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ABSTRACT

The demand for expertise on identifying bird remains is growing but requires experts knowledge. As the
number of experts is limited, a user friendly computer information and identification system for bird remains
is being developed based on ETl's Linnaeus | software. The system consists of 2 multimedia database
which stores detailed textual and pictarial information on feather structures and specific DNA sequences of
birds. A computer guided identification system assists the user to recognise and use the identification
characters and to identify the taxa. In addition general information about bird species: descriptions. colour
pictures on the bird and its eggs. distribution maps, specific calis and sonograms is being stored. The first
version of the bird remains identification system will concern 75 European spacies and will be released on
CD-ROM. An international network of ornithologists, working tagether to create a database of all bird
species is proposed.
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Abstract. The demand for expertise on identifying bird remains is growing but requires experts knowledge. As
the number of experts is limited, a nser friendly computer information aond identification system for bird re-
mains is being developed based on ETI's Linnaeus IT software. The system consists of a multimedia database
which stores detaited textual and pictorial information on feather structures and specific DNA sequences of
birds. A computer guided identification s¥stem assists the user to recognize and use the identification characters
and te identify the taxa. In addition general information about bird species: descriptions, color pictures on the
hird and its eggs, distribution maps, specific calls and sonograms is being stored. The first version of the bird
remains identification system will concern 73 European species and will be released on CD-ROM. An interna-
tional network of ornithologists, working together to create a database of all bird species is proposed.

Introduction

The identification of bird remains is of great impor-
tance to aviation. Birds collide frequently (tab.1} and
those that end up in the engines or against screens of
airplanes cause a damage of millions of dollars world-
wide. In addition, birds colliding with planes form a
hazard for both passengers and those living on the
ground. Also in other fields like archeolozy, crimi-
noiogy or studies on food consumption of camivores.
and for example in enforcement of nature protection
laws, 1dentification of bird remains 1s an important
tool.

1 all these cases remains of birds. sometimes very
tiny, have to be identified. Such remains may consist
of pieces of feather, skin and blood and it requires
special expertise to identify these. Once the species
15 known, information on migration routes. cruising
height, flocking, foedweb relation etc. can be
accessed in literamre.

The number of specialists on identifying bird remains
1s limited and are scattered over the world. With in-
creasing airplane densities, and a growing concem
for nature conservation, the demand for this type of
knowledge is growing. There is a clear need to con-
centrate what is presently known on bird remains
identification characters and make it worldwide avail-
able In an easy accessible and applicable way. In
many ways publications on paper don't suffice as a
medium. The number of pictures that can be pub-
lished is lirmted due to costs. while good useful kevs
demand an interactive medium, allowing the user to
start with characters known (or remaining), instead
of a ngid dichotomous key.

Maodem day computer technology offers an innova-
tive tool to document the knowledge on bird remains
and expert systems can assist the user in the identifi-
cation process. ET] and the the Department of Orni-
thology of the Zoological Musenm in Amsterdam
have started a project to apply interactive multime-
dia computer tools for the identification of bird re-
mains. We here present a preliminary report of our
efforts based on the use of the Linnaeus I interac-
tive taxonomic sofware. First results are presented
here and we activily sollicit comments. suggestions
and input from omithologists and others who are
working on the identification of bird remains.
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Linnaeus II software

ETT has developed an interactive muldmedia soft-
ware package for biodiversity documentation, named
Limnaeus I It allows specialists w store vanious types
of information on species in text, pictures, videos
and scunds. Linpaeus II runs on both Macintosh and
Windows computers and offers a standardized for-
mat for biological data (Schalk, 1992; Estep et al ,
1993} In addition to 2 multimedia species database
the specialist can construct novel “multiple entry”
identification systems. This system will allow users,
contrary 1 traditional dichitomous keys, to start with
any known character to begin the identification. The
computer assists in the identification process by sug-
gesting other characters to be used to decide between
species and by giving “hit” percentages for the tar-
geted species. The Linnaeus II system has various
on-Ime help functions, describing the characier/states
in text and pictures as well as instuctions how to
use them. Hyperlinked texts provide means 1o look
up specific terms and their definitions or special
methods in an interactive glossary. Therefore data
eatered in this information and identification system
will open up taxonornic keys also 1o relative laymen
or students and these programs may therefore also
be used as a modern teaching tool (Schalk & Los,
19943

A Bird Remains Identification System

To identify bird remains, the skill and expenence of
the scientist plays an important role in determining
the success of the identification process. A major
problern is that this rype of information is not read-
ity available in the literature. This is mainly caused
by the fact that the used characters on feather fea-
tures have to be recognized visually but are extremely
difficult to describe in text. Publishing a thousand
microscope photographs on vanious feather parts and
structures n a traditional way is too expensive, but
textual descriptions lead to confusion and to keys
which are difficuli to apply.

However, in digital form the number of plates used
and stored do not raise the costs of reprodection and
therefore mulimedia software offers great opporm-
nities to taxonomists depending on graphical mfor-
mation to describe their organisms or identification
characters. As no completely illustrated key based
on feather characteristics has ever been published.
the project on a Bird Remains Identification System
described here, sets out to do so.

With the help of a light microscope and the Bird
Remains Identification Systern, also non-experts like
airbase personel will be able to identify what species
of birds are invelved in bird strikes. However, iden-
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Fig.1 A. The "navigator™ screen is the central place from which
the various sections of the Bird Remains Identification System
{BRIS; can be reached. E g0 B. The "Introduction” secrion in-
Jorms on how 1o use the program and provides the user with
general information on bivds and bird remains identification
characters and methods in particular C. The "Species” screen
contains q short description and an overview picture for guick
reference. The "detail” button on the lower left leads 1o exten-
sive data. 1. The "Dewail” screen gives access to the various
database fields: deseription, taxonomy, synoryms, lierature, and
multunedia. The latter convains a iise of all picture, sound and
mavig files, which can be accessed by a timple click
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tification with a light microscope will not go below
the order or family level in quite a number of taxa
{tab.1). Further detail. to genus or species level, can
only be obtained by experts with the help of other
methods, a nurmber of which are currently bemg de-
veloped. In some groups. further identification based
on anatysis of detailed measurernents of downy struc-
tures appear possible {as found by N, Horton in
Anatidae and by C. Dove in Charadriidae). Also,
morphology of the surface of barbules. rachis, and
rami (worked out by K. Perremans) and transverse
sections of these {worked out by J. Dyck) may offer
possibilities, though perhaps not for all taxa. High
reliability to the species level can be expected from
keratin protein electrophoresis {developed by H.
Ouellet and co-workers), provided that at least 10
mg of feather remains 1s available. Perhaps the best
method for identification 1o species level are the "fin-
ger prints” obiained from base-sequences of ampli-
fied parts of the muDNA, for which even timy smears
of blood or tissue are sufficient for diagnosis. This
methed, which requires relatively simple molecular
biological techniques. is now in use by J. Hermans
tor identification of tiny remains of bird strikes sup-
plied by the Roval INetherlands' Airforce. Though the
databank of the Eutopean Molecular Biological
Laboratories {EMBL) presently contains base-se-
quence data of less than 100 bird species, this nember
15 rapidly expanding through the efforts of Hermans
10 obtam sequence data for those birds most com-
monly involved in bird-strikes (1ab.2). The data from
biochemical research, plates showing detailed strac-
tures of feathers and down. and base-sequence data
can be stored in the Linnaeus IT software.

ETTs Burd Remains Identification System atms, in
its first development phase. at storing information
on about 73 European birds most commeonly involved
n bird-strikes {tab.2). At present we concentrate on
documenting knowledge on those feather structures
that can be seen through a light microscope and on
specific parts of mtDNA from bird tissue, as well as
on building identification systems. Some examples
of the on screen information are given (figl, 2, and
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Fig.2. The Identifvit module in de Linnaeus 1 sofrware offers an
easy to use toof for idenvifving bird remains. E.g. A: The firu
FCFEEN SROWS Fhe Species nartes on the left and the identificarion
characters on the top right. After selection of a particular char-
acter. the compruler gffers a screen { B with character states which
can be chosen. For easy identificarion all states can be tinked to
illustrations (drawings, photographs) but aise to sounds and vid-
€05, which pop up on the nghi. Mare siares can be selected tF
one s na: sure. The result of the identtfication is visible on screen
A a5 "hit" percentages of character/ttate maiches which wilf
appear in froni of the species names. O The “compare” mode of
the program ailows the wier lo compare fwo species on the "Ait
fsr”. The program will then show commen and wnigie charac-
ter/siates for hese species, theveby guiding the choice of the
ser
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The Bird Remains Identification System thus being
constructed can easily be expanded with other types
of information that will make the system even more
broadly applicable. As all the information is digit-
ally available in a standardized forrnat. it 1s easy to
link the feather and DINA data to ETE's “Birds of
Europe” database. This database was poblished on
CD-ROM in 1992 and contains general information
on {419) European bird species, including descrip-
tions, pictures of each birds and their eggs, a distri-
buticn map and their call and sonograms.

This system will be of use to scientists as well astoa
great number of other users depending on gewting
access to this type of information.

International Network of Ornithologists

ETT's mission is concerned with concentrating, pre-
serving and worldwide distribution of taxonomic and
biodiversity knowledge. With ilernational suppor,
ETI started to build the World Biodiversity Database,
that will contain multimedia information and identi-
fication data on all presently described (+1.4 mil-
iion) species. To build such a huge biodiversity data-
base, ETT works together with UNESCGQ to organ-
ize, coordinate and support both regional and inter-
nanonal networks of specialists who use the Linnaeuns
II software shell for local database building. Datasets
are being sent back 1o ETI. Working with these net-
works of specialists ensures standardization and qual-
iy control of the data. Completed sets (on a particu-
lar taxonomic group or geographic area) are
dissiminated by ETI on CD-ROMs. The so formed

2 ET] L9594, Nothing from ths may be clod or

“digital monographs” can be easily and cheaply, and
therefore regularly, updated. The CD-ROMs are free
for the authors who composed the programs, while
others only pay the costs of production.

We hope that this project to construct a computer-
ized Bird Rernains Identification System will stimu-
late specialists in this field to join forces and make
these data available in digital form. This will cer-
tainly facilitate and enhance an easy exchange and
combination of data. We actively sollicit comments
from specialists 1 this field. An intemational net-
work of specialists on bird remains and omitholo-
gists would form a good stast for exparding the here
presented system 1o a systern with worldwide cover-
age.
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