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Durinyg the investigation of the crash of the Eiectra at Logan International
Airport, Boston, Massachusetts, in 1960, [ was asked to assist in the
jdentification of the bird remains recovered from the aircraft engine. This
was the beginning of my involvement in bird strike identification,

Since the birds ingested by the engine had been reduced to very small pieces,
it was necessary to use the microscope to try to identify the remains. This

study of the remains showed that the starling was the species of bird
invoived.

I continued to examine the microstructure of the downy barbules of various
species of birds, using Asa €. Chandler's "A Study of the Structure of
Feathers" (University of California Publications in Zoology Volume 13,

number 11, 1916) as a starting point. Chandler primarily studied pennaceous
feathers. He only examined the down of a relatively few species, so the study
of the down was just beyinning.

The need to identify small fragments of feathers was really the catalyst for
my keen interest in the microstructure of the downy parts of feathers.

Feather identification is not only important in bird-aircraft incidents, but
in the identification of feather evidence relating to criminal acts, in
wildiife law enforcement, archeological feathered artifacts, and in food habit
studies,

During my study 1 have found that it is possible to identify many families of
birds by the downy barbules and that the nodal structures can furnish
important diagnostic characters at the family level. Once the family of birds
has been determined, it is possible by using the remaining bits of contour and
flight feathers to determine the species. It is somewhat like putting
toyether the pieces of a jigsaw puzzle.

Each feather has a midrib or rachis and the barbs pbranch off from the midrib
to form the right and left vanes of the feather. The downy barbs or
plumaceous part are at the base of the feather, and are covered up by the
pennacecus or more colorful part which is toward the tip of the feather. The
downy barbs branch off from the midrib or rachis; these bardbs are composed of
a little midrib or rachilla with barbules branching off it. The barbule is
the smallest division of the feather. It is composed of a basal cell whose
base is attached to the rachilla or little midrib, and numercus other cells
joined end to end to form the complete parbule. The barbule without the basal
cell is called a pennulum. At the distal end of the cell or at the junction
of two cells are structures, which I refer to as nodal structures. These
structures are important in determining the family of birds. These structures




-

firy according to their location on the pennulum and also according to the
jocation of the downy bard on the midridb or rachis of the feather. The nodal

Biructures can vary as to whether they occur on the left or right side of the
' Fb.

e type of nodal structure, the width of the pennulum, the distance between
fhe nodes, the piyzentation and the angle at which the basal cell is Joined to
the rachilla are diagnostiic characters. Most groups have the nodal structures
peginning after the first node and in others as in Anseriformes, the waterfowl
proup, the nodal structures begin more toward the distal portion of the

pennula, also the structures are three pointed or triangular.

will show you 35mm siides representing some of the spectes involved in bird
ftrikes that will iilustrate the characters Just mentioned.

235 -




L
A A }q

GLTDES

Brant 35x Crew 3ox
(Branta Licaiciz:  400x (Corvus wrachyrhynchos) 125k

i - 250x%
White-fronted Goose L. 400x
(Anser albifrons) — 400x

35x
Mottled Duck 3o wetsiia carolinensis) 125x
(Anas platyrhynchos fulvicuia) 400k 250x

; T £00x
1 Wild Turkoy 35,
] (Meleagris qallopavs) 1264 Cominen Grackis 35x
250 (Gulscalus quiscula) 125
; 400% 250x
3 400x
1 American {not
(Fulica emericana) ifx Cowbird J5x
250x {(Molothrus ater) 12%x
430x 250x%
400x
Pigecn
(Columibe Tiwvas Kose-breasied Grasbeak 35x
i {(Pheucticus Tudsvicianus) 250x
400x
f Hourning Dove _ Fox Sparvow 3hx
’ (Zenaida macroural (Passevella 125x
T 250x
400x
Barn 0wl 354
(Tyto alba} 125x
25608 40(x basal nodes
430x 400x mid nodes
4G0x distal nodes
Barred Owl 34y
(Strix varia) 125x Freparation of bird remains for
250 tdentification
400x

Tdentification of cieaned feathers
Great Horned Qwl GO0 of remains from a ird strike
{(Bubo virginianus)

Ruby-throated Hummingdivd 35
(Archilochus colubris) 125x%
400x
Yellow-shafted Fiicker 35k
(Colaptes auratus) 125%
250
400x




e EACIIENTIC BIVDDs

Aodantunr feathiers prews! on the siloror half of the leg,
ST RIS '{ttiul cnd medial sties, Bemipluaes prevail on i

W i.)(i"r
S Pruineeois poriions of vanes heeohie relatively burg
avd iners eluzely knit, until short ly abwve the unkle, whep.

By DET0on of vanes becoties sinabler and less ss Hufly .

¥olecang Migser,

Pleer trends culmisiwie in the () iy feaihers on the ankle

’ (8]

ciiosc ant Hhe leterad interior sarfaee are wtill contour feithers,
Wiy Uie others are semiplomes, Ankle fouthers emerg:
athor Buiween the seales or Huougie imdividual seales wt o
P bl or Margrin,

wcoriaur feuthers from the lower end of dhe crurad

tiaadly the only ones that nuy be ldentifiable. The

cotnbivation of smali size, flatness of e duwuy portion,

s

relntively Lirge pennpocecis portion, and sounded ip should

distinguish thien Teon of her Toat heps,

Humeral Tract

Lengtht 47 16 1l u Loway purt: 20 1o 44 percen
[ X i

®he Leathers of the humerst et proper ure those on
the dorsid stde of che shoulder {hir. Y05); they are known -
shoulder feathers in aultry terminoloey and ws e wptilars in
srittiological werminology. The feathers of he pusthunwera!

snd subliunwrid truety are associnted with tem in arrange-
fent bt are discussed oconjunetion with the feathers of
i and voniral adar tracts, which they resenible.
feathers of the humeral tract are wll eontour featfur

Bewhich the pennacesus portion hus distine zones of close Jy
AU and of open texture (fig. 196). The line of demureat jon
Barcwreie the zones starts at the puaging ot 5 veriabile distanee
r_:.-m‘r:i te Botiont of the pennaceous purtioiy, and curyes
towerd the raclis, The wdpes of the vanes con-
i m]gmth, and the tin is blanty rounded. The after-
se-thurd 1o one-Touril gx Jons & us e mwin vitues,

VTR
P buchwand from the anterier end of the Lruut,
Lwrr show the following cetds (fig. 145)

Totul lengt i inereuses.

5

Lengihoof calamus merewses.
o ikswny portivn becomes relatively  {and absolutely
foiger.
1o Upen penhaecous zove beeomies Lirger,
8. Alverfentner bocomes slightly smudler in relution to muin

@b feathors resemble feathers near G junction of
e witvestapuing and dorsad et smd corain i rgie
Tl G tie upper side of the wisg, They can usunlly be
p:;‘.ln l Groun the Interseapular and dorsal feathers by the
s el the caturmus, o distanee of 3 1o 9 nuis i the huniera)
peachers waad 3o & ma. in the others, As compared with tlie
arginnd coverts on the forearm, the humerals are masty
v Taking feathers of equal size from the humeral truct
wiid the furesrm, the former hus larger zones of downy and
2 elosely knilt peonsceous texture and tends 1o have a

Llanter tip.
Curnparison of figures 198 and 213, 2.2, shows that Temale




Wi

BRSNS

rer (b g et ob the anterior hadd
§opreddied sides, Sennplumes prev

Ef{--in\,r. o v bevomes snwller ani ol E.

G Tt cfan pertive of vanes become relutive
Gy kadt, aetll shontly above the uli

FRtiN

Condntieate o the tiny feathers on

ol : ‘.E"u\
TRV T t;:.u',r;-.i arsterior serluee ure still conl
claie are cenoptumes  Ankle foathop

the mewdes o through individual

SR

ST,
fewihors front the dower eod of
¢ e that navy bee identilg
aady sFae, Hudness of the downy
wous portion, wil rounded i

HIEE T

CEd

e wiher festhers,

Ieipeera] Treact

Trowny purt: 20 0]

B Bunwrsl (el proger )
o shoulder (fig, 195); they am
'n:-.g-‘t:",f terminology winl 5198
natogy. The feathers of the
st gssoeiated with them

add in conjunetion with thel

cien s distinet 200
pipgy, he T of

RIS Y
£ b L gin, al o varibg
M TRTN R |)Ur(iull. i
s, Dl edges of e
i E}'i;u-.;!} rnumll'.ll.‘_
Lo MBS the:

i cTIor vnd

1 pone becomes larger.
comes alighily smaller in el

cosemble feathers near e

ar and Corsal truets and cers
ne side of the wing. They of

ads 3 L Ao the rJl‘m-r-. Ay wm

she foresrm, Uw hunend
- f equad size fron the
o furiner has targer 208 d
Seplwerous wxtue and tendy

and 243, 12, :ih.U




