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Abstract: In practise the overall efficiency of data-basing the inventory of traditional
entomological collections depends on two factors: suitable software and
management measures to ensure the highest possible data quality already in
the input process. Lessons learned from the development of the specimen-
based database BIODAT and preliminary results of the DIG-(Digitization of
key Insect groups at ZFMK) project, which is especially designed to develop a
‘good practise’, recommend: (1) a lockstep programme for data-basing, (2)
data entry of collection units & split record function, (3) visualisation of geo-
referenced locations/sites during data entry, (4) semi-automatic/automatic data
transformation from original format into additional alternative ones, (5)
semiautomatic data transfer of taxa- and geo-referenced information units.
Current activities deal with the introduction of semantic feedback mechanisms
into the practise of data-basing entomological collections.
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1. INTRODUCTION

‘The aim of DIG (Digitization of Key Insect Groups at ZFMK; www.dig-
gbif.de) is to computerize museum collections by digitizing specimens of
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representative insect orders (Orthoptera, Heteroptera, Homoptera s.l.,
Hymenoptera & some Diptera) and entering the associated label data into a
database that can be used on-site and on the World Wide Web. The
specimen based information units will be captured with & stored in
BIODAT (www.biodat.de) — a database developed at the ZFMK and already
connected both to the BIOCASE - (Biological Collection Access Service for
Europe; ww2.biocase.org/abcdSimple/index.html) and to the GBIF- (Global
Biodiversity Information Facility; www.gbif.net/portal/index.jsp) portals.
Since digitization of mass collections — such as insects — at the specimen
level is normally not integrated in the daily work of museum staff worldwide
(Berendsohn et al., 1999) a ‘good practise’ has to be developed a key
element of the DIG project.

2. LOCKSTEP PROGROM FOR DATABASING

Dr. Hausmann from the Munich butterfly & moth collection (ZSM)
estimated that 9 min. is needed for data capture for a single specimen in the
traditional way (pers. comm.). That does not sound like very much but for 1
million specimens 85 man years would be needed (by working 8 h/day and
220 days/year). Additional time required for a validity check of a geo-
referencing process of gathering sites is not considered here. This enormous
expenditure of time might be one reason that most curators concentrate their
efforts to the digitization of type specimens.

In our home institution we introduced a lockstep programme for data-
basing entomological collections (Lampe 2001) (Table 1). A primary data
capture concerning taxonomic information can be followed by a secondary
data capture completing all the information which is normally hidden in the
collections. A practical example should elucidate the procedure. The
situation is as follows: There are some insect collections which are deposited
in old traditional cork-bottomed insect drawers. In order to cope with the
demands of taxonomic changes and new accessions, pinned specimens
eventually need to be transferred into a modern flexible container system,
which consists of different sized boxes or unit trays.

Table 1. Lockstep program for databasing the inventory of traditional entomological
collections at ZFMK

primary data capture of taxonomic information

validity check —systematics-

set up of a collection-based catalogue of taxa

secondary data capture of sampling information

validity check —geography- (incl. geo-referencing gathering sites)

set up of a collection-based catalogue of named areas & completion of lists
final data entry of existing specimens into the database
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Table 2. Digitized information units of ZFMK Insect collections 2004 (Diptera curated by B.

Sinclair, Odonata by B. Misof and remaining groups by K.-H. Lampe)
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Taxa 4524 1808 1811 8520 1213 1905 201 29
Synonyms 275 457 381 2886 - 432 30 2
Genera 727 343 401 1181 219 436 41 4
Species 3517 1164 1168 6641 896 1160 144 9
Geographic
Catalogue
(Level 6)
named areas 1403 4835 4835 | 4835 1 4835 4835 4835
Collection
Catalogue
(Level 7)
specimens 2124 4 8242 5460 - 20288 453 28
localities 461 3 416 42 - 1147 136 9
primary types 194 4 86 51 - 72 6 2
secondary types | 1962 - 408 756 154 437 29
images (types) - 20 1001 603 - 1309 1068 62

It is noteworthy that the lockstep programme of data-basing
entomological collections is clearly separated from scientific determination
analysis of collection material. Non determined material for example does no
longer exist in our data-based collections, because we distinguish different
levels of determination. Even the identification of an insect as an insect is a
precise determination, of course on a high taxonomic level. One advantage
of this point of view is an easier handling of the problem of taxonomic
impediment. The higher systematic classification helps us to record and
identify where our lack of knowledge is (Lampe & Riede 2002).
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example original label information consisting of ‘VII 1913’ to a time span
ranging from July 1-31, 1913. In a similar manner geographical coordinates
captured in degree, minutes and seconds can be transformed into decimal
degrees and vice versa. Thereby the min/max values can be saved as line or
alternatively as a bounded box. Quite similar the altitudinal information is
captured in the original format (feet/meter/inch/fathom) with min/max
values and additionally converted into alternative units. (5) The next point
(still under construction at ZFMK) is a semiautomatic data transfer of taxa-
and geo-referenced information units from remote or distinct authority files
such as the ‘Integrated Taxonomic Information System’ (ITIS;
www.itis.usda.gov) or the ‘Getty Thesaurus of Geographic Names’ (TGN;
www.getty.edu/research/conducting_research/vocabularies/tgn) or  the
‘Alexandria Digital Library Gazetteer Server’ (ADL;
middleware.alexandria.ucsb.edu/client/gaz/adl/index.jsp).

4. PERSPECTIVES

The adaptation of the digitization workflow and the development of
digitization tools presented here support a good practise of data-basing
entomological collections. They are in some way °‘state of the art’ but still far
from best practise. New incoming material for example should first be
digitized as images of both the respective specimens and their original labels
thus providing a basis for further detailed digitization and allowing an instant
check of the original information at any time.

Today we have the technology to realize the vision of a vertical
information transfer within biological science. In other words an information
transfer between the molecular-, the organism- and the ecosystem level and
vice versa. A lot of working groups and international activities such as the
‘Taxonomic Databases Working Group’ (TDWG; www.tdwg.org),
BIOCASE (www.biocase.org) and GBIF (www.gbif.org) deal with this topic
by developing protocols, schemas and other helpful tools. For a scientist
today it is not sufficient to be an expert who can best talk to his nearest
neighbour. There is a need to share knowledge and expertise, to make it
understandable. As a result the scientific and public demand becomes more
and more focussed on multidisciplinarity instead of interdisciplinarity.
Another challenge will therefore be a horizontal information transfer
between biological and other domains such as libraries, archives, etc. Buzz
words like ‘semantic web’ underline the need of linking bioinformatics (in
its widest sense), geo-informatics and finally the wide area of cultural
informatics.

Facing the need of a forthcoming semantic web our current activities are
concentrated on mapping our domain specific knowledge in terms of the
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feedback during the digitizing process: D.Rohwedder, B.Rach, B.Sinclair,
K.Gebhardt, S.Ingrisch, B.Stamm, B.Boller (all ZFMK, Bonn) and to
M.Schiott (ZMB, Berlin) for technical support. B.Sinclair was so kind to
check the English text. We thank him and K.Riede (ZFMK, Bonn) for
helpful comments thus improving the manuscript. Financial support was
provided by the German GBIF program (subnode evertebrata 1) of the
German Federal Ministry of Education and Research (BMBF), project ID:
01LI 0204, run duration: Oct. 2002 — Dec. 2005.
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