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AASTRACT

Thedemand lorexpenise on identrrying bird remains is growrg but requiresexperts knowledqe. Asrhe
number of expefts is imired, a user lr endly coh pder iniormarion and dentitical on system lor b rd remarns
is being developed baed on ETls Ljnnaeus ttsoftware. The sysrem consists oia mufimedia database
whlch slores det?riled ieKualand pictoriat niormaton on teather structures and speciiic DNA seqLences oi
btrds A computefguided dentilicauon sysren assisls the lserto recoQnise and use the idertincalior
characlers a.d lo idenl'iy the tda Inaddftionge.e€rrrtormalronaboltbndspecies descriplions coour
prdures on lhe bnd and ts eggs. dstribLnion maps sp€citiccals andsonograms is bei.g stored. The tirsl
version ol the b rd rema ns ideillicaiion systefr willcorcern 75 European species and wi 

 

be r€teas€d on
CD FOM An inlehanonal netlvork ol orn thologlsts, working rogether to create a database ot at blld
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A Computer Based
Bird Remains Identification System

\'. Prdtr. C.S. Rosela2r-. PH. Scha]l3, & J. \Vanel_

i Expcn ccruer foi Tuonomc ldmdi.aaon
n tic \..utrerrhds

I's!tur tu sr{.m!cs dd Popullrion Brolor-' / zmlosj.ai Mrseum

Abslr.cr. The dmnd for elp€nire otr ideniifting bi.d Em.iN is g.ovirg but Rquires cxp€rts kno*l€dga As
.he nnmb€r of exp€ft is linit d, a ue. Gie.d,y @mplter info.Mtion abd id€ntifiation srst€n fo. bi.d r€-
mains is bei4 developed b.s€d or ETI\ Lima€us II soft*are. th€ sysrem coEisis ol a nurdmedia dibbde
*hid stoB deiailcd lextual md pictori.l infotu.tion on feaiher ttructu.es &d sp€cific DNA sequ€Dces of
hirds.Acompnrerg ded id€rtifioiion sjsteb Nigts tne 6e. to recoabize dd nse th€ id.trtifictio. ch,ra.re.s
and to idcDtify th€ ld.. In addition A€nc.J infortution rbout bi.d spdi6: itesriptioN, olDr picnfts on the
bird .nd its €ggs, dGtributiotr maps, sp€olic @lls and soDo8les is being stoftd. Th€ fi6t r.Eion of th€ bird
reMins idolific.liotr ststem wil sbem 75 Eutupan sp€ci€s ard *ill be releN€d on CD-ROM. An inre.na-
tiorul msork ol omitholo8irts. eo.kilE logether to G€le a daobse of all bid sprci€s G prop6ed.

Ilodem day compurer lehnology offe.s a imora-
lnr tool ro d@unent lhe knowledge on brd retuns
dd expen syslems cd assK the nser iD d'e idemin
.aion pr@es ETI and ire tbe Depa'tment ol oni
lholog! of lhe Zoological Museun in Amsre.dm
hare $aned a projec! ro apply inleractire multime-
dia conpurer tools for tn€ identification of bi.d re
malns \!t nere present a prelimindr' repon of olr
eilons b6ed on the use of the Linnaens tr interac-
tive taxononic sofs@. Fn$ €sults de presenred
here dd $e activily sollicil cormnls. sugeestiors
dd input nom omithologists d.t others who de
* o.bne on the Ldentiicarion of bl.d remains.

Tte identificadoa ol bird retus n of gan ihpoF
tance 10 aviadon Birds collide irequendl (tab l)ed
those !ha! end !p in the engines or against screens of
anplfles cause a dmage of niliions ofdollds vo.ld
eide in addnion. btrds coliding with pldes fom a
haad for both passengers ad ftose livilg on rhe
grolnd. -{lso in orher lields like dcbeology, c.imi
noiogt or studies on food consumption of mivo€s.
dd for exanpLe in enforceneni of.arure protection
lar s. identificdion of bnd remans \ a impo!1st

ln dl thesecases remins ofbnds. sonerines very
hn!, have to be idenified Such ietuins ma! consisr
of pieces of fearher. skin ad blood rd 1t .equircs
slsial expertisero identifyrhef. Once lhe specres
N knoqr, rninmadon or mierarion roures. cruising
heighl. flocking. foodweb rela.on erc. can be

The nunber of specialisrs on idenr4ne bnd Emains
r linited dd de scanered o\er rhe eorld. Wnh in
*easing ai+lde denides. dd a gowing concem
ior nature co.scrvarion. rhe denmd fo. fin rype of
knoqledge n gowng. Thee is a cted reed to con
centraie sbat is p.esently kno{n on b(d remains
identificatid chdacE* dd nale it * orldwide avan
able in a ea$ accesrble ad applicable vat. ln
mdy lays pDbl'caiions on paperdon\ sufrice as a
nedium. The rumb€r of p'.rures thar cd be putr
I'shed s limted dle to cons. while good useful kers
dem&d d interactrve medium, allowinE the nserro
sd wih cha&lers knos. (orrehaining), iinead
ofa rigid dicholomous tel

Tobk t Teeeot.<abte otnnns..pt ituctv. i.taat^.'
b*b4k: r |ie bM j?i, Err^ aj
Ax Far1 q ttE.tnod ran@) te3j rrtf 19er
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d Bird R.miN rd&rifi€riotr srsm

ETI h6 developed e inleturire mulrimedia soft
wde package for bbdiversir_v deummradon. naftd
Lidaeus tr. Ir allows sp€i,li$s to stoe vdios types
oi infonalion on sFcies in rext pic,lures, lideos
dd sounds. Lintraeus Il runs on borh Macintosb @d
Windo{s conputeG ad oft'qs a srd<lardized fo.
tur fo. brological da!! (Schalk. 1992: Esiep er al .
199:l) In additid to a multinedia speies databGe
ihe sPecialist cr consmtct novel nultiple entry"
identification systems. Thn sysem will allow users-
coruary ro hdnional dichiionous keys, !o srart wilh
dy knom cbdeier to begin the identificalion Tle
computer dsists i. tn. identification prccess by sug
gestDg other ch@te.s to b€ used io .lecide berween
species dd by givins hia percenrages for tne d-
Seted spers. The Linna{s iI sysrem has vdious
on lne help tuncrioru, derribing the ch@rer/stares
'n exr ed pictEs a well a insiructions bow to
lse rhem. gyperlioked texls provide ]rfus ro l@k
up sp€ifrc ie@s and lheir delmitions or special
metbods i! d inleEcive glossary Tteefoe dara
eotered in lhis infomario dd idenrifi@rior systen
will open up rdonomic keys also Io .elaive laymen
or studerts ud $se p.o€xans my tlercfoE a,lso
be used as a nodem reachine !@l (Schalt & Los.
).991)

A Bird RmaiE ldentitretion S'stq
To ideniify bnd rc@ins, rhe skill &d expendce of
rhe scientist llays d impondr .ole in deremidlg
the success oi the identificarion p.oce$ A najor
probletu is tnat this type of infomation is lor read-
ilr avaiiable in the litenture. This n mainly cans€d
by the f&!.hat the used ch@cters on falber fea
tues have ro be Eognized !isu.li) bnr re exrenely
difficuh ro descnbe i! text. Publishing a rhousod
micrcscoF lhotognphs on vdious feaL\er pds dd
sttucturcs m a iaditiodal $at is too expensi!€. blr
lextual descnptiors Iead b contusion and 1o teys
whicb de difficuk to apply
Howevet in dignal fom the mbe. of pLares nsed
bd siored do nor rai* ihe costs of reprcducdoi dd
$ereiore nuliinedia softwm ofiers gat oppotu-
n'tEs to ra\onotuists dependirg o. g€phical infoF
marion to descnbe fteir orydisns or identificario.
chdacrers. As no complelel! illusnared key based
on featne. chmcte.islics has ever been pubinbed.
the project on a Bird Remains Iderrificarion Sysrem
descnbed hee, sers oDt ro do so
Wnn lhe help of a lighr nicrosope od the Bi.d
Remains ldenlific*ion System. also non-expens like
airba€ pesonel s ill be able to idolify whal spe.ies
of birds de inrolved in bnd nrikes. However. iden
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I'r,si d ,r.. r99.. A Conpuh a.

A B

tification *nb a hght mcroscope will not go bclou
tnc order or family lerel in gurte a nunber of rara
llab.l). Fudher det.il. ro genus or species level. ca
oDly b. obrained by expens wirh the help of oder
methods. a number of { hich tre cuftndy being de
veloped In sone ercups. tunbe.dendficatiorbased
o. daly sis of deailed neduenents of doMv srtuc
lures appear possible tas lbund by N Honon in
Aarlae dd b! C. Dove in Charanriirlae). },lso,
no.pholog\ of rhe sDrface of b&bules. nchis_ od
rm (worked onr bi K. Peretus) od trosve6c
senons of dese (* orked out by J Dyck) my offer
possibiliries. tbough perbaps aor lb. all la\a. Hrgh
reliabilty to the spaies level ca be e\pected ftom
keradn prorein elecirophorels (deleloped by H.
Ouellel and co trorkersj. proyded rh a( ledt l0
De oi itather remains is avdLable. Perhaps rhe best
bedod ior identific4ion to spe.ies lerel de lhe in-
.ser pnnrs obuined from bde-seqlences oi mpli
ned pans of the nrDNA. for q hich even rm! sme&s
of blood or tissue de suilicEfu for diagnosr. This
meuod, ehich requrcs relativeiy simple molautd
biological techniques. is nor rn use by Im tlemos
tor ,dentiilcaiion oftiny Enains of btrd srikes sup,
pled b! lhe Rolal Netherlddi Arfoae. Though $e
darabanh of rhe Elropean Molecular Eiotogical
Laboratories (ENIBL) presendl coniains bde-se
quence dara of less thm I00 bird spe.ies. tbis nDnbe.
is nprdly expad'ng tlTough lhe etnns of Hemds
ro obtdn seqlence dara fo. tbose birds nosl com
monl! nvolled in bird-srrikes irib.2). The data froh
brochemral .eseech, plares sbowing deraiied struc-
tures oi iia$ers md doq- &a bde{€quence dala
.o be sto.ed rn the Linnaus II sofrsde.
ETIS Bnd Remains idenincat$n SysteD aims, in
its ii^t developoe.t phase. at sronns infomation
on abont 7j Europ€ birds nost .onmo t invoired
in bird srl\es (tab.2 r. Ar pres
docnmentinC \no$ lcdge on rhose feather srructures
ihat.d be seen rhrough ! hgh mic.os.ope dd on
specific pds oi nrDNA iiom bi.d tr$ue, as qell a
on building identifi.{ron s)stens Sone exmptes
ol$e on screen inforDltron de enen (figl,2. dd

C

FiE 2 fiz tden$rtt mdule in d. Lu6eu n sop-ue.n 4u
?., to 6. t'c1J.' Lte4n usbi,lttu6 Ee A'�Ih.fLt

Ln ad*r ien;t1L.ncr
.tur..k6 o4 lb top nsht aln ktt,h ala Fttut;, eru.
ad? tt. ..h.,r\k. aJj.^ a Krce, tB )
.ar b. .ha:e.. For 2u- id2ndl..noa atl aas ca be hn*.a i
itt{.ananr I a..wts: phab srapb: ) bn atso b saund: aan wr

rc !at.: ax bc 'etc.tui tl
ot r tu! surt fhe eeLtaJthe ie.nntua'on 6 vtibt on,...en
a 6 \i Peianr\ alttr.tae
dlrya' inJiht eJth. 'p{c: mnes. c rh! tohprft n d?rj

ltr' The p.os.an\i the4 :ha, L.tuon ua uqu. c)B.r.
ktsak i !o' th.v rpeces th.rebf Euin nE rh2 .hac. bi ttc

rNbk 2: Bni ndQ H.ni' .i th. R
t or t. B n L nrtmop\ aur rae4n11
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Bnd r€djc lddrilie.ioD Sy$.n

BIRD S1'RIKE C

PT
))
The Bnd Remins ].ieriificado. System tiDs being
consrtucred @ edily be expoded wilh oiher types
of infomatio! thar will male the system eren nore
brcadi] applicabie. As al ihe irf()lmlion is digit
alt avanable in a sbndd.lized fotut. n is e6y to
linl tbe fearher dd DNA dala 10 ETI'S Birds of
Eurcpe" databde. This <latabde w6 pDblished on
CIROM in 1992 dd contains general infomnot
on (,119) E@p@ bnd sF.ies. including descnp
dons, pic$Es of qch bnds &d theii e8gs. a distri
buiion @p md their call dd sonogms.
This sy$em will be of ue ro scienrrsts 6 well 6 to a

ereat number of other use6 deperding on geaing
&css to this q?e of infomation.

rftemattonal Netsork of Ornithologisls
ETI s mission is concemed wirh concentmilg, pre-
edng ad woildwide dislribution oi talonomic dd
brodiversitylmoFledge Wtrh inremdional suppo4
ETI sl.ned to build the World B iodile$ny Datab6e.
that will condin mnlrimedr inio@aioo and idenii
hcation dah o. all prese.tl) descnbed (114 njl
iion) species. To build such a huge biodive.siry <tara
baq ETI works togerher {ith LNESCO b orsa,
ize, coodirate ad suppon borh re9onal ad inler-
nadonal nelwolts of specialtrrs who use fte Lijftus
II softqde shell for l€al database buildine. Darrse$
ft beins sent back 10 ETI working wi$ these net
works of specialists 6sues sEndardianid dd qual
ny control of rhe <Lata. Completed sets (on a p.nicD-
iar laxonomic g.oup or geoeraphic area) are
drsiminaied b! ETI on CD-ROMS The so fored

'dislal moroeBphs" co b€ edily od cheapl!, dd
therefore rgnldly, updded. The CDROMS de Ae
fo. the otno6 who composed tlte proerams. wbne
otners only pay rbe cosrs of p.oduction.

we hope tbat this prcject !o construcr a computeF
ied Bnd Remains Identificdion Systeb will srim!-
late spe.ialisis iD this field (o jojn forces md nake
thse data available in digital fom This will cr
iainly facilirite ad enhae a @y exchdge od
conbradd of dala. We &trlely solicir comenrs
f.on specialists i! rhis field. An ifletuiional nei
work of speialits oD bnd @ins dd omitholo'
gisrs would fom a good $an for expudi.s the bere
prcsented sysbm ro a system with worldwide cover

The auihob ghtetully acknowledge the fDdcial
splon of lhe Royal Netherlards Airforce, the Zoc
logical Museun of Amsterdam dd ETI of rhis
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md beyond: woiksbop r.pd on muhimcdia @ls tor
the idenliEcadon ad dabbde sronge ofbiodive^ny
Hy{trobi.loaia 269D70: 519-525
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