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Fieatiern of bind remales afcr bisd=arplone cuiliaidmné,
Lzl AMEASCE aF teathee

T omder 1 waiwhlizh 2 methad for L wdenl
& Lephnlque was Ve raprdd 181 serlabe DA Tray feimute L3508 samples 0
4 Titjoathon af paft ol 1k il handrial -.._-:Io::'nmrn-.--h gamp and JEOIENE

Aerapusmedion Al the praducy aliowe |demificnLion o 1k aclgin of 1he R R s.p;;ia:-lml.

Gigee o data of ok snins of ihe pard speeics must Frequent] ccoaniercd 1M
bind-airplans callisioms weEe available from the GenBank dolabes, qlya @yl I{.-orn.c-b zene of
washY 'r||.!4:l-'.:r"J wag pautinlly poupereed ey b dabalass, FoCl ke e N wus
yaalmne: corl 1gEue nk troden ccLmems, [eathers am’ bled gumples, UF wrelt 5 freon nicd teins in
M = e i I.aulug.ir;bl s R AmEerdam.
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Identification OF Mird Remaios Afler Mird=Alrplane Collisions,
Baacd U4n UHA Segaencc Analyais.

Introdactian.

In bird-airplane collisions binls are eitber compleiely shaeced against e outside of the planear
sunkal il dhe engine, where mrkine hlades and high emperahires subseaquently canse compiic
destruction. In many casca hardly any marphelogieally ideptifiable cemding & lefl. In order fac
bard-strike stotisboes to reflact the oofuol sibaztiom, the sdentificattan of cemaing foom I:d:d-alrpmq:
codlbslons ks crazlal. In mare chen nleecy per cenc of cases idemificalon boted co microscogic
Ceather analysis ix poesible qu the Gonily=level (Boon, 986, 1%901), Howeeer, for recogiitien of
species this methad depends an the presence of mecrascopically identifishle feather-mstecl,
Ideedifientaon of bird remeing based on LAMNA-sequencs onolysis 15 ekpected to affer o valissble
additica ot other ideenificasion weehnlgoes, The eaquenss of nuelearides In 4 sweech of Dk
balds envugh information Cuc the Deniificiivo of s ogin down o die species. e,

Rince the quantity of TNA isalacsd From minbe fissue wamples, béaod smears ar Foolber
fragsnents 18 insullicienl lar & t& mnolwaia, the Moger scgasnce myost be asmplified first, Tha
Pﬂﬂ:rum Chain Reaolion (PCR] offers ks passibiliny o :Ela::li'-‘dJ:.' smplify part of a DNA
sequence bordsred by ywo synihale cligonuckeaiides termed ‘primers’ (Salld o al., 1983). The
]_||_i||||_-|:.. me decaved r|u|1| |_'|_1-_|-||_-|:'|.|7|_1 TRl S |_||" h:luu:l [‘I"'{A_ SEUENUES, ||||1Li.||g_ It |'|.'|Hi'."||f: I}
amplify OMA from specees Fac which there @1 no scquence infarmation, Feolly, the sims fole of
prienera dhoald be okl o pmpliey LA orginecing froamn & zreat varery of bird species. Univeral
‘|:l|'iI.‘I'IE‘I'! that il.l‘!'l|:||.i|.".' Ball bind and insect DA &M of IpOLaEse (0d, 48 IBSBS1E may be &necher
majar cause of polluiion in 2irplane mouars,

ﬂwi'ls [F1] '||:.. q'i|q'|||m; makuce gl prsence i|1 L] -.r||:||nll_- |_'r|||||:n|| |'|1.'|||m|||||r||l_ imirachnndiial
OMA §s thaught en be mnre resistant en degradatinn chan noclear A, and was therekore choasn
n3 1he lorget moleculs for ke PUK amplitieoleon,

[ thiz [mata s ] dagesihe hﬂ‘i!ll'l:l' tha melkad fog isalacon of DA (rom minan $HI'I'5-'|J|¢F of
tizsws, Blood ar feachers and amplificaclon apd  s=quence decsrminziiea of o parl of Lhe
ientoc o iial I':fll'l el Eour Fii these JuirpEises S Im’grln| af the ritecheekdcial
cytachrome-b gene (nnly hirds) 2nd 21 the 16 ﬁhamrr.l.ll KHA pene daniversal) weee selectd.
Partial sequences of the eybochrome-b zene of ibe Pewenty bird species mest frequenddy
enecenmred In blod-abrplang ecrikes ware doarmined and deposied [mche GenBank darzbase,

Materiol ond methods,

DA LSULATLIGN,

Samples of muecle olesue (20 mey, skln vseve (3 by F mm), or blead (33 pl) from frozen
Wl.'l.'iJul.'u.:. pieves ol skin (oo mooseem specimens (5 by 3 anmy), v MIIIFh"r ul delwis frone
asrplane medres (warging quantiingd were all rreaied in the game way: Tooa snall reactan izl 100 il
al exiracticn Belee (IGO0 mAd Tee pHELD; 10 md] EDTAD MH) mM Malls 1% [wiv] SLE 15
{w'v] disghyl pyvrecarbonate: ond U5 g'ml predeinnse K] was added te the gample. Al
honnpemisation of sulid samples with & plavs ool the vials s iscolaied a0 33952 for 3 oo
The Iysed samples were then purified by extraction with an equal volumea of Tris-satoreicd L
IpH 8.00, After caredul but thorough mixing agd seporeiion of the phases by spicming for ans
mednuce a8 Talk epesd in a rablop centrifopa {13,004 I"|III'I‘.'|"|"1 thin Water phato Wa3 Mmeved 1o 2 new
wial Tllurl}lhun.ul phase was reexeracted wilth 100 pl waier and bath v-ul.erlplmms u!n}i".llh:d wnl
extrzched  with equal welunws ol phenolfichlnmaformisosamy] alcohal (2502407} and
chiocedermtisa-omyl sleckal [24'1). Muclsic acidl wene pl’."lltll.'ﬂ. Feaen the Tinal watsr phose IJ:r'
adding 4 Eall volumws of 7.5 M amemonnim-acelap and ewe walumes of i2-cold abeoluce ehanal.
.ql'lllljﬂm WrIr ilr|lllr,J_1iH|$|I :1-_.||I|i|"||E||11 nl '|"|__f||}|'| rpn Por M woinmires ar 427, Afer careful
remaval of the liquid hy pipeiting. the pellets were air-dried for 10 micalcs and dassalved an 30 pl
of digtilled woler, Yield ond parity were estinated after ogorose gel electrophesesiz of 5 Ul of (e
PrEpacanoas,

PCR AND PURIFICATION OF PCR PRODUCT,

Pd'_‘l: ﬂlllllufl,,:;ll_il_'l," -uf L |1 u‘ tha DIHA pae 1.;||_:1|5l;|||-.. AR done T 25 |I‘| valames in an I.'Imnignnr:
Temperabare Cycler ii'l}[uirl:l. using (1.1 ||f-.5 af each peimer, .2 mM af cach ANTE and 0.5 unita
of Yeq polymeroie {Sphacced]) per ceoclios, an ibe buffer peeseribed by ibe monafachbarer,
Primwere ugsd in this gudy are ligied in teble 1o Cyeling condiions ware 28 follows: afier on Inddal
denataratiom lll_'lil'l1 ol 2 rinmies al ';:'lnlfl :.II.:-I,\.:.II,'.'« of AN seesuds ol 95320, | moinule 21 559, amd

L mvinues ot T2 were done, followed by 30 eyeles of J0 seconds ol 955, | minues ar G025, and

Ot & hird-aimlane
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cxamlitioms. These primer paics were sherefore omiiced from further gudies, The PCR preducts
tram primes pairs cpdllal. £ cpifl-H and 16950 f 16sX2 were purified ond ithelr base sequences
determined o5 deseribed, Saquences from bath primer mairs of all o species H“E_III_'\.I ardl wih
the correspandlng pacs feodn the Gellur palfur tetol midcebondrial DMA& scquence that was
eafvavicl foon the QenBank dubase, Thiz wae taken a5 evidenss 1hat the FOR produsts wers
indeed | cytochramesh and 165 (MNA wapenves. Funheomars, olcheugh phyleseneiizally widely
separnted, all tous speedas were cqually well amplifiahle with ol peimee paics, indicating the
universal appllcabilicy af the priensr paira witkin b @wan biod,

Tuw test the procedure for (o5 applicabilicy, foar emal] samples of debess of unkeown ceigin
were taken Foom (be odor of an FU6 airplane after peveral boure of flight. Althesph sa bird
callsian bad been repoceed by dhe pilor, pacs of e engine sheeed ioees of debris, Thece
5I:II'I'I]Z||-':‘-'- wErg treklcd o3 deasnbed. ard the isnlafes were wsed |‘|-|||.‘:.'.'||_-¢' for FOR Hulp"ril_‘ulilrl.
withaug prier vield-ssticnation, Only: wilh primera’ 1851 ond 16X a produoct hand af the
oapeciod siee was found. Prmers cyB-L and oyiB-H did net foon ony preduek Frimers 165%1
nnh [6aX2 were dedipied for black fies (XGeog and Kecher, 1081), Bar 2an be uesd foe
amplitisation abf bird DNA doo, as was dzterminsd siith (e progcam Amplify (Bill E"‘EEI"'
Uﬂi'-'ﬁf!i-'l%' of Wiscomsinl, Az the cytH-L and exiB-U primers were adapted specifically for binds,
ihe wamplee werg ot expecesd 1o b of bird origin, Aflce sequenss determination af the four
sanples anl @ OeoBank dowbage pearch for marshing sequences, oll ‘hits' weee 1Ga eLiMA
scquences from insscis. This clealy showed 1ha insecis ore 2 spurce of enping pollugion in
airplares, pansing slow bcumulstion o dehris oo motor puets

Since ouc moin interesd wa3 in ideeduieation of bard remaing, eyl and cpifR-H primers
wens chuesen for further use B ibece efudies. Furthermare, mos bicd Scqueseed m the CGenbank
dalabase are cpichenoe-b sequences, Trving 1o Idenclfy samples of bird erigin, we enooumlered
the problém thet for the birds micsl crvmian i Weslen Eun'_ll_le o SEguese dawg were svallshile
in the dalabase, [n opder 00 be able o I'dl:ntif:r' bird remains, we therelars sel om0 J|;||Ii;n||'|:,l
:.-:.I|IL_Le:L"e the cveochrome-b gene af the 20 bird apecica enos frequently Found in hird-airplane
coillisions, amd depuesil these inea che deabate (Takle I

M | Bpedies Lemrpe
T [Apus apus - Wit 2|
% Vienellus vaneliug - Lapwing M
3 Tavny riclibendes <Black beaded mall M
4 Alauda @iveinly - Rk:rhul B
5 Hudew bufeo - Buzzard TF
] Hirunds rustica - Swallow M
T Fringillo coelehy - Chaffineh -
8 Calsanioe Jivia - Bock, Dove M
¥ Stureur valgars = Marling M
;Iil LF:I-:-: hiHurecules - Keserel M
FUF argéaniariy - Hegring Gl M
12§ Calumbs pofembir Wood Plgecn M/E
12§ Purdur 'fl'.l.llll: » Frekd e s
14 1 Amaz pianrehwiches - Mallard M
13 | Larus eamir - Common Guil M
16 | Defichon wrbioe - Heuse Mamin 18
17 Turdus M - .RFII'Ii"E [
18 | Heemarapus anraleges = Chysle e %
19 | Turdus plifeneelar - Seng Thoush A
20 | Ardea clnarad - Gray Heren B

Talsle 2. The twency bird epocies. mom frequently engoged in bird-pieplose eatlisiona.
Arrangemend descendendy in anler of d=mifi=d calllelone,

; Qrizin of Hssoe usad for DN A isalatien: B. Dled: T rﬂalh."ﬂ; M. Tharmcic i 1.;. 2 Tl
skin. All exmplee exsept the blood samples were obtnined fram eellections at the Zanbagical
Mgz of Amsterdam. Blood samples wene obcalned Tram the Avion Tissue Caolleciion ol fhe
Lactagical Tratinde of llie: University of Copenhagen, Deomark {Arsander & Flebkded, 19945

s ||i:||-||'r||'|.-||l.-




‘I'he. repomed “udﬂ slraws that posaibilities exist o ideoiifly hirds by medns of DNA
amplifizacan fruon swall Fragmeeds. The prechod has contatively heen opplisd o Four sant iles ol
Aebois collcied fram pisplones and pm-iuud; identificd by miceespoploul sudy of feather
fragments. In crder net 10 Les che sesr rescarchee be inflaenced by any previcos kedwledpd,
thes: samples had been takem Hlindly Eram she calktlen af binl reiains received ducing e Jast
ten vears, Unfariumaicly, it appearsd that they §1l belonged o the passeranes, order Prsseriloones,
of wiich the pecorded datgbpse is SOl very Cragiocasary. In ecasequencs, the seguenvad sumphes
coull ol hie metched sxstly with my species present o ihe dmahase.

This sepie of affalrs Olasiraes hoth the abrengih asd the weakness of 1he method, A DMNA=
sezaencs & highly specific, bat can anly tead 10 [encification when maberal of 1he species has
hean pequenced before. This means that he value ol the rechnique will incresse Wik boe. hint Hoak
n complele search leading 1o 4 fpeclfically ileairified bird may foe the mameol b justified only
when such an identificasion bs vitadly fmpestent. e in cae where o plan= has been s i 1he
accident nndéc cemsld=razion
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§ DISCUSSION ON STATISTICS AND IDENTIFICATION
FAPERS

Mr brle Onkker, Tho Hetharonds, asked why 6w, bulng sich sl Brdc wakghing only 450 pauesd w1
such dainagee s it the danelmy ol thie birds?

O Jahn Bllais, UK, raplad tha h s quiak kirecrart BLek durneg 1he nexd sumenar iher ratibae densties Wil Ba
mameured In co-operatian win g WS Depanme gt Aanicuhure, Fasula showtd Be kreran i Tha AULITIR

DOr Jar Wiekted, The Hethsrlande, |durificalicn ¥WG GRaeman, replisd thed pehiaps e prabdem wdd rotanad
b T Ak us saitis fy Pgh wiona the vt Bpecd wilkl b grealer arrd {harodara the npack MFe
1S,

M Dehkar raphel that e ikt INK W was o akibude a8 fifcany srcralt e wany ks gt low =lilude, iEmuel
Ea gomedring In e Bind.

Mr Jehn THeepe, UK, commantad 1 vz had pangbmbsd 1ha sl aens 4l light arerat s
Fefoopbers and hased wrakad L, [ a0 oase, Thing arcednd PGl e hricopbar ARE W st revar aueronk
i probiom of i and that thay 59 Ty 1RsLand comparolheal Figh arel Gnoa BUMAMES & aepanlng wll quith
hazeily thy rourel, aver and urdar | wrongt. They &eddd 4 140 slroral wary Ricaly, popaLsy i sre Them
s neay Impodekake. By comparisan in tha metur flakar in Lma Whene e hirds hied 2 metre wingspan
A wird wery Nard Lo s prar ARCRIQR Iy v langa birda

&6 RS0 Chairman et wert an o corgranlae 2 ha preapriars on he quality ared cortant ol e
crerealiang and EaL ha e 1k ica Chpinran had comnrrbad ok Soilea breok i the high etandard Al
e wary i mhieh (hirgs 130 b [LE STURF i 0. MY SR tashkin wi cxcoliant lusbratans,

pae Jaery Wasiion, Israsl, commemed thal Pan Gurkan Alrpar b heena REWRQ S0me anlama veith Lerd
aifie pooants, thal sircresy aoem pa vake 1L Moy granted tnal brd glrpers whh PN -sancatE cangecpirnsss der'l
froaa b B0 TRl Theey iy BACN qultiay same vary [ reparts trnigh S pdaEeas i wEnd ok
pasansay fram Lhe sircrew BRIUL indtents. Ha comengrbad that keepig siabalies 2 & vang inspnrark ond
Fakerkd mannar in deles mirire whird 1he shraal is ramirg inom ard hoes o ey 1o rosstE U nasaLrSED
meaiable, Soamy message ol cen 0g secd ot Aram [BEA b Bl leting Him W’ e Imgpiorarss of
repeting bird girkus, wihrn ihey napean, b s faear S0 shes e prd shioa feasm ok e glte can bacar fiond
ke ek Ay Tart of remaine Eal ond an tha runway o al tho 580 5 mas an immodeRD TREpsA basing
i Moy 00 orgoing bind acthity Han. Coull B30 pud oot tome soil ol nofiea o &l thea alr opprebars 12
l=peroned of raporting bisd skefinn w0 i Frappens at b 988 T R eppans. Thia WG Charrman agread,

Wit Dloyl Stapman, Finland, aaked pAF Chr sl Ans oo hla papar abo plbbazy Mying, WWhat B m
clnalian poneamireg Hgller Aying IR narn 02 Horsy, Uang rrapr thi e Lind eakaniza, when Mr Slenenan
{ad bagn byars no Fad ckresneed fighbors Thing vury near 1hia toird, oiores causing lrautie i e Livds and &
darger e IPms o heee.

ki Christian Aag, Herwey, reptied That tie fernar phols and sfher mifcan pllals are warngd Ao Ldnd
conuunlration Aread nd 1hat fhey shorkd Bvld slch s 7 pnssibie

Trg WS Chaiman eesnmencd Thak thie rrsult o4 mary years ol propaganta rom B33 And ik loed
nepreaanitives 1o rnake ol Hig R pROE ToNe sappiig 1o Eno bid prablém.

D Y oBEl Leshem, [anael, Bl W Cliarman, comenonisd U in larag] {Hane weae pionkms i
helpostars ATy rear colkmies of BrTen sl e wHErerear B8 hasicnphar work gl 1o e birda Wiy
agand BT can of Sieir nesis and reprocuclon was dewen ELM%, The chiaf ol stolt of tha lsraeli Air Fored
cacidnd phels B years s 1o abap Hyd near e 3, rncel impatam eelues, AErnugh 1he alrspaca in laroel
= wery imAed, duf b pressure fram, Cancorikmiss
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Mer Dakber uskad OF AllaR how he compares Fw bind Biko preverdion achions o difwrant araloe, is 1ha
Amanil uf i 19F pravention put i an el mESEURSED Y Haw woold § b quanctied 7

Or Allan wriewsrad 1het on abjacthen seom besed on 1ho PonciTlags af tha slal kreatead In Bird Seeiral Shat
have buan propany rained, leuel of aquipmert prosielan in boma af shed craduurs, b QUAS o, proviaian
ol dlstress call pquipmont and also ey Impaanily an o guakty of tha halyal MaANAGIME in bere af ta
propaien of B airfick that has biod repeden king 9, whether theve cre protilame win trocs Gftwwing an
U alrfeld eat moy carry Berdes in tie witier om. Ireia dhere is a seciey of ob|eeiiva cearea ard H i% not
bemed on porsangl egirian. Fach factar 18 seared on o defined scaia and a fota! porsaninge accred. 1FH
Lk Md 70 kel it & reparded @x an 2ocopabie rrostmen: of el Thie i iookad of briafly i the papar
H |2 10k ARk paeh saunkny wald have b Aien the idaa in thal: e ways &g difforant syalamis are weac
MEFD REly 1 Eiffarerd ciuniies, Therlere CEL ae ek sLggesling thak shairs is ha only aysiem o be
UEDd Eut dhat Brere shonokd e un objacih way Of edeasing what bs baing done & aorcdranes. Bacaiss of
TIE, hara 8 haw a change in policy on banalt of the UIE Cidl Avkstion ALENEREY whono Bach aaradrome i
Pt rguirad o producs o managamaont shasmeed saying ewacty haw itwil eohices ¥ Bird rardrol
ELjcclives, how many of ks salf wil B3 frained &fc and fhe Slulomers, i Judifcad by b CAA and sppmuud,
ILia3hen up bo the aerodromae managemant i amy Ihal ot and they can be inspacied an the slandaess
nay Férde sad Ihaimseves, The catamanl is pat ol he comficaton of 9 garodrame

Wt Thorpe communtad Hat e sancdrams is ‘iceres)’ ruthar 1han Gamhod. The AL Aamdrame NEpRCIGT
wha Beabs with bird hazards and oorocrema msdi ele was NEL BIer1ding o maeling hacaisye e wes a1 3
Public anipiiy sl Edinburgh Arport in Saalland Dacause someand Rad ha inlsrsan rd Incating @ garksga

dump nea e wirped &nd T was et Bl the Pl enyuiny was m0R impotant far his evicencu Bran Aim
I]"El'ld'l'qj 1he g,

N Lelr Roger Toogosd, UK AAT, commaniad that bl £nma infereal s enand anoued alfislcs and thera
I5 2 separula arpanicanon, 1ha Cireclorale of Fligrm - S5301y whn |a deafing mairly wilth 1ha kre $ying orabloma
that hawe baan anceudlcrad. The RAF will umplry e Evstom cavered by M Allan 25 3 means e
fuEniliying and qavgng ke efclan ol these Blnd soiral unila emplapad,

Or Wattel 1ron nshed the audiance for STy COMMENts on ha sestam chevabaped I LS for paaesaing tha
kel of Bro girke arevrntion oo almelcs, have o bead argy changus 12 H for einer cowries ar am thase
AT pana 1o make r.I-:m[,ﬁs far 1heir CouTrg, fad pessiak Ihat © e bagn wdrIaRa ond Ihane i foa nouch
0F Beanks le bake proper nolce of K,

Lir Allar slzbesd that peopie may der it i ea enmpka o nol compBR ca0gn, hoasvar, the Egalamn s
oedigned and dewlaped specnaly b allaw It i be ayplka I ainer eourides, Tharm A Bree, SUCH BE
Wity mesik e arg GOROE far ificiency, detiion of prianty areun bird afiecies thal vl Las diferar Tor
tlher counirkes but it can B3 pdaphed ard 1he wnpk SRHRCE 250 ooav 16 ealenlaba arnl uo nok requle any
aneak statistival Bepomse, thoy e almpks nwasurge 30d they con be Lsad b sualos bid RN ihisiency,
A5 il el Yo EOF T s el pednts i berms of whae & and ia ree accaptable is vp 12 tha counire
eoncerie T i & that simpls fobahs of bird g2ikos aro net maaninghil and can ba hamidl i erma o
cEsiuuraging poapio from reaeeing., 1L ls kncwn from sl the naed dor all bird sirikag 1o ba raportcd.  This
Syslorm hag Lodn dosgred spacscally o ETRIUrRe repoding and b penelse poor rapening Baoowae poer
reparting el cots on e aintedd A4 o bad Bird girke shalibic & it bednges cowrn ibe prapenion of amal bieds
w01 |e Wiy f has Been done, It uppies Bty wdll 1 Brey coninliy in Burape 88 wal 22 it dooa in Bie
UK. The crugial questions that you b 1o aek Waursst hefore trying o sppdy BER BLXEDES aro - da yau
hava aneuah coba ard da you I 2 390d Oneugh rapadting sysle in your coumny 6 Mg any of {hasa
gk Aty rakahks = i o oo then yow &an uae them, a you doe L you showd 0B 1E0KMAY, 63 & nalional
PRNEINGN, bD inpraving your Il of a2 anng, firdly ae you ran gailier enaugh 032316 anobs ¥au b
maie 3 sanable avakialion

L7 'Whattel Ihcught thal reporting ke WEAE B Tha whals hird sfvikg concep and quite a it can bi& improead o
thek. The warking group would ik ta make 8 recommerklalen that Moet seuntries 1ny ba doohle [helr wlicn
N getling tha reparting rae @ an aceaptshls beal & lo of soureioe Pt 0 vory poar reparting raly a
1hera &=a lnt of impravamont pagsibie. It has now b soon whan qedd raporing standards can weHiesa,

r Lashem commartad thal it kaak 5 years Lo canvinga e [5r30k Air Farca 1o Invest in the idantncabon &
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fror clhar poarRiaE far a ykoled pclure il hilpa @y awn gmall carner hacauss 1ha doeisen makars
b 303 whAL 1B going an, 1L Lakes srmadime Dul inaly 1y wili ba covdncen

Nr Taron Roskurd, UK, adde his comments on ha Syeeom wWhich Ex Allan dascrbed. [¢ig Basealy the
kgieal 80y point of & paper el was prediced By Tien Mikan goverAlyaars ago. Thn ides of being apka o
araksa i ik ELBHCE At greler depin ard aGH ok when BOR of birds ere L] repatsd, Ho exd hat
hin %3 Tha symom Wimin his company a5 & managemont kol They run bk cordrol unila en FRN etakns
and mariber fa perommanee of lurse unils beth o bioyy wcdl 1Rc ara eantrobing Divts, again ' iha
propadion of provamabie brd sirke specias and alsa morbar P will ey we reparting bied sinkes by e
propamise of Jmell biroe (ke Sflurks, waills ard meialcieEn Thoy Raes teen duirg his for sgyernl ¥IEEE oW
ard ind # & perfcolly pracdoal manzg A 1ol ANE & Fraoiiel EYEIRM 0

O \Wathel B e @inere o comimenl on ke fystama g Ul ICAD systém, #tsn the CUTBAEE for
miliany arcreH, wid thna ary |1k bebwsen hasa 2 or could they DO mubualty suppoethen, |5 R0 any
enlack, hewy i3 B mpintined, to ey work iegether, 5 & poaaki e anahea In skoiarways?

Wr Allsdalr Plras, HOAL, 53id that [SA0 vulles bird stike 2ain o7 orikan sdrcraf, (luey i accepl mdery
sirfres pr e Hiey Q0T On S Svilan stabaton, Thiey heredl pzted MG miliery bird stikea in
data bass b s they 8Fa ohamgdd vim palecing deka an chelian erorm, 1oy ara uha charged wih
requizrsution of dutian mdation ol ret mikcan, Thary uniteestand 1het 1hore 6 Aways a resed fonr cae
ordltion.

O W aried asku I U 1045 and TUNBAKE 06 TAERS warw compinle in &y Wy,

M Piros fogdad than he did ol haur any inlofmeken on i lagout ol ha data. L vl b anie 1o supply
A copy 01 1A Kydul of e 1S RS dals base and Bird alrhc wtamrmaton s the miltang aulbailics it Eoy
renyieated £, Tha G0 dalm Dasu iy laid o Io consice wilk e ISAD reposling Ierm.

Mr Thorps Sommentad ML in 1972, aten Fa Slatistics W wat formed ared | et mut in Shorge a5 tne
chiakman, ke madn 0 very S0ar enat tw military and civi 3610 werd poparssad oul lacanse Be miHery
picrat e Bl 18 erfroly oHTerens sanduhs, their methad of Dparsbon ard mocle of apanaticn i Qube
it and tharafecs Hig SiME0aE Cing was Lo Dawe £ saparals dok D1Ees & e vy Hhing thal you
kit o wis the Birds Dooausa ey ware the commnn alemeet, #1500 he miikaryg wie bl you aften det
et Ll infarmuatian abaut N¥ing HAUPE, Thirg musmenis it becarunn 1Fan nag o e o degies cf millery
sy, Tharalore he $ak | s Temar Beapiny the data hasas soperobd and s ouking & the simierfy
whiclh i U D, whia garid bl whiothar They @ being b by a milfany arcean gr & clul one

Or Leshem suggeshed 2 rapammerdalione tar fw WE Tine s, s CURBALE WEN tha nitiation ol 1he
RHLAF alrgady haws 15 diferant o foroes ucing IEEy S e mewding I DTE oY BRI neach mAayae 2
af 1 alr foroes Using Their data base. Ano Dokker has an wrilin o came £5 ¥ forges, L wil ba than
muGn paREEr far us ko ged access 1o e dile

Tha miher a8 for chillan slatishns, i ke 9 6 simpee fermula et can e chirged Wilhin 1 conpLears
btannn e sifarant counirkes s that tha farmuln wil Bo e samue i el parrbhea oad (R wili e stk Lo
fEnkrdiabs 1 08 whh e swurs idata basa & wodkd b Fuch earsies U to mews b dom plice ma place
ViH EcmmUAAL e eraugh the ngamnal and e-mail, this cauld oa tha nel alegh for 1500,

The svaissting o 10 Doursa & anoller mnst impartant todl 10 haa alo vy e data el ia beiry collamad
smme & ol foreas of W Eaiae whilines A ool bea koen & giva thea data bk i I Hhe end who 30 QRN
Iis e Howhad 0 MElp

W iy Shamsim, Broct, whd dedk wih feaihe Idertfceion and ecalstics suggastad 1hat for 1ha AR
muste, the stmiistics pepars should reantion e faalber e fcaion momeds e, Thans wil B G
dPerunce i1 statetine with ditterent taonnlques. 1 feehier ramaind an: ank' iantfiud racmsropically Fofer
than mlcrustricady mesk sall Dirds wil 3l oo of the slafislics, 50 & would Be merd [t eeslieg 16 hrvire
Wit by par o Lechniqines, ana being uged.

211
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