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PHOTOGRAPHY OF BIRDS IN FLIGHT

Foreword

Since Marey's classical studles on the flight of
birds with the ald of motlon pictures, half a century ago,
considerable progress has been made in photographic methods
and plctures showing much -gharper detalls of the movement
of the wings and feathers have been secured, Moreover,
whereas -early ploneers of aviation, such as 0, Lilienthal,
studled and wrote books on the flight of birds, and justi-
fied some of tholr designs by nature observation, gttempts
are being made, todey, to apply the knowledge of the
aviation engineer in the interprectation of bird flight
where the functions of sugtalning suvrfacs and of propeiler
are performed by one single organ, a flexible wing, . For
thls purpose photography is indispensable, The advent of
hlgh~speed cameras and telephgtolenses has made 1t possible .
to obtaln detalled records of the flight executed by the :
bird in nature, From these/motion pictures naturalists
have learned many surprisiyg facts about the flight of
different specles and rcagons for differences in performe
ance,

Among the firét to rccognlze the importance of

hotographing birds in”flight, out of doors, was the
gwedish naturalist, Bengt Berg, He secured a large number
3f plctures and photographs of flying birds and showed
%heir valuc for a better understanding of wild 1life, The
German £i¥m "Ufa' followed with motion plotures showing
the flight of birds, In the United States several
ornithologlsts excel in the production of motion plcturecs
or fllm strips showlng the flight of birds under natural
conditiong, ~ 1ln particular, the followlng speclalists,
Arthur A, Allen, Profcssor of Ornithology at Cornell
University, Alfred I, Balley, Director of the Chicago
Academy of Scicnce, Robert Cushman Murphy of the American
Mugeum of Natural ﬁistory, William L, Finlay, who has made
a life study of birds and bird photography, Gordon C. .
Aymar, author of "Bird Flight", and others, The United
States Navy has algo produced such photographs for its
OWN PpuUrposce,
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Summar

Improvoments in high speed cameras, lenses and
photosensitive materials have made it possibie to take motlpn
plotures of birds in free flight and to avold the artificlal
conditions used by earlier investigators, The stress placed
upon the study of exposures mede in natural surroundings
permits the use of the same moving plotures of birds on the
wing in work on the natural higtory of the birds as well as
in Investigations on the mechanism of bilrd flight, and makes
1t possiblc to combinec the experiences in both flelds,

Pictures of flapping flight used by all birds 1n
taking off arc available in appreciable numbers, but moviea
of the horizontal free flight, during which all the larger
birds support a gliding motlon at intervals by strokes of
the wings, are almost entirely lacking,
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PHOTOGRAPHY OF BIRDS IN FLIGHT

The habits of birds make them difficult to photoe
graph, and cven tho tamcst of blrds becomes overwexclted when
ohasea handled, or harncssed, Therc are two good methods
of get%ing close enough to birds to photograph them, namely,
by attacting them to a chosen spot with food or nes%ing'
material, or by dlscovering thelr nests, to which thoy are
almost certain to returne :

: ; In order that all essential parts of the plicture
-ghall be in sharp focus when the subjeot 1s closge to the camera,
1% is necessary to obtain great depth of fleld by reducing the
aperture, To prevent blurring by motlon, shutter speeds at
least as high as 1/100 and preferably 1/200 of a second are
required for ordinary bird photographye The synchronous
operation of shutters and electric flash bulbs permits the use
of small apertures and short exposures, With the fastest £ilm,
for instance Eastman Buper XX, and the brightest foll-filled
buldb, good exposures can be oﬁtained at 1/200 of a second and
£/46, By means of a speclal trigger, the timing devlce can
easlly be operated at any distance from the camera (B, Porter,
New England Naturalist, 585~9, 1939), :

For the photography of birds in flight, the permlssiblec
exposure depends on the number of the wing beats and the speed
of the wing movement, The followlng table shows the number of
strokes per second for some birds (Gordon O, Aymar, ps 133).

Humming bird up to 200 Blue Jay 3 1/5
Sparrow 13 Buzzard 3
Swift 10 Black Vulturc -2 1/2
Duck : 9 Heron {cinerea) 2
Pigecon 8 gtork 2

. Pelican el 5

When the wing of a hummin% bird makes about 55 strokes
per second, the tip moves about 29 feet per seocond, or 20 milet
an houry Aymar observed a Kingfisher hoverling in almos® :
motionless alr and estimatoed that 1ts wings beat at least 8

times a second (Aymar, p. 47)e

The speed of flight ranges from 10 to 17 mlles per
hour for the Kingfisher and the Song Sparrow, 25 miles per hour
for Flicker, Oriole and Red-winged Blackbird, 26 to 36 mlles
per hour for pigeons, 40 to 60 for geese and ducks, to over
70 miles per hour for the Bwlft, As regards the Bwift,

0ol, Meinertzhagen, a Britisgh aviator, who has secursd a numbo:
of records w Iththe use of an aeroplane and surveylng linstru.
ments, states that the Bwift ocan lncrease the speed of 70 miles
an hour to a veloclty of over 100 miles per hour,
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- One of the easlest blrds to photograph in flight 1s
the gull, Even cameras with a short focus give-sufflclently “x
large plctures, because in suitable surroundings flylng gulls
are not as eaaily gcared away at the approach of man ag are
the same birds at rest. - The camecra must. be, eonsgtructed for
exposures of 1/1000 second, or at least not longer than 1/500
second (Bteiniger), Gulls geem to be unable to meake headway

against a wind of 30 milecs per hour (McMillan), .

_ ‘Wherc photographs have to be taken from a dlsgtance
and minute detalls are not essontlal, miniaturo ocameras wlth
telephoto lenses have becn used, as for instanco, the Jontax IT,
on a chest tripod, with a rapid leng, Sonnar f£/2,8, £=7 1/8 1in,,
at £/5,6 and 1/200 scc,, for plctures -of flyling herring-gulls
(Wachs)s Thls camcra.contains the view-finder and the focus~
sing control in the same field, | L : ;

e While landing on.its nos% on a sunny day, the tltw
nouse (Remlz pendulinus; has also been phgtogzaphedf{Franko)
with the aid of a Contax canera { Tessar f£/3.5, focal length
2 in,, at £/3.5, exposure 1/1250 dec, . - . - .

Photographs of a gparrow -taken with a Contax and
a telephoto lens, show that the bird can attaln remarkable
speed in a short distance when startled from a window feeding
box (Lemuel Lincoln in Aymar, pc 188)c:

| For taking photographs of.the wings in their
various aspects, exposures have to be reduced to 1/600 or
even 1/1000 second (Aymar, p. 131, climbing plgeon; pe 137,
Mallard, 15 yards before ianding),u In an ordinary motion
pleture camera the fiilm moves and stops between each two -
plctures; when the spced excecds 128 pictures per gecontl, . the
forces required to move the film qulte often break the film.
Cameras with continuous rotation of the film and wlth speclal
ghutﬁgrs have to be usaod for taking piciures of birds in free

llg 0 . . . - Coxtomar

The Magnan- ultracinema, used for the photography
of the motion of pigeon wings, wlth an objectlve of 55 min,
focal length, behind a disc contalning 6 radlal slits glves
100 to 1,000 exposures per second of a plgeon at a disbance of
4 metres. These.arc projected onto one half of the moving
£11m} the other half of the film is used for recording plctures
of tﬁe image of the bird reflected from vertical or horlzontal
mirrors, . In other tests the , 7lcohlangof a manometo were
photographed with the unused haif 'of the fllm, through a 150
nme objectlve, iy SR g W '

Both Marcy and Maghan attemphed to secqure threo
simultaneous plcturee of the Tlrds for each exposure, elther
by using three cameras (above, behind and beslde the bird),
or by projecting images roflected by mirrors showlng the blrd
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ae seen from above or from behind upon the same strip thatb
recordg- the image of the bird as scen Irom the sidc, The
pletures thus obtalned are smait and show only tha first
few strokes of the wings; eince the birde, pigcons, in
particular, are caused, by means ol an electric shoclk,

to fly away, the mcvoments of the wing and tho bchaviour
of the bird, cxpousod to strong flashes of light, may be
far from normali. Ln recent studies of the filght of
pigeons, G, Guidl prefers, therefore, %o take three serles
of plcturce from throe diffcrent directlons, orne alflter the
other, and to compare ploturcs in which Tic angle of climb
or of descent is about the same, When several hundred '
films are avallable, thrco pictures corresponding practi.
cally to the samo phasc of the wing moflon arc net hard -
to £ind (either 64 or 128 pilctures por second, or 9 or 17
respectively for vach stroke, exposurd 1Y2,000 second)e

: ~ Tho mogt dAlfficult gubject to photograph in flight
ig, of courso, the humming bird, To'learn.how a humming
bird moves its wings, 1t is necessary to combine a gl ., e
scoplc leamp giving bright flashes wlth one of the speccial
motion picture camcras dcslgned to tako geveral hundred
pletures a second. In an ordinavry moftion plcture camera
the film starts and stops between each two pleturce; in
the high spued cemeras -of Magnan and that of Edgerion, -
the f£ilm moves steadily, and if neccssary the light is 3
timed to ‘flagh whenever there is film for another plcture
behind the lens. About 1935 Professor He E. Edgerton:
wag invited to photograph humming birds fesding in large
nunbers from sugar* solutlons, As yct, however, it has
not been possilic tou sccurc motion pilgtures of hunming:
birds. flying &t their top speel, The pictures %takon ghowed
rates of 50" and W5 completu egtrokes a gecond; there 1s
evidenco that the birds can move. their wings huch faster,

In the fastcs’s photograph of a blrd in flight
a plcture haken of a iourning Dove by Profesgor Harold-ﬁo
Edgerton and Mr, X, Germoshausen, the exposure wag ‘roduced--
to 1/75,000 second, e

~ In contrast with tho humming bird whlch malntalns
itegelf in the air at the expense of uncoasing wing motion,
plgeons and othor blrds with very broad flexlble wlhga;
are able to.glide and soar as soon ag They have reached
gufficient altitude,* The btransitl: . from the nearly
vertioal rise with rapld wing beats to the gliding filghts
with infrequent beats is acoompllished by a decrease in
the nolse producud, an inclinatlion of the body, and. a change
in pitch of the wing surface,  As.le toq be éxpected, the
larger number of avallable motlon pilctures vefer to the
initlal stages and not to free flight,
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