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L ITERATURE 5YNOP: IiI

'  P a o e r s  d e a l ' n l  w  t 5  b r s r c  '  r s 6 j , c i  o  e a t h - ,

B f o r n , f G  & L S  B u u f f l r a  1 9 7 9  i r r e q u ? r i t v o l  r d e n t r f j i a t r 0 n  a
r r rcrogc0prc key t0  the detern l | la t iar f '0 f  iea lner-Te{ra ln .c  l , l l l i r  l leFt l r rg
dSCE {The Hague) ,  wofk l rc  t re0ef  l9  ! -6

pr rncrples ot ideniifyrnq feather.i by !tudying ihe mrirL)st.Lrclufe 0i f,wny barbules are
expi€rnd {and were l i lr lslraiei rrlt 5lrdes Crnnq the rfeelrng) drrd lhe tnilueoce of:arefur
Bnolysr,0n hrrd sla i le sl6t15tr:s j! briellv drraus:aj

Brcm, ' i  i ;  l98a j  l l r r fo ; t ro i r ra  i c?r ) i i f ra l t rc r  . ,1  1"e? lhe f  ie rnar r ,5  a i t | .
c o l l i i i O n s  D e l w e e i r  b r r d s  a n r : i  a i r { r r f i  { A r N 5 l e r d a m )  l - 6 !  ( 0 u t  0 f  ! r i i , t l

A .gie.ence ol l lecl l ln oi r iore lhan lwo lnou9afiC feaiher pr€pefai ion! (a nurrber ! i  $htr i  are
pre.renteo €6 ph0ioqreph!), lrom 5cne 350 species cl 'birds w65 ma& l '1rcrcs,:apri txarnrndlr.tr l
feveali t6x0n0mic differ ences ii llle ili ucture 0i *li/ny barb ile5 re16llnq l0 nrmbpr if 0.,rnq,,
rumLe. snape, pi:lsr1i9n ai.r- ri:e lri r0des Arr ]ilerl ifr|il r,rir i{!y r5 armpileil wirth.on bE !!e,C
lca bi id : lrrke ara!\,  j j5

Brcm, TG 1986 l j i r iosc0pia lde i r t r f  iaa l ron,J f  fea ihers  ar rd leat l ' rer
f fagment ;  c i  : ra i i 'a rc l rL  b i ! 'ds  i i r j r r f  Dr€fk  56 (?)  ( r i ;  c iess)

An rpdeleo\:€ sr0n 0f ine rei io. l  ! ' ,r9rt lonedB:10v! (r,rt l ' r  4E protrqrd[]fJ)

Chai rC ler ,  A  f  ;916 A s i ' rd ) /  . J i  t i j e  : iT r ic i { r | ^e  r f  fea tners ,  ! r '  l l l r  . -e fe r  en te
t0  the i r  faxc f0nrc  Sr tn l f  ranc . - .  U f r i v  r -d1  puo ls  lo  ra t  143 416

A0 erlensive 5tud/; l  rhe s1.1,rtu.e ! i  lennmer(5 fenll-er: i l  Nlrth Ame. i i jan b irdi t i-at rcvenl:.
idrid lrfferenfts beiween differ eni !rg!p! 0f biid5 f.cm 8 fcv/ 5pe:r.6 aljo lhe do\env l,Brlrule..
were rtuCred anrl evrdence is provrdg.o ihai fh| ir uri , l  a rr l l ,ese laib! le. r.  0l dragno,tr.,  value

Dev,  l ' iG 1966 lder t i f ia3t r0 l r  r r  la i r  and r 'eat [ reT re.narns ] r  i i re  q , r l  i , i rd
Iaec95 0r  s iOaf ;  ard f reasel :  )  lao l  \48 2t ) \ -717

Quolitai ive analysis ci IJrq,renorna collecl.. i l  fronr smallLn. 'rrvores depefds on irernQ ati!e l !
identriy feather (afd holi) freqr.rent., Feali€f i lenl i f i f t l r inl r:  based 0l lhe struclurdl
va r io l l 0ns i0 t l r edownyb3rb r les0 f i ca i l l e f5Ak : r y1 ! then3rnb r .do rde rs r i r l ey t seo
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Lavbourne.  R.C. I9B4 ldent i f icat ion of  b i rd remains f rom bird-ai rcraf t
incidents by the microstructufe 0f the downy part 0f the feather. proc
17th t leet ing BSCE (Rome):  282-286

The principles 0f identifyjnq f€€llrefs by studying the microstructufe gf ftwly bsrbul€s sre
expl6ined ( snd were illuslr6ted with slifts during the m€etjng)

Laybourne, R.C. 1986. The varjatjon of the nodal structures on downy
barbules of some specjes of bjrds This BSCE Heetjng.

Sli&s of scanning el€ctron mjcfGcope (5€ll) photoqr8phs were pfesented illustf8ting the
v8ri8tion 0t n0Gl structu.es in W00d Pi@n, Americ€n Kestrel , oyrfolmn, Doubie mested
Cormof8nt, l lute Swon, Whrstl lng SwBn, o'.eylE G{N, Brant, f l6llsrd, p i€d-b j l led Grebe, Bnd
Northern 0riole.

Robertson.  J. .  C.  Harkin & J.  Govan 19E4. The ident i f icat ion of  b i rd
feathers. Scheme for feathef identification. J. forensic Sci. Soc. 24:
E5-98

lhe st.uctu.e of donrry borbules is reviewed. Fe€tures 0f th€ le€thers o.e selected giving
djscnmjn€tion at order level. Qu8ntitstive dat€ sre p.€sented.

2. paoers denot lng the need fon orooer ident l f lcat ion of  b i rd .emains

Bfom, T.G. & 1.5. Buurma 198I lliffoscopische herkennjng van
veerfesten: hulpmiddel bij de analyse van aanvaflngen tussen vliegtuigen
en vogels Het Vogel jaar 29 (  l ) :  9-17

lhe effect of micrmpic i&ntification of feather remains on RNL.AF bifd strike st8tistics is
esmibd. Photqrsphs 0f bird remoins snd fe€thef 0neDar8tions afe inclu&d ( in Dutchl

Brom. TG 1964 l " l rc roscooic  ident i f icat i0n 0f  feathers in  order  t0
rmprove brrdst r ike s ta t i i t ics  Proc Conf  Wi ld l j fe  Hazards t0  A i .craf t
(Charleston, S C.), report no. DOT/FAA/AA5/84- l: I07- I 20

The influerEe 0f microsmpic fe6the. rdeniific€lion on RNLAF bird strike stotistics is
emonstrat€d by comporinq ientification results obteined try ihe mcrMpic method 0f
€omp8rlng le8them wjth blrd skins, with those 0btslned by the mlffoscopic investiFti0n 0t
fedthers. ldentjfjcation results from 1960- 1977 are compared with th6e from 1978- 1983,
6nd the effect 0f th€ intnductlon 0f the i&nlificati0n kar' 0n b ifd stfike statisllcs ls dlscuss€d.
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Buurma, L,S, & T.G. Brom 1979, The quality of ldBntlflcatlon: 1ts effects
on blrdstrlke statletlca. l4th Heeting BSCE (The Hague), worklng paper
20r l -8.

Tha.trk of o,rrrcprsntdion In blrd ltrik€ stlt1ltlc€ of orslly rmonlzcbl8 Dir& (s 9, b19 lnd
whlt! oni!) ond mor. or l6os Intrt bird corpsos (thrt con b6 col!fitsd oliily) Is avrluitd, Th6
Jtudy 0f th! mlffGtructura 0f f€othars 6 a mothd h woid thir typa of blF jn bird strikc
mllysis lB dilcuss6d.

Buuma, L.S. & T.6. Brom 1960. Harde felten over zachte veren, Velllg
Vliegen 27 ( l) ;  9" 15 (thls art lcle als0 appeared ln Technlsch Inlormatle
Programma (KLf1) 9 (92) I 4- l6).

Th! 0tftct of ml$mllc l*ntltlcatlon ot froth0r rlmrhs 0n RNLAF blrd Btrlka st0tlstlca ls
hf lb€d ( In outch),

Buurma, L,S. 1982, Birdweight and aircraftspeed In blrdstrjk0 statlstlca,
16th Heettng BSCE (Moscow), worklng paper 1 7r I -6,

Hlcnosplc rnrly!'! of won tha lmrll6t ond most dlstortld flalhar rqmalns hlghly lmprwod
RNLAF bltu 3tflkc ltltirtlcr, Som! typlo of blB 6 ov?r-rrprffintltlon of'6irflsld bjrd spml00'
lnd un&r-rapr$ntrtjon of lmall blrds stalEk '3n routs' !m discu3red,

Buuma, 1.5. 1985, Increaslng btrdstrlke fates and Improved blrdstrlke
analysls 0f tne Royal Netherlands Alr Force. Paper gresented at the
Conference 0n AerosDace Tfansparent flaterlals and tnclosures
(Scottsdale, Ar.): I -25

Th0 pfim$y rlm of thlt pcplr l! to lhsrv wlry bird strlke strtldics to ! v0rylng oxt0nt fail t0
prducs I r€nllsllc picturs of tho blrd 3t.jke rlsk, Sovscl typ6s of bi6 ro dscribsd. Problcms
cEn b0 rduc8d by lmprwlnq roportlnq stmdlrd md by t6kln0 mlrmcoplc Brlmlnlllon 0t
minjlcul0 bird rum0im d ! r0utlnc procodurc

Thompson, l1,l'1,, R.p, DeFusco & T.J, Wjll 1986, U,5, Alr Forc6 bi.d strlko6.
Thl6 B$CE Mosthg, working paper 8, I I pp,

lh! lmpoft$cs of p8ltivlly l*ntlrylng bln& whlch ar! Involvad in colll3lonr rvlth rirc ft
clnn0t bc ovlrrmphBlsad, bmula 0nly thln crn rclllstlc ruductlon mmour!! b6 t!l!n. ln ti6
poot f6w ysrs, Incruc€€d omphcls on pGFstfik6 f.lthor i6nt1f1$tlon b6 provlH ! much
mor€ Guflt8 plctura ofwhlch bir& t0 conc8ntr6t0 lontrolsffortg 0n.
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' d e n t i f '

Buur f i ra ,  [  5 ,  A Dekl ier  & I  6  Brom j984.  On the spat ra l  and tempora l
drs t f rbUl ron of  br rd  spea. ies rnvolved in  RNIAF brrC s l lkes pfor  lT th
f l , re t  rnq BSCa ( t iome )  ?  I  2 ,2 t6

Reslrl ts 0f t f€ analysts of RNLAF bird str l i(es are summarised, wilh s9@tal re{erence to lhe
lentori and spBlt l l  varj8lt ln in lhe Etfttrrbuttdn 0f dt i ferent bjfd r8telor ies and spectespa.per ldentlf tc€ltcn Dr.cedures, t0 stort wtth mrcrosi 'pic ex'min6ti0n of frath"a ..*u,na.
8ppm.9 t0 t le 0 pnm€ prerequisite [spe.rsl]y the sp"€slnal f luctuatlons 0f.at i [6 exam0lifred for
coli lsr i tns above atrbases" and en route".especfjveiy show how many det6j ls can be exrtacted
rrtrm 6 relol lvely:r 'rEl l  dot6 base

Davles,  A l ! i70 f i lc rOm0rphology 0f  fea lhe i -s  us lng lhe s .ann)nq e lec lnon
n r l c T o s c ' r p e  J  l r r e i t s i c  5 i t  j c c  t 0  c )  1 6 5 - 1 7 4

qn acc0uni ci t'e wur[ done as a result 0f e case 0f bird larceny bejnq brought t0 lh_ollel"ap4ltlan Pti ice Foref 5!a,.f tence Laboratory

D e e d r  i r - k  U W  t . J r  f , l u l l e r y  l g g l  F e a t h c i s a r e n O t  t t g h t w e l g h t  e v r , l e n [ e
F6l  Law I l ic ] r .er r ren l  S i r l leUrr (Septernber  jgB) ' )  22 23

m lrosl lprc lgalhei identi i l tct]0n is farearsrc 10.1i Featner-related examrnalrons 6re msre rn
ce*s 0i rete, lom tcrJe, tur0l3.y, b jrd sit  ike!, and ever 6 n[sx Dombirc

{ J r  h e r t ,  F  t -  & E G  N a n c e k r v e l l  l 9 g 2  F o o d  h a b r t s  o f  m l n k
and 0t ter  (Lut fa  canadensl : )  in  nor theastefn Alber la  Can
\ 2 8 2 - f i 6 B

Sails 0f mlnk and 0tter were slu.Jisj Fealhcr rematns were
and a reference otllectton

( l luste la vrson)
J Zool  60

rGn t i f i €d  us lng  Chand le r  (  t 9 l6 )

Frefqrave,  LL i965
Al f ier  rcan Ant  iqut ty

l d e r r t i f t c a t l o n  0 i
31  (2 )  702-20 ' - t

fea lher  f ragrnentg0y mlcrostudte5

uoe rivestiEator, t iained !n the technrqle ot fenlher tdentlf icatjoft,  was tested lnlenslvely to
0e1erl!1lF lile 6{_,,ruid./ ilf,,it.i rrtr IIfrc61l0n!
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f lessjngen, N.G 1965. l ' leihods used fof identiftcaticn of feathpr rernarns
fnorn  Wethef i l l f ' 1esa  Amer ican Ant rQut tv  3 l  (2 )  206-215

Festhe.s provjded by €rchseoloqists were exEmjned undef a n icrosc!0e irial-and,errof
comp€risons were mde untjl the chal^ecteis 0f the unknown species m€tched lhtre 0f a t nO\{n
specjes

0lsen,  AR 1981. Dist inguishing common food-conlaminat lng bat  harrs
trom ceftaln feather barbules J Assoc 0ff Anal. Chem 6414 l86-79i

ln oacbr to anal!€€ food ssmples, diffeaenc€s afe desca'bed between bat haia5 and
similSf-SppeErinq downy bsrbul€s 0f p€sserlforflt birds Fe€ther idenl'fl$tlon mainlV bss€d 0n
the wofk of Dsr' { 1965)

4 Paoers on ident i f icat ion methods for  complebbird bodies or  b ig Oj f ts ,
such as bi l ls .  feet .  wings.  ta i l  and skeleta l
Besides the many ofnl thologlcal  handbooks and f ie ld guiCes avei labie,
the fo l lowing study is  0f  part lcular  interest .

Hansen, W & H.0elke l97l-1983. Best immungsbuch fur  Rupfunqen und
i ' lauserfedern.  Bei tn Natufk l l iedersachsens 26 (  I973):  25-51,27
1 1 9 7 4 ) . 2 - 5 4 , 2 9  S 7 6 )  8 5 - t 6 0 , J t ( 1 9 / 3 )  s J  1 2 8  1 6  1 1 9 8 1 )  I  5 .

fxtensjve study 0n measur-"ments and patterns 0f tall-fftlihers 0f Eur0pe€n blrds (w]th flrani
rl luslrations) ( rn oerman)

5 Paoers on b iochemica l  ldent i f ica l ion nre ihods_l :o f  b lood.  amino a. id !_
etc.

Bont, A de, J F. Eoomans, P de Raeve, E Hoet & B. Verachtert l986
Strategies l0r  the ident i f jcat ion of  b l rd remains f rorn t l l fdst  kes
Survey and advanced approach by bl0chemical  analysts c i  t issue:  Thts
BSCE Heet ing,  workjng paper 12,  tO pp

Several b]&hemical techniques for analyzinq bjrd strike rcmains are discusg (wrlh therr
m6rn advontajes 60d dfawbsks): thin lEyer / pcperch romotogrephy , 9€6 ,lhr.Jmstoqr8phy,
electroph0nesis, SDS electropf.o.esls, is@lectric f@usinq, and immtnologic€l methods Althouqh
n0ne of lhese meth6 cEn be €pplied in bird st|ke an8lysis ar a f0uline, the rnost proml5tng
seem elmtroghoaesis t€chniou€s
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LaHam, 0 N 1967 Repar t  on a i rcraf t  turbrne e l rg ine bt rdst r r i  e
rnvest jqat ions Nat iOnal  Research Councl l  0 f  aanada,  Assoc iate
Cor f imr t tee on br fd  hazards to  a lncraf t .  Fre ld  N0te . l i  l -27

l'lrcroscopic rnveshgotlon 0f scrapinqs mllected from englnes mmbln€d with the lse of
amjnO-acid analysis 0f pf0tejn resjdues le3ds t0 the dia0nosjs cl bird 5t| ipr ln thi:  vrdy.
Cefeclive engrne: rapidly can be separated into thos€ due lo btrC:triles and thq5e Cu. t.l
nrechanrcai fai lure

-  ? 6 1  -


