Visualisation and simulation
help researchers to test hypothe-
ses, to develop intuition for solv-
ing complex problems, and to ex-
tract important structures that gov-
ern physical phenomena. For ex-
ample, Prof. Dr. Max Wardetzky
of the Institute for Numerical and
Applied Mathematics develops in-
expensive yet physically accurate
simulations of deformable elastic
objects by preserving the underly-
ing geometry that governs the
physics. This allows for a deeper
understanding of the fascinating
nonlinear behaviour of de-
formable bodies and for an in-
volvement of students with differ-
ent backgrounds (Fig.1).

Using experiments to get a bet-
ter feel for new results and suit-
able definitions entered in many
areas of mathematics. It is rela-
tively recent that this shift in the
practice has become a topic of
study itself. Prof. Dr. Russell Luke,
also of the Institute for Numerical
and Applied Mathematics, devel-
ops methods for mathematical ex-
perimenting and is co-author of
Experimental Mathematics in Ac-
tion (A. K. Peters, 2007).

Using simple geometric visual-
ization tools Luke and colleagues
search complicated iterations for
patterns and counterexamples to
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Fig. 2. Iterates of the Douglas-Rachford
Algorithm - a standard method of image
recovery in diffraction.

prove or disprove claims about
their behaviour. Illustrated above
(Fig. 2) are iterates of the well-

Photo: Frank Stefan Kimmel

known Douglas-Rachford Algo-
rithm — a standard method of im-
age recovery in diffraction imag-
ing. The proof of divergence of
these iterates was first established
in 2010 and extends to some of
the settings for diffraction imag-
ing, however the most common
practical settings remain unre-
solved.

Sometimes it is still desirable to
use this digital information to pro-
duce ‘live’ models. Prof. Dr. Lau-
rent Bartholdi of the Mathematical
Institute works out long-term re-
search projects for young students
which also start with simulations
and visualisations. For a project
aiming at understanding certain
dynamical systems on surfaces, a

PROMOTING LEARNING

3D-printer produces models on
which these dynamics can be de-
picted and better understood.
Their production requires careful
mathematical considerations and
opens up new perspectives on
creating models for active areas of
research.

Mathematical experiments,
digitally visualised simulations,
and the production of new models
extend the main ideas of the col-
lection in the Bachelor and Mas-
ter’s programmes in mathematics
at Gottingen today.

Laurent Bartholdi,
Stefan Halverscheid,
Russel Luke,

Max Wardetzky
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The Natural World
through Blumenbach's Eyes

Digitising the Legacy of Géttingen's Greatest Collector

e PR A Sl P s B g, i i Mo | i, W o

Beper” %

._Mui‘

S e S
J--.-..,,;..-

.hxhh\n-._m-. \.-.

Nicolaas Rupke and Wolfgang Boker

The Géttingen Professor of Medicine and Natural History, Johann Friedrich Blumenbach (1752-1840), was one
of the leading exponents of the revolutionary change taking place at the turn of the 18th to the 19th century in
the geobiological conception of the natural world. Since January 2010, the vast body of his work, comprising
more than a thousand publications, is the subject of a project entitled ‘Johann Friedrich Blumenbach — online’
This long-term project is coordinated by the Union of German Academies of Sciences and Humanities, and
located at the Goéttingen Academy of Sciences and Humanities (www.blumenbach-online.de). A significant
part of the project is the documentation of the scientific specimens that Blumenbach collected for the Géttin-
gen ‘Academic Museum’.
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Natural History Collections -
Then

Over the past few decades, histo-
rians of science have increasingly
paid attention to scientific collec-

tions, in particular collections of

natural history. Large multi-author
volumes and specialized mono-
graphs that deal with a variety of
specific collections as well as with
the architecture of the buildings in
which these were stored, dis-
played and worked on have been
published. University museums,
provincial museums, national mu-
seums, colonial museums and

-y
A datn
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more have been and are being
studied in detail, all part of the
recognition that, in order to un-
derstand the development of the
natural sciences, we need to pay
attention to their material condi-
tions.

There are many good reasons
to focus interest on such collec-
tions. The collecting of natural
artefacts and the establishment of
natural history museums were
critical elements in the develop-
ment of biomedical and geologi-
cal sciences. Towards the end of
the 18th century, John Hunter

(1728-1793) in London and,
somewhat later, Georges Cuvier
(1769-1832) in Paris, founded fa-
mous museum collections of
comparative anatomy. The disci-
pline of palaeontology, and verte-
brate palaeontology in particular,
evolved within the context of the
medical museums, when doctors
and surgeons started recognising
that many fossils belong to species
of animals that no longer exist
today.

The importance of these col-
lections was indicated by the fact
that they were housed in impres-
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The Natural History Muse-
um in London opened in
1881. The Romanesque
edifice represents an
institutional and archi-
tectural zenith in the de-
velopment of Natural
History Museums.

sive buildings, some true cathe-
drals of science. At Oxford Uni-
versity, for example, the Museum
of Natural History, completed in
1860, is renowned for its Gothic
Revival architecture. At Harvard,
the Museum of Comparative Zool-
ogy, founded in 1859, remains a
landmark building on campus to

tific truth mission that was con-
nected to the collections of natur-
al history objects it contained.
These and many other museums
of natural history became centres
of professional teaching, research
and public education, and to this
day contribute to the cultural
identity of the cities, and the uni-

Johann Friedrich Blu-
menbach. Portrait of
Ernst Ludwig Riepen-
hausen, copperplate
engraving, ca. 1800.
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this day. The American Museum of
Natural History, which opened in
1877, was in its original form a
marvel of Victorian Gothic, while
in London the Natural History
Museum, completed in 1881, is
still one of the grandest edifices to
adorn the capital city. Its un-
equalled Romanesque architec-
ture gave expression to the scien-

University of Géttingen

versities with which they are con-
nected.

Gottingen’s role in the early
phase of this development was not
inconsequential. As early as 1773,
the city was home to an ‘Academ-
ic Museum’ to which the indefati-
gable collector Johann Friedrich
Blumenbach (1752-1840) signifi-
cantly contributed. As early as
1777, Blumenbach commenced a
series of lectures on comparative
anatomy. This was the first of its
kind at a German university; and
the series was subsequently pub-
lished as the Handbuch der ver-
gleichenden Anatomie (A Manual
of Comparative Anatomy) (1805
and later editions). The compara-
tive approach allowed exact iden-
tification of many fossils and
yielded evidence for the phenom-
enon of the extinction of species.
Blumenbach discussed this and
similar phenomena both in his
Beytrdge zur Naturgeschichte
(Contributions to Natural History)
(1790 and subsequent editions)
and in the later editions of his

Handbuch der Naturgeschichte
(A Manual of the Elements of Nat-
ural History). He proposed that
geological history be subdivided
into different, successive periods,
based on fossils and the degree of
their similarity with living species.
Thus, Blumenbach became one of
the leading exponents of the revo-
lutionary change of the geobio-
logical conception of the world
that took place at the turn of the
19th century.

Natural History Collections —
Now
Today, many historical collections
are gaining new importance as the
result of modern techniques to ex-
amine old objects. Prominent
among these are X-ray analysis,
computerised axial tomography
(CAT), magnetic resonance imag-
ing (MRI) and also DNA testing.
CAT scans and in particular MRI
techniques have the great advan-
tage that the original objects are
not damaged and that soft tissues
can be examined inside as well as
outside. This has proved of enor-
mous value in studying mummies,
for example, which no longer
need to be unwrapped or other-
wise taken apart. A remarkable in-
stance of the study of an historical
soft-tissue object took place in
Gottingen in 1998, when at the
Max Planck Institute for Biophysi-
cal Chemistry the brain of the
famous mathematician Carl Fried-
rich Gauss (1777-1855) was ‘dis-
sected” by means of MRI and
reconstructed in digital form.
Gauss’s brain is part of a collec-
tion of brains of ‘great minds’, put
together by Blumenbach’s succes-
sor, the physiology professor
Rudolf Wagner (1805-1864), who
was a leading expert in brain
morphology and keen to prove,
against the rising monistic materi-
alism of his day, that there are no
scientific grounds to deny the ex-
istence of the human soul.
Moreover, the digital age has
opened up new ways of making
collections relevant by providing



electronic copies and making
them widely accessible and use-
ful. In Géttingen, the long-term
project ‘Johann Friedrich Blumen-
bach —online’ is aimed at creating
a virtual link between Blumen-
bach’s writings and the specimens
belonging to Blumenbach’s natur-
al history collections. In some of
his works, particularly his Hand-
buch der Naturgeschichte (Manu-
al of the Elements of Natural Histo-
ry), but equally the Abbildungen
naturhistorischer Gegenstande (1I-
lustrations of Objects of Natural
History), Blumenbach explicitly
refers to individual items, some of
which are type specimens for the
first descriptions of different fossils
and living organisms. In other cas-
es, implicit references are found to
items in the collection. Many of
these specimens — albeit widely
dispersed — today still exist in Got-
tingen collections. One objective
of the documentation of the Blu-
menbach specimens is to produce
a virtual reconstruction of the
original Academic Museum.

Global Collecting Instead of
Travelling

Blumenbach's work in natural his-
tory had a global dimension. He
examined mammoth bones from
Ohio and Siberia (see article by
Mike Reich and Alexander Gehler,

this volume), the duck-billed
platypus, discovered in Australia,
as well as animals and plants from
Africa. Yet Blumenbach never vis-
ited these faraway places himself.
Indeed, the travels he did under-
take, namely to Switzerland
(April-October 1783) and Eng-
land (December 1791-January
1792), were hardly journeys of ex-
ploration. His main objectives
were to get to know the scientific
institutions of those countries per-
sonally and meet their leading
representatives.  Blumenbach’s
medium for exploring the world
was not travel but collecting. By
systematically expanding his re-
search collection, Blumenbach
was able to gain a global impres-
sion of the natural world.

This perception is corroborated
by the perusal of Blumenbach’s
correspondence. There was hardly
a letter that Blumenbach wrote in
which he did not ask his foreign
pen friends to send him minerals,
fossils, anatomical specimens,
plants or cultural artefacts, or
thanked the addressee for exotic
collection items he had received.
Particularly fruitful were his excel-
lent contacts to London, the heart
of Britain’s colonial empire, and to
St. Petersburg, the city where the
Tsarist Empire organised the ex-
ploration of its polar territories.

DIGITISING HERITAGE

In studying the biological species ‘human’, Blumenbach focused
specifically on the cranium, which at his time was considered the most
revealing part of the skeleton. He assembled a collection of over 300
human skulls from all parts of the world. He published a selection of
these crania as annotated illustrations, exemplified here by this famous
skull of a Georgian woman which Blumenbach regarded as most aes-
thetically shaped. The Johann Friedrich Blumenbach — online” project
places textual content in juxtaposition fo historical illustrations, modern
photographs and 3D animations. (Abbildungen naturhistorischer
Gegenstande, Vol. 6 (1802), no. 51: "Bildschdner Schedel einer Geor-
gianerinn” [Beautiful Skull of a Georgian Woman], text and copperplate
engraving; photograph (Gottingen University, Medical Faculty, Center of

Anatomy, Blumenbach Collection 546 [119]).

For example, when revising the
mineralogy chapter of his Hand-
buch der Naturgeschichte in De-
cember 1790, Blumenbach asked
the President of the Royal Society,
Joseph Banks, for samples of a
newly-discovered type of rock
from Australia and of adamantine
spar from East India or China. He
received both in January of 1791
and incorporated his analytical re-
sults in the revised edition of his
Handbuch that appeared the
same year. However, things did
not always go smoothly: several
collection items from the Pacific
region that the HMS Bounty was
supposed to supply to Blumen-
bach were lost when the crew mu-
tinied and the ship failed to return
to Europe. By contrast, with great
regularity Blumenbach received
specimens from Russia’s Siberian
provinces, sent from St. Petersburg
by the aristocrat Georg Thomas
von Asch (1729-1807), a Gottin-
gen alumnus.

Georgia Augusta 8 | 2011

87



Blumenbach’s Skull Collection
Blumenbach’s mission to unite

materials from all over the world
for natural history purposes is
most impressively illustrated by
his famous collection of human

COLLECTIONS — WISDOM, INSIGHT, INNOVATION

crania (see article by Michael
Schultz, this Volume). Blumen-
bach’s 1775 dissertation entitled
De generis humani varietate nati-
va (On the natural varieties of the
human species) was based on the
v basa skulls. By the
they numbered
them crania
jan inhabitants
b Germanic and
rtificially  de-
Anatolia and
Polynesia and
e basis of this
bach developed
hat all human
elonged to one
e same biologi-
species. In his
ecades collec-
onis suae cran-
brum ~ (1790-
828), Blumen-
ach published
n annotated se-
ection of these
skulls with il-
lustrations.

Blumen-

ach stands at
e beginning of
e modern sci-
tific  debate
bout the origin
life, the origin
species, mono-
nesis, polygen-
s, and racial is-
es — a debate
t continues to-
. By emphasis-
the unity of the
lumenbach es-
e-based anti-
Huring his life-
’s dissertation
f extensive de-
e instrumen-
different ways.
subdivision of
e varieties was
his contention
belong to the
theory of one-
a humanitarian
bsed the slave

trade, propagated the emancipa-
tion of black slaves in the New
World, and, in particular, advocat-
ed equal rights for black people.
During the first half of 19th centu-
ry, Blumenbach’s name became
synonymous throughout the west-
ern world with liberalism in sci-
ence and politics, embodied by
the ‘unity of humanity’ and
‘emancipation for the negro’.

Collection Objects as Drivers of
Research

How close the relationship be-
tween collecting and publishing
was for Blumenbach is reflected
by the fact that the exhibits dis-
played at the Academic Museum
under his curatorship were cate-
gorised according to the same
classification as in his Manual.
Blumenbach’s interests and in-
sights reflect the growth of his col-
lections; there are numerous
prominent examples of the dy-
namic interdependence between
additions to Blumenbach’s collec-
tion and advances in his research.
For instance, by examining cranial
shapes, he tried to consolidate the
diversity of man’s physical appear-
ances into several exemplary
types. In his dissertation, he had
originally postulated four such
distinctive  types:  European,
African, Asiatic and American.
Once Blumenbach had obtained
and analysed human crania from
the Pacific region, he added to his
system a fifth type that he called
‘Malay’.

He revised his ‘System of Mam-
malia’ in a similar vein: in 1800,
someone he was corresponding
with from the United States sent
him a live female opossum. Later,
when the animal died, Blumen-
bach examined its anatomy. The
observations made on the marsu-
pial’s reproductive organs culmi-
nated in an essay appearing in
1802 which presented Blumen-
bach’s ‘Improved System of Mam-
malia’. In both cases, the common
characteristic appeared to be that
the advancements in his research



were driven by the ability for him
to empirically examine new ob-
jects with own eyes. In other
words, his drive was not inspired
by information from the literature
on foreign research alone.

Johann Friedrich Blumenbach —
online

The Géttingen-run ‘Johann Fried-
rich Blumenbach — online’ project
expands upon such observations.
As part of its digitisation of Blu-
menbach’s publications, the pro-
ject will be creating links between
the documents and existing col-
lection material. On the one hand,
this is facilitated by the large num-
ber of collection items that have
been preserved and are still iden-
tifiable. In the case of Albrecht
von Haller, Blumenbach’s promi-
nent predecessor in Gottingen, for
example, this does not apply:
Haller’s anatomical specimens no
longer exist. On the other hand,
the latest electronic media allow
documents to be enhanced with
added visual attributes to an ex-
tent that was hitherto inconceiv-
able. Thereby, the ‘Johann Fried-
rich Blumenbach — online’ project
is striving to identify all collection
items Blumenbach mentioned in
his works and — insofar as they are
available — to create hyperlinks in
the text that take the reader to
high-resolution images of the ob-
jects. Viewable with a mouse click,
high-resolution  photographs,
stereoscopic images and 3D ani-
mations will be annotated with
identifiers and descriptions of the
specimens in accordance with
current standards, including meta-
data and documents citing prove-

nance and ownership history. This
information can be searched and
sorted independent of the texts in
a multitude of ways, including by
region of origin, donator or epoch,
for example. The hyperlinked ref-
erences that go in mirrored direc-
tions — from text to specimen and
from specimen to text, i.e. to all
relevant written passages in Blu-
menbach’s collected works — cre-
ate a novel way of accessing Blu-
menbach’s world of ideas and
thoughts through concrete objects
in the collection.

A Virtual Research Environment

The digital texts with their hyper-
links to the collection objects are
available online, thus affording
global accessibility. This online
world gives researchers the chance
to explore and experience in de-
tail the methodology applied by a
natural scientist working two cen-
turies ago, and enables them to
gain insights into their condition-
ality. Were the specimens avail-
able to Blumenbach complete and
representative? Might a specimen
have exhibited peculiarities that

DIGITISING HERITAGE

Blumenbach was not able to ap-
preciate as such and that might
have led to misinterpretation?
What observations did the speci-
mens permit! What did Blumen-
bach see and what might he have
overlooked? In this context, the di-
rect comparison of modern pho-
tographs of the specimens with
the illustrations passed on by Blu-
menbach - like those in his illus-
trated plate works Abbildungen
naturhistorischer Gegenstande
(1796-1810) — provide a plethora
of answers. What do Blumen-
bach’s engraved copper plates
demonstrate? What stands out?
What is obscured? And by using
collection objects still extant to-
day, but not mentioned by Blu-
menbach, we can discover which

In 1800, Joseph Banks
sent Blumenbach a pre-
served duck-billed platy-
pus from Australia — “the
only one in existence in
Europe outside of Eng-
land”, as he proudly an-
nounced in a jounal es-
say shortly thereafter. The
zoological description

of the genus ‘ornitho-
rhynchus' still used today,
dates back to Blumen-
bach's proposal. (Cop-
perplate engraving from
Abbildungen naturhis-
torischer Gegenstdnde,
Vol. 5 (1799). No. 41).

Whenever reasonable and possible in terms of conservation, the
digital edition of ‘Blumenbach — online’ will offer three-dimensional
animations of the collection objects. The 360° views will be produced
from a series of 100 digital images captured in an automatic camera
box and compiled on a computer. Online users can view the object
from every perspective and zoom in and out on details. The mineral
specimen seen in the picture is a sample of siliceous sinter from the
Siberian peninsula of Kamchatka. It was sent to Blumenbach by
Georg Thomas von Asch. Blumenbach refers to the indigenous occur-
rence of this mineral in his Handbuch der Naturgeschichte (in the

1807 edition, p. 553.)
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materials Blumenbach chose to
highlight and which he might
have chosen to leave out.

This demonstrates the concrete
material conditions under which
specific historical scientific in-
sights were gained. Even the mere
online availability of non-annotat-
ed Blumenbach documents and
specimens in and of themselves is
invaluable for research. Yet, there
are more options than just making
digital facsimiles accessible or
merely creating links between
passages of (primary-source) texts,
specimens, translations and re-
views utilising hypertext technolo-
gy. Indeed, within this virtual re-
search environment, it will be
possible to acquire individual link
sets, which present the interrela-
tionships a specific researcher
may need and that are relevant to
a particular hypothesis or research
question. <

University of Géttingen

Prof. Dr. Nicolaas Rupke, born in 1944, studied biolo-
gy and geology at the University of Groningen
(Netherlands) and geology and the history of science
at Princeton (USA) and Oxford (UK). After a series of
| international research posts, he took up a professorship
at the University of Géttingen to teach the history of
science and medicine in 1993. Since 2009 he has held a Lower Saxony
research chair. Dr. Rupke is known for his studies of nineteenth-
century biology, geology, science and religion. At present he is work-
ing on a series of nineteenth- and twentieth-century non-Darwinian
evolutionary biologists, starting with the Géttingen professor of
medicine Johann Friedrich Blumenbach. He is a fellow of Germany's
National Academy of Sciences Leopoldina and of the Gottingen
Academy of Sciences and Humanities.

y Wolfgang Boker, born in 1962, studied history and
German philology at the University of Géttingen with
an emphasis on medieval diplomatics and Baroque lit-
erature. from 1988 to 1992 he worked on the charters
of Kaiser Heinrichs V. for the Monumenta Germaniae
Historica in Munich. He has been employed in the In-
stitute for the History of Science at Géttingen University since 1993,
and since 2010 has worked on the Union of German Academies of
Sciences and Humanities ‘Blumenbach — online’ project.
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The liverwort Plagiochila
fuscolutea in the Andes
of Bolivia. The Gottingen
Herbarium houses 115
vouchers of this species
from various parts of
fropical America.

Proprietary Research

The University’s Herbarium is af-
filiated with the Department of
Systematic Botany at the Albrecht
von Haller Institute of Plant Scien-
ces. In recent years, the Depart-
ment of Systematic Botany’s re-
search has focused on biogeogra-
phy and the taxonomy of spore
plants, especially ferns and liver-
worts. As well as leading to a bet-
ter understanding of the evolution
of characteristics, the newly gen-
erated molecular phylogenetic
trees have caused extensive mod-
ifications to be made to the classi-
fication of the groups here.
Through molecular datasets, only
those morphological features are
determined that are truly suitable
for identifying taxonomic relation-
ships.

DNA Taxonomy / Integrative Tax-
onomy

Many plant species are insuffi-
ciently known, especially in the
tropics. To achieve a better under-
standing of these plants, descrip-
tions and identification keys need
to be provided and valid names
found for each. Traditionally, mor-
phological studies of herbarium
specimens and living material are
used for such processing work.

94 University of Géttingen

This type of research requires
years of devotion to the studied
group and progress is often very
slow. Given the dramatic extinc-
tion of species and the small num-
ber of plant taxonomists, it is de-
sirable to have new approaches
that allow faster access to previ-
ously unprocessed plant groups.

An extensive DNA phylogenet-
ic tree can be generated within a
few months and illustrates the
phylogenetic relationships that
would not be identified at all or
not until after years of study if
morphological methods were ap-
plied exclusively. Accordingly,
Gottingen has switched to identi-
fying plant species using a combi-
nation of molecular and morpho-
logical datasets. Such ‘integrative
taxonomy’ delivers faster answers
than the traditional morphological
work, whilst also leading to more
dependable results.

Morphologically Cryptic Species
The currently widespread mor-
phological-typological species
concept is based on the assump-
tion that speciation processes lead
to morphological differentiation.
If this supposition proves valid,
plant individuals could be allocat-
ed to a species by virtue of their

appearance. A series of molecular
studies is questioning this assump-
tion. In fact, numerous genetically
independent entities (called ‘bio-
logical species’) exist that exhibit
no parallel morphological separa-
tion. These findings have led to the
adoption of the ‘cryptic species’
concept. How high the proportion
of cryptic species is in global di-
versity is currently unclear. Never-
theless, a number of pioneering
studies suggest the likelihood that
morphology-based appraisals of
the diversity do not completely
capture the true circumstances. In
fact, it can be assumed that there
are many previously undocu-
mented biological entities in exis-
tence which potentially have an
inherent indicator function; by
documenting them, it is hoped
that a better characterisation of
ecosystems will be possible. With-
in the spore plants, accumulating
evidence is pointing to numerous
previously undetected or misinter-
preted ‘cryptic species’ that at best
show minute differences to other
species. Even botanically well-
characterised Europe appears to
harbour undetected plant species.
For instance, Frullania tamarisci, a
liverwort  widely distributed
throughout Europe, contains at
least three independent species.
Work on the liverwort genera
Metzgeria, Porella and Ptilidium is
delivering further evidence for
previously undetected species.
These findings illustrate the need
to subject the numerous herbari-
um specimens of morphologically
defined species from the entire
dispersal area to molecular study
in order to identify their actual di-
versity. For this, the extensive in-
ventories of the Gottingen Herbar-
ium will certainly be useful.

Biogeography

Biogeography is the study of the
distribution of living creatures on
earth and its causalities. For a long
time, biogeographical reconstruc-
tions were made based on fossils
and the dispersal of living species,



whereas current dispersal regions
and those of fossils are brought
into connection with geological
processes and climatic changes.
Such reconstructions are difficult,
especially for species groups for
which no or only a few fossils are
known. Today, it is possible to
draw certain conclusions from
variations in the DNA sequences
of living species that indicate the
chronological time-line of the
evolutionary processes that have
led to our current diversity.

As demonstrated by their fossil
specimens, ferns and bryophytes

represent very old plant lineages,
the existence of which dates as far
back as the Paleozoic. However,
the few fossils available do not al-
low any detailed reconstruction of
their evolution, making the
knowledge on this subject very
patchy. Once morphological data
was linked with molecular data, it
could be shown that the living di-
versity of mosses and ferns is
rather young and developed from
the survivors of previous extinc-
tion events. Many of the ferns liv-
ing today, especially ‘epiphytes’
which are widely spread through-

The University Herbarium

The Herbarium of Géttingen Uni-
versity is one of the most impor-
tant institutions of its kind in Ger-
many. It houses around 800,000
labelled plant specimens from all
parts of the world. Amongst these
are more than 12,000 types that
served in original descriptions of
species. The specimens are used
for both morphological studies
(revisions, florae, dispersal maps)
and molecular studies (phyloge-
netic tree reconstruction, analyti-
cal chemistry).

The oldest collections date
from the 18th century, including
plants from the southern hemi-
sphere gathered by Georg Forster
during the second voyage of James
Cook as well as German and
Swiss specimens collected by the
universal scholar Albrecht von
Haller. The centrepiece of the Got-
tingen collections is the herbari-
um of the plant taxonomist and
geobotanist August Grisebach,
which not only features his own
collections from Europe, but also
contains comprehensive speci-
men series from South America
and the West Indies along with
plants from Asia and North Africa.

Other meaningful historical col-
lections were compiled by Fried-
rich Bartling, Georg Friedrich Wil-
helm Meyer, Hermann Graf zu
Solms-Laubach (Europe), Johann
Maria Hildebrandt (Madagascar),
Albert Peter (Europe and Africa),
Cyrus Pringle (Mexico) and Georg
August Zenker (Cameroon). In re-
cent decades, comprehensive col-
lections from Europe, Asia and
South America have been added,
including vascular plants and
60,000 bryophytes. The herbari-
um is well integrated in the inter-
national botanical research net-
work, receiving several hundred
inquiries for specimens every year.
Thanks to the generous third-
party funding raised in past years,
it has been possible to present im-
portant partial collections on the
Internet. To date, the ‘type herbar-
ium’, Georg Forster’s South Sea
collection and parts of the cryp-
togam herbaria have been digi-
tised. A catalogue provides infor-
mation and data on the historical
collections and biographical data
on the botanists represented at the

Gottingen Herbarium.
Jochen Heinrichs

DIGITISING HERITAGE

out the tropics, first developed in
geologically young periods as our
modern, angiosperm-dominated
forests began to grow. This sug-
gests that new ecological niches
in the dense, highly structured
forests triggered an enhanced di-
versification of these ferns.
Tropical regions of the earth
are regarded as climatically stable
over long periods of time, which
means that old species can survive
here while new species develop
simultaneously. This pattern ex-
plains the comparatively high di-
versity in many tropical regions

Type specimen of the
flowering plant joomoea
calophylla collected in
Cuba in the 1860s.
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Herbarium specimen

of the liverwort displasio-
lejeuneq pellucida,
growing on the leaf of

a fern. Liverwort plant
material was used for
DNA extraction.

Photos: Jochen Heinrichs

compared to the usually species-
poor temperate areas. Due to the
more extreme climatic fluctua-
tions, a greater number of younger
elements are found here because
many old species have died out,
for example as a result of the ice
ages. In former glacial regions, a
genetic impoverishment is often
seen, even within species, pre-
sumably because only a few indi-

viduals survived in the ice ages.
The current populations stemming
from these individuals are still ge-
netically less variable compared
to many tropical populations.
Molecular studies conducted on
many plants samples have eluci-
dated the patterns described and
allowed the
‘refuge spaces’ where the species
survived extreme climatic situa-

reconstruction of

tions to later advance farther into
the landscape.

96 University of Gottingen

Reconstructing the chronology
of diversification processes pro-
duces new facts about the popula-
tion biology of plants. In the sec-
ond half of the 20th century, the
common assumption prevailed
that plants have stable areas and
‘migrate” with the slow drift of the
continents. As part of this process,
the subpopulations of a species
living on the continents drifting

apart continued to develop so far
apart that ultimately new species
evolved. This is called ‘geograph-
ic vicariance’. Molecular phylo-
genetic trees can be used to re-
construct plant migration routes
by mapping the dispersal regions
of the species alive today to draw
conclusions about the regions
their ancestors originated from.
Such studies generally run counter
to the ‘classical” vicariance sce-
narios, suggesting that many inter-

continental areas populated by
plants are the result of dispersal
processes. A biogeographical re-
construction of Platycerium, the
well-known stag horn fern, showed
that one species currently living in
South America had African ances-
tors and presumably migrated to
South America by the long-dis-
tance airborne flight of its spores.
Similar long-distance dispersal
events have been reconstructed
for the liverworts Bryopteris, Her-
bertus and Plagiochila, proving
that the development of distribu-
tion ranges is attributable to more
multifaceted processes than had
been presumed in the era of ‘vic-
ariance biogeography’.

Thus, by documenting molecu-
lar variation, inferences can be
made about the changes in diver-
sity taking place over time and
space. Appraisals of the chronolo-
gy of evolutionary processes can
be used to link geological events
to climatic fluctuations and there-
by identify parallels between the
main lineages of plants. The ana-
lytical methods employed for such
purposes are constantly being per-
fected. In the not too distant fu-
ture, we can anticipate increas-
ingly more reliable reconstruc-
tions that will decisively further
our understanding of evolution.
The ‘rootstock’ of this work is the
genomic DNA obtainable from
herbarium specimens.

Future Trends: Barcoding

For several years now, intensive
efforts have been made to identify
all organisms living in the bios-
phere by ‘DNA barcoding’. Sets of
molecular markers are expected
to produce a taxonomy of species
based on their DNA sequencing.
That way, it will be possible to
identify living organisms and allo-
cate material that is atypical or
only preserved in fragments with-
out the help of the few taxono-
mists around. In general, barcode
reference samples have to be
compared with type specimens
and then permanently preserved




so that any potential taxonomic
errors can be rectified later. The
Gottingen Herbarium is involved
in the currently ongoing ‘German
Barcode of Life’ (GBOL) project
and will be providing reference
specimens.

Looking Forward

Research work relies on the tools
of its time and methodologies are
constantly evolving. Molecular
and morphological approaches
are not contradictory; rather they
create a synergistic whole. The
herbaria of a few decades ago
were viewed as a document-
bound branch of traditional re-
search. Thanks to the explosion in
working methods, they have been
catapulted into the focus of re-
search groups needing to tap
herbarial data. As reference col-
lections, herbaria themselves are
also simultaneously producing
new research results. In the near
future, this status is most unlikely
to change. The Géttingen Herbar-
ium'’s to-do list contains further

DIGITISING HERITAGE

Dr. rer. nat. Jochen Heinrichs, born in 1969, studied
botany, zoology and geology at the University of Diis-
| seldorfand in Géttingen, where he completed his doc-
torate in 2002 and Habilitation in 2007. He has been
the curator of the Géttingen University Herbarium
since 2001, and in 2005 and 2009-2011 acted as

deputy chair of the Department of Systematic Botany. Since 2009 he
has been a principal investigator of the Courant Research Centre for
Geobiology at Géttingen University, which investigates the evolution
of land-based plants and the development of the terrestrial ecosys-
tem. He is also currently coordinator of the Bachelor degree pro-
gramme ‘Organismic Biology and Botany; interim chairman of the
Systematics Section of the German Botanical Society as well as edi-
tor or co-editor of several journals on the subjects of bryology and

plant systematics.

improvements to the infrastruc-
ture and inventory documentation
as well as the incorporation of
new collections, including nu-
merous reference specimens from
Gottingen’s Departments of Plant
Ecology and Vegetation Science.
Currently, the herbarial invento-
ries are mostly stored in historical

wooden cupboards or provision-

ally on former bookshelves. The
problem of space makes it difficult
to allocate new entries to their
proper places. Moving the collec-
tion to a new building would solve
many curatorial problems and
make the Gottingen Herbarium
optimally positioned to enter the
new millennium. <

Publications by the Department
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Israel, Jerusalem,

Yad Vashem Holocaust
History Museum. View
info the photo cupola in
the 'Hall of Names'.
Photo: Ullstein Bild

In 1943, amidst the desperate re-
sistance of the Warsaw Ghetto
against its German occupiers, the
Jewish fighters buried more than
28,000 papers, photographs,
posters, sketches and hand-writ-
ten records in tin cans and milk
jugs. Although hardly any of these
fighters survived the resistance,
the transcripts they buried were
unearthed in cellars from under
the rubble during the period be-
tween 1946 and 1950. Today,

1 0Q | University of Géttingen

these documents stand as testimo-
ny to the fight for personal dignity
and are considered a UNESCO
world cultural heritage.

The Underground Archive of
the Warsaw Ghetto is located
there, at the Jewish Historical In-
stitute. This is where the docu-
ments are collected, archived and
restored, if necessary, and where
they are also made accessible for
research purposes or public exhi-
bitions. For decades, all of this

work has been the key mission of
memory institutions like the Jew-
ish Historical Institute in Warsaw.
Similar to many other institutes,
museums and collections, an or-
ganisation like the Warsaw Insti-
tute upholds a social mandate to
make their collection available to
every interested party, but even
more so to those who want to pre-
serve the memories of the resis-
tance. Preserving such memories
not only means preserving docu-
ments, but also requires a linking
of the collection to other testimo-
nials of the era. Oftentimes, it is
not until the documents are linked
that fates can be given names, that
pictures can be explained with
captions and that each report can
be assigned to its proper place. For
them to remain a living part of our
cultural memory, collections de-
pend on such linkages.

Nothing in the recent past has
brought these collections back to
life more than digitisation. This
may seem odd, because for many
of us computers and the new me-
dia symbolise a fast-paced, short-
lived exchange of information. No
collection wants to have only the
15 minutes of fame that the Ame-
rican pop artist Andy Warhol pre-
dicted back in 1968 that future art
would have. Indeed, collections
need time to come to life and
evolve. At first glimpse, the digital
world would appear far removed
from these goals. But then again,
to believe that would be suc-
cumbing to a common cultural
stereotype. Chaim Gertner, the Di-
rector of the Yad Vashem Docu-
mentation Centre, impressively
demonstrated the reason for this
misconception at the recent inau-
guration of the newest digital hu-
manities project in Gottingen. He
makes a twofold argument. Digiti-
sation gives collections a voice by
making them accessible to a glob-
al audience on a hitherto un-
known scale. In fact, this concept
becomes rather obvious if you
think about collections like those
in the Warsaw Underground



Archive or at Yad Vashem. Thanks
to the internet, the testimonial
documents can now reach readers
around the world and even in
countries where denial of the
Holocaust continues to be propa-
gated to this day. For such com-
memorative institutions, the mere
dissemination of data in and of it-
self is more than just a way to
maximise synergies. The digital
public is an entirely different one
and its size alone fundamentally
changes the nature of the issue.
Survivors can sign on and share

The Herzog August Bibliothek in Wolfenbuttel

One of the University of Gottin-
gen’s most esteemed institutional
partners, the Herzog August Bib-
liothek in Wolfenbiittel, is currently
working in concert with the Uni-
versity to develop the Géttingen
Centre for Digital Humanities (see
accompanying article). Through
this initiative, the invaluable col-
lections of both institutions are be-
ing made digitally accessible to
scholars around the world.

As one of the oldest libraries in
the world to have survived to the
present without sustaining any
losses to its collections, the Her-
zog August Bibliothek is a place of
research and study for European
cultural history of the medie-
val and early modern period. The
library’s historical holdings pro-
vide an archive of western culture
that is unique in its breadth and
depth; with incunabula, prints and
special collections as well as
graphic prints and maps, the ex-
ploration of Europe’s collective
body of knowledge is virtually un-
limited in its possibilities.

After its founding by Duke
Herzog Julius zu Braunschweig-
Lineburg in the year 1572, under
its namesake Duke August the li-

their knowledge with others; indi-
viduals who never even heard of
the devastation can find out about
what actually happened back
then. Thanks to their digital distri-
bution, the collections can draw
on a new community and thereby
gain the advantage of keeping the
subject of the Holocaust alive in
the various ongoing social dis-
courses. The structural shift in the
audience set loose by digital me-
dia has particularly affected muse-
ums, libraries, archives and their
collections.

brary went on to become one of
the largest libraries of its era, and
by 1666 it housed 135,000 print-
ed works and manuscripts. Some
even called it ‘the eighth wonder
of the world’. Alongside Northern
Germany’s unique collection of
manuscripts to which Henry the
Lion's Gospel and one of the most
splendid illuminated manuscripts
of the Mirror of the Saxons belong,
the library owns numerous, highly
comprehensive special collec-
tions and deposits, including im-
portant testimonials to book art
from the incunabula era right up
to the 20th century. It has been un-
der the direct authority of the Min-
istry for Science and Culture of
Lower Saxony since 1989.

As a crucible for the humani-
ties, the Herzog August Bibliothek
is a place where collecting and re-
search go hand in hand. The syn-
ergies fostered by experimental
approaches have produced new
insights and modifications to re-
search paradigms; in particular, the
library is actively involved in the
development of digital standards.
Today the library enjoys an excel-
lent national and international
reputation as a collection in itself

DIGITISING HERITAGE

The closely interrelated second
argument posed by Chaim Gert-
ner was that digitisation expands
collections in terms of both quan-
tity and depth in a way that con-
methods could not
dream of accomplishing. This is
particularly due to the fact that
computers enable vast amounts of
collection data to be processed,
but also create much more depth.
Names entered in civil registries
can be compared, deportation
lists can be linked to the victim’s
numbers. Families who were torn

and as an innovative research cen-
tre, offering guests and users an
extensive and diverse programme
of scholarship and culture.

HAB/red.

Photo: Herzog August
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COLLECTIONS — WISDOM, INSIGHT,

The joint project TextGrid
aims to support access
to and exchange of
data in the arts and hu-
manities by means of
modern information
technology.

apart and scattered across great
geographical distances can re-
identify their family ties. This is
what digitisation of the collections
makes possible. Today, we know
the names of around four million
of the people who were extermi-
nated during the heinous murder-
ing of European Jews. This is be-
cause digital methods are being
employed at Yad Vashem and
many other places with similar
collections. So certainly, exactly
the opposite is true with respect to
what the culturally critical stereo-
type of the digital world would
suggest: digitisation delivers an el-
ementary service to the cultural
mission of such collections and
does so on a scale so broad that
nobody would have dared to
imagine several years ago.

In his contribution to the 2007
yearbook published by the Géttin-
gen Academy of Sciences and Hu-
manities, the British computer sci-
entist Luciano Floridi described
the “reontologisation” of the
world caused by its digitisation.
By this, he was referring to the re-
engineered state of reality arising

University of Géttingen

102

INNOVATION

from the incorporation of digital
information into previously famil-
iar objects, data and collections.
For over a decade now, this digital
expansion of the world, its
unimagined possibilities and its
frequently  dramatic
quences have been a paramount
topic at Gottingen University, es-
pecially at the Goéttingen State and
University Library and its institu-
tional partners. Disciplines like ar-
chaeology digitally capture the
data on their digs and digitise their
findings. In musicology, digital
methods are used to compare
handwritings in order to identify
historical authorships. Social sci-
entists are studying the impact of
social networks; political scien-
tists are discussing the political in-
frastructures required by a digital
society. In the field of jurispru-
dence, the problems of copyrights
and media law have been topics
of debate for a long time. At the
University Library, the digitisation
of the huge inventory of books and
the indexing of historical collec-
tions such as those involved in the
initiative to catalogue German

conse-

printed works from the 18th cen-
tury has been an integral part of its
long-term strategy of providing ac-
cess to cultural heritage material
and specialised literature perti-
nent to research. That too has
changed research and public ac-
cess, now that a fast-growing
number of what were virtually in-
accessible volumes can be
analysed for research purposes.
But also the relationships between
source texts and research litera-
ture can be digitally linked: vast
volumes of research can be sys-
tematically searched by comput-
ers to find relevant publications,
while researchers can compare
their own findings against the
search results. The political di-
mensions this takes on are im-
measurable. Whereas more and
more of the world’s knowledge is
being monopolised by fewer and
fewer organisations (such as
Google, for example), it is impor-
tant that as many libraries as pos-
sible can make as much of this
replicated knowledge publicly ac-
cessible. The growing legal com-
plications relating to copyrights
and the juxtaposed economic in-
terests have become equally
prominent research themes in
Gottingen. Certainly, the digitisa-
tion of collections is much more
than just the scanning of books.
More than ever before, data, col-
lections, research methods and
their legal and political frame-
works are interwoven into the
conditions of a digital society. And
that changes the importance of
collections per se.

Gone are the days when one
was only concerned with collec-
tion pieces, inventories of books
or printed collections. The ‘Blu-
menbach-Online’ project running
at the University and the Gottin-
gen Academy of Sciences and Hu-
manities not only digitally edits
printed publications by the Got-
tingen scholar and proto-Darwin-
ist Johann Friedrich Blumenbach.
In addition to these publications,
it also digitises the anthropologi-



cal, botanical and geological ob-
jects Blumenbach used to exam-
ine and analyse. A digital edition
linking the texts with a variety of
collection objects, i.e. Blumen-
bach’s scholarly publications with
the objects of his research, is one
further step in the digitisation of
collections that will change this
research and other research asso-

ciated with the fields of the histo-
ry of science, geology, and even
botany and anthropology (see also
the article by Nicolaas Rupke and
Wolfgang Boker, this volume). The
same applies analogously to the
likes of archaeology. Archaeology
digs are not just expensive, but
can only be carried out once,
whereas only a mere fraction of

DIGITISING HERITAGE

findings have been recorded and
published to date. Now, using dig-
ital technologies such as terrain-
mapping laser scanners, digs can
be surveyed precisely and docu-
mented for later analysis. Gigantic
amounts of findings, albeit on
thousands of fragments, can still
be recorded and published. But,
above all, the digitised findings

The Goéttingen Centre for Digital Humanities

Nowadays, digital texts, digital li-
braries and new media are inextri-
cable parts of research in many
humanities and social science dis-
ciplines. Through them, it is not
only the objects to be studied by
the humanities and social sci-
ences that are altered, but also the
hypotheses they pose and the
methodologies they apply to the
study of said objects. Neverthe-
less, scholars in the humanities
and social sciences are often not
sufficiently familiar with comput-
er-based methods and proce-
dures. Conversely, digital infra-
structures are not sufficiently
equipped to meet the needs of the
disciplines in the humanities and
social sciences. A systematic inte-
gration of computer-based metho-
dologies in teaching is repeatedly
lacking. To counteract these de-
ficits, the Gottingen Centre for
Digital Humanities was founded
in2011.

The Géttingen Centre for Digi-
tal Humanities (GCDH) is a place
where interests in digital research
amalgamate. The disciplines rep-
resented range from Egyptology to
business information systems,
from musicology through media
law to linguistics and literature —
all seeking to traverse innovative
pathways across the humanities
and social sciences. The mission
of the GCDH is to initiate and sup-
port eResearch projects in the hu-
manities and social sciences and

thereby expand the University’s
teaching programme and promote
the transfer of knowledge to digi-
tal infrastructures. Highly spe-
cialised projects such as the cre-
ation of a digital corpus of the
Coptic language or setting up vir-
tual research environments and
establishing grid technologies are
just some of its tasks. Scholars and
scientists can come to the GCDH
with questions concerning digital
methods for their new projects and
receive help with their research.
The next few years will see rele-
vant teaching initiatives put in
place in cooperation with the
Centre for Computational Sci-
ences, starting with a Bachelor de-
gree programme. Working togeth-
er with the State and University Li-
brary and the GWDG, the GCDH
will help us to develop digital in-
frastructures for basic services
with a range of special tools.

For the coming year 2012, the
GCDH is planning its first projects
and inaugural events. By partner-
ing with projects like ‘Digital Re-
search Infrastructure in the Arts
and Humanities (DARIAH)’, the
GCDH is shaping the future for a
prosperous digital research land-
scape in Germany and Europe.
This includes developing solu-
tions that provide scholars, acade-
mics and scientists with bodies of
research and research tools that
are not dependent on location,
but situated in a virtual research

environment, or solutions that en-
able the design of degree pro-
grammes to prepare students for
research in the digitised world of
the 21st century. In addition to an
international summer school and
an international Digital Humani-
ties Conference held in the au-
tumn, a lecture series with inter-
national participants is planned
that will present all the possibili-
ties that are opened up when the
humanities and social sciences go
digital.

The GCDH is funded by the
State and University Library, as
well as by five faculties at Gottin-
gen University — the Faculties of
Law, Philosophy (lead faculty), So-
cial Sciences, Theology and Eco-
nomic Sciences — and works to-
gether with the Géttingen Acade-
my of Sciences and Humanities,
the Max Planck Society and the
Max Planck Digital Library as well
as the Herzog August Bibliothek in
Wolfenbiittel. The Centre is man-
aged by a board of directors on
which the managing director Pro-
fessor Gerhard Lauer sits along
with Professor Claudia Keser, Dr.
Joost Kremers, Professor Otto
Rienhoff, Professor Volker Wittke
and Professor Norbert Lossau. The
academic coordination is run by
Dr. Juan Garcés. Since September
2011, the GCDH is located in the
Heyne-Haus in Papendiek 16.

Juan Garcés
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COLLECTIONS — WISDOM, INSIGHT, INNOVATION

The Gottingen State and
University Library (SUB) —
the modem building.
Photo: Marc Oliver
Schuliz

can be stored in repositories for
comparison with other digs. This
generates research data of such
complexity that novel and sustain-
able research opportunities are
opened up, for instance when the
development of cultural tech-
niques like the manufacture of
certain types of vases or metals
can be traced over longer eras and
across larger cultural regions.
Here, too, Gottingen University is
involved and committed to play-
ing a leading role in evolving dig-
itally supported methods.

In general, the focus of digital
modernisation is indeed shifting
away from inventories, towards
methods and infrastructures. Sta-
tistical methods like those that
capture the literary history of the
novel or establish the authorship
of handwritten music are becom-

construction of a liberal arts-fo-
cused infrastructure in Germany
and Europe.

It all started with the digitisa-
tion of library books. Next, a digi-
tisation centre was erected, fol-
lowed by the foundation of the
University Library’s own research
and development department. By
setting up the Géttingen Centre for
Digital Humanities (see accompa-
nying article), Gottingen Universi-
ty, together with the Gottingen
Academy of Sciences and Hu-
manities, the Max Planck Digital
Library and the Herzog August
Bibliothek in Wolfenbiittel, has
taken another important step for-
ward in making the collections
digitally accessible on a global
network. Collections are thus far
from static; on the contrary, digiti-
sation enlivens them, thereby in

current research resources like
those generated in other fields
such as particle physics in the
LHC at CERN, Switzerland, by as-
tronomy at the Very Large Tele-
scope array (VLT) in Paranal, Chile
or by polar and deep-sea explo-
ration on the research ship Aurora
Borealis, to name a few. In many
countries, a research trend can be
observed that takes the historical
concept behind a collection and
transfers it to research data by
aiming to permanently preserve
selected information for current or
future utilisation within other re-
search contexts. The museum and
library halls that used to house the
collections of past centuries are
now enriched by ‘repositories’ or
digital archives for research data.
The data have to be annotated and
the substance of the contents ex-

ing increasingly important in hu-
manities-related disciplines. Very
large collections of millions of
words and hundreds of thousands
of pages can be amalgamated in
virtual research landscapes into
research corpora and structured in
a way that enables the study of his-
torical linguistic development.
Here as well Gottingen is leading
the field. With TextGrid, Gottin-
gen is running a singularly unique
text-based grid that creates a digi-
tal research environment for textu-
al science in the humanities.
Within a similar project named
DARIAH (Digital Research Infra-
structure for the Arts and Human-
ities), Gottingen is managing the
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turn altering the academic and
scientific disciplines that work
with these kinds of collections.

It would not be an exaggera-
tion to say that, in the coming
years, collections — especially
those in digital form — will stimu-
late research in the humanities
and social sciences in a vastly
broader scope than previously.
That is when collections, as at the
time of their inception, move be-
yond being cultural heritages or
donations to museums, but be-
come a source of data and infor-
mation for cutting-edge research.
From the perspective of computer
science, this is where collections
become indistinguishable from

plored and interpreted. At the
same time, care must be taken to
ensure that the information from
this fast-paced digital age is made
permanently accessible in order
to keep research results repro-
ducible, whilst stimulating re-
searchers to pursue additional hy-
potheses and questions.

As recently as last year, Neelie
Kroes, Vice President of the Euro-
pean Commission and Commis-
sioner for the ‘Digital Agenda’, in-
troduced Europe’s future vision of
a modern research infrastructure
under the motto “unlocking the
full value of data”. Unquestion-
ably, the term “full value” should
also be interpreted in financial



terms: not rarely do the costs for
generating research data run into
the millions, even billions — a fact
that truly underscores the need for
multipurpose utilization.

The University’s new Institu-
tional Strategy within the frame-
work of the Excellence Initiative
maximises the full value of not
only the University’s diverse col-
lections. Within a new eResearch
framework, digital collections are
being merged with research data,
specimens and other digital ob-
jects to build a digital research in-
frastructure that can be accessed
using modern information and
communication  technologies
across the whole campus, and na-
tionally and internationally as
well. The tradition of the collec-
tions — now driven by the innova-
tive power of the digital age — has
proven the exceptional attractive-
ness of Gottingen as a research lo-
cation yet again. <

DIGITISING HERITAGE

Prof. Dr. Gerhard Lauer, born in 1962, studied philos-
ophy, musicology, and Jewish and German studies at
the Universities of Saarland, Tibingen and Munich.
He completed his doctorate in Munich in 1992 on the
topic of the scientific history of exile, and his habilita-

= tion in 2000 on Jewish literature in the early modern
age. Since 2002 he has taught German philology at the University of
Gottingen, where his main research interests are the history of litera-
ture, the cognitive prerequisites for literature and digital humanities.
He is a member of the Géttingen Academy of Sciences and Human-
ities, co-editor of the Journal of Literary Theory and founding mem-
ber of the Courant Research Centre’s ‘Text Structures’

Prof. Dr. Norbert Lossau, born in 1962, studied Finno-
Ugric philology and Scandinavian studies at the Uni-
versities of Bonn and Géttingen, where he received his
PhD in 1991. After working as a founding director of
both the Géttingen Centre for Retrospective Digitali-
sation at the State and University Library (SUB) and of
the Dlgltal Library at the Universtiy of Oxford (UK), he spent four
years as managing director of the library at the University of Bielefeld
before returning to the SUB in 2006. In 2011 he was named an hon-
orary professor of the Humboldt University in Berlin. His main re-
search interests include new paradigms for publishing and working
with digital information as well as the construction of national and
international research infrastructures.

The Géttingen State and
University Library (SUB) —
the modem building by

night
Photo: Marc Oliver
Schultz
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List OF COLLECTIONS

Natural Sciences and Mathematics

Old Botanical Garden

Untere Karspiile 2

37073 Gottingen

Phone: +49 (0)551 39-5755

Web: www.uni-goettingen.de/en/108651.html
Email: gklasse@uni-goettingen.de

Open daily 8 a.m. to 6.30 p.m. (outdoor garden), 8

a.m. to 3 p.m. (greenhouses)
Thematic and group tours by arrangement

Experimental Botanical Garden
GrisebachstralSe 1a

37077 Gottingen

Phone: +49 (0)551 39-5713, -5725

Web: www.uni-goettingen.de/en/44267.html
Email: rcallau@uni-goettingen.de

Free access (outside areas)

Open daily 9 a.m. to 3 p.m. (Alpine House), access

to scholars and students by arrangement (experi-
mental greenhouses)

Forest Botanical Garden and Arboretum
Bisgenweg 2

37077 Gottingen

Phone: +49 (0)551 39-3492, -3482

Web: www.uni-goettingen.de/en/9050.html
Email: vmeng@gwdg.de

Free access, guided tours by arrangement

University Herbarium

Untere Karspiile 2

37073 Gottingen

Phone: +49 (0)551 39-22220

Web: www.uni-goettingen.de/de/157034.html
Email: jheinri@uni-goettingen.de

Open: Mon - Fri 8 a.m. to 5 p.m. and by
arrangement

1 06 | University of Géttingen

Pharmacology Reference Collection
Untere Karspiile 2

37073 Gottingen

Phone: +49 (0)551 39-22220

Email: jheinri@uni-goettingen.de
Access to scholars by arrangement

Museum of Geological Sciences,

Collections and Geopark

Goldschmidtstralle 1-5

37077 Gottingen

Phone: +49 (0)551 39-7998

Web: www.geomuseum.uni-goettingen.de
Email: mreich@gwdg.de

Open: Mon - Fri 9 a.m. to 5 p.m. and Sunday 10
a.m. to 1 p.m. as well as the first Sunday of each
month from 10 a.m. to 4 p.m. (Museum)

Free access (Geopark)

Guided tours by arrangement

Gottingen Culture Collection of Algae
Nikolausberger Weg 18

37073 Gottingen

Phone: +49 (0)551 39-5740, -7868
Web: epsag.uni-goettingen.de

Email: epsag@uni-goettingen.de
Open by arrangement

Forest Zoology and Wildlife Biology Collections
Blsgenweg 3

37077 Gottingen

Phone: +49 (0)551 39-3687

Web: www.uni-goettingen.de/en/71672.html and
www.uni-goettingen.de/en/71680.html

Email: bweissb@gwdg.de

Access to scholars and students by arrangement



Zoological Museum

Berliner Strale 28

37073 Gottingen

Phone: +49 (0)551 39-5463, -5524

Web: www.uni-goettingen.de/en/65520.html
Email: gtroest@gwdg.de

Open: Sun 10 a.m. to 1 p.m. and weekdays by
arrangement, entrance €1

Guided tours by arrangement

Museum of Gottingen Chemistry
Tammannstralle 4

37077 Gottingen

Phone: +49 (0)551 39-3326, -3114

Web: www.museum.chemie.uni-goettingen.de
Email: gbeer@gwdg.de

Open by arrangement

Collection of Historical Physics Instruments
Friedrich-Hund Platz 1

37077 Gottingen

Phone: +49 (0)551 39-7604

Web: www.uni-goettingen.de/de/47114.html

Email: mmuenze@uni-goettingen.de

Open: Mondays during term time 4:15 p.m. — 5:15 p.m.
Access for scholars and students by arrangement
Guided tours by arrangement

ListT OF COLLECTIONS

Collection of Historical Objects at the

Institute for Astrophysics

Friedrich-Hund Platz 1

37077 Gottingen

Phone: +49 (0)551 39-4037

Web: www.uni-goettingen.de/en/224019.html
Email: reinsch@astro.physik.uni-goettingen.de
Access for scholars and students by arrangement
Guided tours offered monthly

Collection of Mathematical Models and
Instruments

Bunsenstralle 3-5

37073 Gottingen

Phone: +49 (0)551 39-7752

Web: www.math.uni-
goettingen.de/historisches/modelcollection.html
Email: sjp@uni-math.gwdg.de

Open daily in accordance with the opening hours of
the Mathematical Institute

Guided tours by arrangement

Computing Museum of the Association

of Scientific Data Processing

Am Fallberg 11

37077 Gottingen

Phone: +49 (0) 551 201-1539

Web: www.gwdg.de/index.php?id=750

Email: meyssel@gwdg.de

Open daily in accordance with the opening hours of
the GWDG

Guided tours once a month

Humanities and Theology

Cast Collection of Antique Sculptures

Collection of Original Archaeological Artwork
University Coin Cabinet

Nikolausberger Weg 15, 37073 Géttingen
Phone: +49 (0)551 39-7502

Web: wwwuser.gwdg.de/~archaeo/html/sammlun-
gen.html

Email: dgraepl@gwdg.de

Open: Sun 10 a.m. to 1 p.m. and by arrangement
(Cast Collection)

Open by arrangement (Original Collection)
Access to scholars and students by arrangement
(Coin Cabinet)

Ethnographic Collection

Theaterplatz 15, 37073 Géttingen

Phone: +49 (0)551 39-7894, -7892

Web: www.uni-goettingen.de/en/28899.html
Email: gkruege1 @gwdg.de

Open: Sun 10 a.m. to 1 p.m. and weekdays by
arrangement

Guided tours and events held regularly
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List OF COLLECTIONS

Collection of Historical Anthropology
BirgerstralSe 50

37073 Gottingen

Phone: +49 (0)551 39-3649, -3648

Web: www.uni-goettingen.de/en/21336.html
Email: grosskopf@biologie.uni-goettingen.de
Access to scholars and students by arrangement

University Art Collection

Weender Landstralie 2

37073 Gottingen

Phone: +49 (0)551 39-5093

Web: www.kunstgeschichte.uni-goettingen.de
Email: asors@gwdg.de

Open: Sun 10 a.m. to 1 p.m.

Collection of Musical Instruments

Kurze Geismarstralie 1

37073 Gottingen

Phone: +49 (0)551 39-5075

Web: www.uni-goettingen.de/en/71170.html
Email: K.P.Brenner@phil.uni-goettingen.de

Open: Mondays during term time 4 p.m. to 6 p.m.

and by arrangement
Guided tours by arrangement
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Teaching Collection of the Department

for Pre- and Proto History

Nikolausberger Weg 15

37073 Gottingen

Phone: +49 (0)551 39-5086

Web: www.uni-goettingen.de/en/125665.html
Email: jschnee@gwdg.de

Open by arrangement

Diplomatic Apparatus

Platz der Géttinger Sieben 5

37073 Gottingen

Phone: +49 (0)551 39-4669, -4667

Web: www.uni-goettingen.de/de/sh/62653 .html
Email: hroecke@gwdg.de

Access for scholars and students by arrangement

Historical Collection of Children’s Books
Humboldtallee 32

37073 Gottingen

Phone: +49 (0)551 39-5980

Web: www.uni-goettingen.de/en/198387.html
Email: jhoffma@phil.uni-goettingen.de

Open: Mon —Thu: 12 p.m. to 4 p.m. (during term
time), Tue — Wed: 12 p.m. to 2 p.m. (during break
time) and by arrangement

Guided tours by arrangement




Medicine

Blumenbach Skull Collection

Kreuzbergring 36

37075 Gottingen

Phone: +49 (0)551 39-7000, -7028

Web: www.anatomie.uni-goettingen.de/de/blumen-
bach.html

Email: mschult1 @gwdg.de

Access for scholars and students by arrangement

Human Embryology Collection

(Blechschmidt Collection)

Kreuzbergring 36

37075 Gottingen

Phone:: +49 (0)551 39-7000, -7032

Web: www.anatomie.uni-goettingen.de/en/hu-
manembryologie.html

Email: jmaenne@gwdg.de

Open by arrangement

Forensic Medicine Collection
Robert-Koch-Strafse 42

37075 Gottingen

Email: grellner@med.uni-goettingen.de
Not accessible at present

ListT OF COLLECTIONS

Collection on Obstetrics

Gattingen Collection of Medical Moulages
Humboldtallee 36

37073 Gottingen

Phone: +49 (0)551 39-9007

Web: www.egmed.uni-
goettingen.de/index.php?id=103

Email: kdrost@gwdg.de

Open: Mon - Fri 8 to 12 p.m. and by arrangement

Heinz Kirchhoff’s Cultural History Collection:
Symbols of the Feminine

Robert-Koch-Stralle 40

37075 Gottingen

Phone: +49 (0)551 39-2093

Web: www.kirchhoff-sammlung.de

Email: info@kirchhoff-sammlung.de

Open daily

Guided tours by arrangement
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Dr. Marie Luisa Allemeyer
University of Gottingen

The Graduate School of Humanities
Historische Sternwarte
Geismarlandstralle 11

37083 Gottingen

Phone: +49 (0)551 39 14698
Email: gsgg@gwdg.de

Prof. Dr. Laurent Bartholdi

University of Gottingen

Faculty of Mathematics and Computer Science
Mathematical Institute

Bunsenstralle 3-5

37073 Gottingen

Phone: +49 (0)551 39 7826

E-Mail: laurent@uni-math.gwdg.de

Wolfgang Boker

University of Gottingen

Faculty of Humanities

Institute for the History of Science
Papendiek 16

37073 Gottingen

Phone: +49 (0)551 39 9467
Email: wboeker@gwdg.de

Dr. Dominik Collet

University of Gottingen

Faculty of Humanities

Department of Medieval und Modern History
Platz der Géttinger Sieben 5

37073 Gottingen

Phone: +49 (0)551 39 4675

Email: Dominik.Collet@phil.uni-goettingen.de

Prof. Dr. Dr. h.c. Heinrich Detering
University of Gottingen

Faculty of Humanities

Department of German Philology
Kate-Hamburger-Weg 3

37073 Gottingen

Phone: +49 (0)551 39 12450

Email: detering@phil.uni-goettingen.de

Prof. Dr. Norbert Eschbach

University of Giessen

Institute for Classical Archaeology
Otto-Behaghel-Str. 10

35394 Giellen

Phone: +49 641 99 28052

Email: Norbert.Eschbach@archaeologie.uni-
giessen.de
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Prof. Dr. Thomas Friedl

University of Gottingen

Faculty of Biology

Albrecht-von-Haller Institute for Plant Sciences

Department of Experimental Phycology and Culture

Collection of Algae (SAQ)
Nikolausberger Weg 18

37073 Gottingen

Phone: +49 (0)551 39 7868
Email: tfriedl@uni-goettingen.de

Prof. Dr. Marian Fiissel

University of Gottingen

Faculty of Humanities

Department of Medieval und Modern History
Platz der Géttinger Sieben 5

37073 Gottingen

Phone: +49 (0)0551 39 4652

Email: Marian.Fuessel@phil.uni-goettingen.de

Dr. Juan Garcés

University of Gottingen

Gottingen Centre for Digital Humanities
Papendiek 16

37073 Gottingen

Phone: +49 (0)551 39 10997

Email: jgarces@gcdh.de

Alexander Gehler

University of Gottingen

Faculty of Geoscience and Geography
Geoscience Centre
GoldschmidtstralRe 3

37077 Gottingen

Phone: +49 (0)551 39 7963

Email: agehler@gwdg.de

Dr. Daniel Graepler
University of Gottingen
Faculty of Humanities
Archaeological Institute
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