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1. Intreduction

| In 1905 the Belgian Air Force recorded 100 birdstrikes (BS),
among these 4% with damage.

Actions to aveoid or diminish birdstrikes are not ¢nly based on

; aercdrome measures and birdtam informations but also on information
about the bird species invglved, their behaviocur and their way of
living. This kind of information may be useful e.g. to render air-

| fields and their surrounding less attractive to some bird species.

Different bird species may respcnd in a different way to the same
dispersal methods. It is therefore important to be able to identify
them up to the species level in order to take the exact preventive
measures.,

Since several years, a group of biologists attached to the Mecteo-
rolegical Wing of the Belgian fir Force and a research laboratory at the
University of LEUVEN collaberate at the same question within the frame
of B.S.C.B..This ccllaboration is of interest for both parties since a
lot of scientific information concerning the flying habits of birds can
be obtained from these birdstrikes.

This paper deals with some recent developments in the identifica=-

tion of bird species by means of biochemical techniques.
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2. Species identification

2.7, Bird strike report

BS of the Belgian Air Force are reported by the pilot and (or)

by the maintenance service personel. A special form (ICAC based)

is filled out and sent to the Zoological Institute of the K.,U.L,
together with the bird remains in order to get the data necessary
for an exact identification of the bird. In this way, Air Force and

scientists get the maximum out of the available data.

2.2. Feather evamination

2.2.1. Macroscopic

Direct examination of the size, shape, colour and pattern of

the feathers is the most at hand method to identify the bird
this is carried out at the Zoological Institute (K.U.L.). The
weight of the remains is cnly & supplementary value since when
large parts of the bird are recovered, the plumage is mostly
amply sufficient for a correct identification of the bird.

This methed is simple, cheap and may lead to rapid results. In
1964 and 1905 approximately 50 % of the remains could be identi-

fied up to the species level.

2.d.2. Microscopic :

This method 1s based on the work of T.C. Brom of the University
of Amsterdam. The feathers are mounted under a coverslip and ex-
, amined under the microscope. The downy parts at the base of the
shaft of the feathers particularly possess a microscopic struc-
ture characteristic for each family and even species of bird.
These plumes are very sultable for microscopic examination be-
cause most of the {imes they can be found sticking in bloed on
the aircraft. It :1g very difficult to identify them macroscopi-
cally ( 14th meeting B.S5.C.E. THE HAGUE).
The results of previous investigations show that several samples
of bird remains could be satisfactorily identified, even when

burned and carbonized by the engines {Veilig Vliegen Jan 0O).
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his ts:hnique was a great progress in the positive identi-
fication cf birds so that tne number of unknowns decreased.
A Btudy about ithe effect of succesful identifications on BS
statistics of tlhe HvAK by L.S. Buurman and T.C. Brom stipula-

tes that the jldentifisd

I

amples increased with the factor 10
from 5 % in 3974 to 52 % in 1976.

Attention was also drawn on the fact that the relative importan-
ce of a certain bird epecies 15 dependent on the identification
ratio and the ratic «f ES with damsge. Birds that are easy to
reccgnize, such as wiite ana large ones, also influence the sta-
tistics in their favour. The same phenocmenon occurs for BS with
sufficiently intact remains. ¢ g, during take off or landing.
Otherwise, the statistics may underestimsate some species and
overestimate snother. Ihis might lead to the wrong conclusions
as to the preventive measurss tu be taxen and as to an optimal

use of the available meania.

2.3. An advanced approach : Biochemical analysis of tissues

Although the feather remains allow identification in a great number

of cases, still to much remain unsolved, in casu those where no suita-
ble feathers are available. However, moust of the times, some bleood or
tissue can be raecuperated.

Several bicchemical technigues have Leen suggested to analyse these
samples. The biologicul molecules of importance are proteins. Hach
species has its own typical set of proteius.

Principally, these techmiyues are all tased on the sams idea : the main
components in the tissues are separated and vieuaiized. This always oc-
curs in a specific patiera for a specific species @ in this way one can
get as 1t were a kina of fiagerprint of the species involved. The ob-
taired pattern is compared Lo ihose stored in a kind of library that
contains all possivle putterns of birds to be expected in the area.

The most imporrvant technigues are shor

ot

1y discussed with fheir main

sdvantages and drawbacks.




2.3%.%. Thin lzver or

4 aall saryie i vissue or blood is dissolved 1o & franning
puifer' {mobile prase). A amall spot ot this solution is po-
sitrcned on a special s.na of fiitraticn paper (stationary
phase)})(fig 1A}. when i1ne paper 1s brought into contact with

the running buffer, the solition is sucked up (fig 1B). In

this way, the proteins are transported and separated, depending
ont their aolelatar woeighl and owner chemical properties. This
results an o4 frpical band pattern that can be stained and which

serves o8 2 nuad of fTiagerurint for the protelpns involved.
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sphicul separation of a mrxture of proteins.

Theoretically., ccunisie s=paration of the complex protein mix-
ture can ce wonlevwed. nowever, o practice, the methed has not

' encugh rewolition o ve acle to separate all the different bird

specles.

The moteculn: are svparated on thne zame princirple as for paper-

chromatography wut the mobile phase is provided by a ras (H.).

>
| The sensitivity is determined by the lengnt of tne column through
which the gas 1e chased. & longer column takes more time but the
resolution becomes higher.,

This technigue is being used to determine the sort of flesh with-
in the foed indusiry with the aid of the fatty acid content of
the samples. In this way, 1t's very easy tc discriminate between
cow and p.g menl, whatever the presentation of it.

However, 1t itakes a 1ot of skiil to perform such an experiment,

. the apparatus s complicated and expensive and 1t would reguire
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an awful lot of time to set up the protocols far all the diffe-
rent bird species. 5o, although the technique is very sensitive,
it is only in some very specialised domains that its application
becomes paying. More important still is the question if this
method is sensitive enough to identify the birds up to the spe-

cies level.

. 2.3.3. Electrophoresis

The resolution can be enhanced by applying tne electrophoresis
technique. The principle remains the same as for chromatography
but the separation is mediated by the application of an electric
field along the lenghth of the staticnary phase.
Indeed, proteins are electrically charged in a typical way.
These charges will enable the proteins to migrate under in-
fiuence of an clectric field. The velocity of migration is de-
pendent on the molecular weight and on the netto electric char-
, ge of the protein. Froteins with the same charge, but a smaller
molecular weight will move faster (sieving effect). On the other
hand, proteins with the same molecular weight but a different
netto charge will be separated because of their electrical be-
haviour.
Fig 2 illustrates scme typical band patterns obtained with this
| technique cn fleshk samples of a few mammals. Lven the untrained

eye can discriminate between the different patterns.

-*I‘-.W

pig CowW sheep horse

Fig 2 : electrophorcetie pattern of a fow mammals.
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2.3.4.

5DS Gy ieata

The rie.t = huresis technlgue San be {urtner refiaed by a
pretreatoent oI Lhe qutelqéolut;cn wilh sodiundedecylsul-

fate (Lud), an aooniw aztergent. L00 dznailuretes protelns

by destroyipg tne.r suletalar structure inle smaller pleces !
the polypeptices. In this way, it 15 alsc possionle to solub:ilise
most of the heat denatiated protelins.

By coocking the sample on the bveforehand at i0GCC, the obtain-
ed pyprptide palierrn 1n neariy andependent of the pretreatment
of the flesh remains.

Among ctrer ihinge, tne technigue is currently bteing used to
demonstrate forelgn proteins in heated meat {(fig 3). It is pos-

s5ible to detect U,7 % vasein and 0,05 % soy.

o TV T ; .
E S5E F % mol. weight
e L e g 84 0oC
.r e : 0 76 000
| i — p—— e [ :O FJCO
spum-rone SN somenere I St e 35 500
r s [ S R 3¢ 690
o it SR o A 16 500
o
RN
cwt. C 5CY s0y  meat wmeal c¢aseln
meal Caé: in

e

The tecanigue "as LhE Kéh wivaltsge Lrat b .8 posalitle to

work with denziurales proftelns aad thal the cotalied tand pat-

tern has a hogn recotubicn ara cpesificeity,




2.3.5. Isoelectric fucus oy UIF

By this technigque the separation of the proteins is mediated
through an electricailly inducced linear pH gradient.

At the R.U.G. &dbrams et al {1983) tested AGIF (agarcue gel
iscelectric focusing) as a method to identify fish species.

A total of 53 species was examined. All 53 species showed a
specific pattern in a highly reproducible way. Figure & illus-

trates the obtained results.
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Fig 4% : Schematic patterns of fifty fish spucics.
(from Abrams et al (19037}

Also the effects of deepfreezing and storage at room tempera-
turc of the sample van bLe investigated.

IF patterus f{roum fish extra~ts of the same spscles geonerally
show & slight vapriatiosn. bHowe faini banus mar be slignily more

pronounced or may evenh disapLesr tapyietely.

{ . . . o .-
The foregﬁng resuits nisusirate tnat IP 15 5 poszivle approach

to the identificatron o bird soe e,

5t1ll, dhiere remain zume protiems @0othe proteins may not be de-
naturated, i.e. ihey are aclt o Ue expesed to temperatures higher
than 50°0, Alzoe, ai this moment, the technicue 15 slipghtly more

complicated and more expensuive than 308 elsctrophorecus.
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2.%. Immunological investigat.ocn seineds

The technique& currently developed are very sensitive, specific and
can be applied with heat deraturated proteins. lsually, they are ba-
sed on an antigen - antitboedy reaction.

These methods have the drawback that an antiserum sgainst each species
is required. "he develcyment and production of these antisera is very
expensive and time consuming. To identify an unknown sample, each
antiserum has to Ye tried out untill one gets a positive reaction.
This is & very c¢umbersose wev bot parhaps tno coe o use in the fu-

ture,

4. Conclusion

As un general conclusion, we may state that the best current biochemical
analysis of BS remains could be provided by scme electrophoresis technique.
Introductory experimenis will have to be performed to determine which cne
of these is the most suitable. During spring 1906 testings of the IEF-tech-
nigque have been done at the laboratory of neurophysiclogy (K.U.L.) and al-
ready some preliminary pesitive results have heen obtalned.

A second pnase should consist of the set up of & labrary with the pat-
terns for all the bird species of a given area. this library should also
provide the reference material 1¢ cunpare the samples.

when the systenm can be applied in practice, the percentage of exact
identified BS samples will probably incroeass censiderably.

If a 100 % idenvificution shouid Le regquested, applicatien of im-

munological metnods should be considered,
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