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THE USE OF THE SET CAMERA AS A TECHNIQUE IN
WILDLIFE PHOTOGRAPHY

INTRODTCTION

General Obiectives

The purpose of this study was to investigste as thor-
oughly as possible the meny and varied uses of the set
camera in obtaining wildlife photographs, As used in this
thesis, a set cemera is any camers pleced in position so
that 2n animal, by some naturel sct such as walking along
a trall or plecking up food, will trip the shutter and take
1ts own picture, In this thesis the types of equipment
applicaeble to this kind of work sre investigated, the ad-
vantages and dlsadvantages of set csmera photography ere
dlscussed, the verious groups of snimals most practical to
work wlth are listed, and the nossibilities of additional

work with set cameras are considered.

Need for Wildlife Photographs

Studies hsve shown that spproximetely 80 per cent of
the total of humesn knowledge is galned through the use of
the sense of sight. Knowledge of many things 1s geined
through direct observation. Other things are read ebout
or pictures of them are seen. BRBoth the printed word and
the nicture 2dd greatly to humen knowledge. The most

accurate type of picture in the reproduction of the
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original object is the photograph, and photographs have
played a tremendous part in adding to practically every
field of human knowledge.

Persons working in the field of conservation education
have long known thet 2 good photograph of an interesting
sub ject will catch and hold a2 person's attention far more
readily than pspges of type on the same subject lacking
1llustrations, Often the photographs first draw attention
to what a2 written plece is trying to say. This 1s very
important, for printed information is worthless unless the
public will read it.

Photogranhs also play 2n important part in wildlife
research, for the human eye is not fast enough, and the
human memory not good enough, to record permsnently certsin
details. Much asction which s too repid to be seen clearly
by the human eye csn be recorded through the use of photo-
graphy, for a photograph can record details and retain

them indefinitely.

Ceneral Methods Used in Wildlife Photosraphy

Wildlife photosraphy probably begsn shortly after
the invention of the camera several hundred yesars ago,

but 1t first became prominent in this country about 1337

when George Shiras III began trylng to record the images
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of enimels on sensitized glass plstes.l Shires, who hss
been celled by some "the father of wildlife photogrsphy,”
did a tremendous smount of work in this field. While
Shiras hed to be content with hesvy glass plates, slow
emulsions, and hesvy, bulky cameras, the modern worker haes
avallable small, quickly operated camerss and films with
emulsions fast enough to take pictures in very dim light.

The improvements 1in photographic equlipment have been
great since the early days of photography, but the basic
technicues used in wildlife photography have changed very
little. Modern wildlife photographers still use three
basic methnds of obtaining thelr photogrerhs, just as
Shirss did years =ago.

One wildlife photogrevher, using 2 televrhoto lens
mounted on a gunstock, very ceutiously spprosches s water
hole in the early morning licht and attempts to get close
enough to s drinking deer to photograph 1t. This is
stalking, the most commonly used methond of obtaining wild-
lirfe photographs. The camera need not be mounted on a
gunstock, It may be on a2 tripod, or simply held in the
hands., The photographer is in direct contact with the
camera and operates the cemera directly (See figures I
and ).

1 a glossary of photographic terms used is included in
the Appendix.
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) Another photographer fastens hls camers to a small
tree neer the water hole and runs long wires to his hiding
place in another tree sbout 100 feet away. When the deer
comes to the water hole to drink, the photogransher pushes
a button end the deer 1s photographed., This is remote
control photography, the second most popular genersl method
of obtaining wildlife photographs. The camera is operated
from a distance by the photogravher.

A third ohotogranher plsces his camers in the ssme
tree near this water hole, but instead of running wires
to a tree 100 feet awsy, he stretches = thin black thread
across the trail st the edge of the water hole. Then he
goes home, hoping that during the night = deer on its way
to drink will push agsinst the thread, thus setting of?f
the cemera and teking its own picture, This is set cemera
photography. The animel, not the photographer, sets the
camera off, The photosrapher merely positions the equip-
ment so that the snimal will cause the f11m to be exposed.

The three methods of w!ldlife photogranhy mentioned
above have been =2vatleble to photosraphers since the in-
vention of cameras, and although the general methods hsve
not chenged, the development of more snd better equipment
has made differences in the ~pplication of these methods.
Of the three methods, the third, set camers photography,

is least used by wlldlife ohotographers,



Advances In Set Camera "ork

The earliest reference found in the literature to
any set camera photosraphy was en article by Shiras (37,
pe L425), written in 1908, in which he discussed getting

photographs of mink, (Mustele vison Schreber) (31), by this

method.

Shiras used a2 camers having a top shutter sveced of
only 1/100 of a second, and fleshpowder for s light source.
This flashpowder was of an explosive type and animsls
photogranhed with 1t must have been badly frightened.
Shiras (33, p. 179), mentioned seeing the glow from a
flashpowder explosion up to 20 miles away, However he was
able to get some rather rood photographs with this equip-
ment and was recognized as one of the most successful of
the early wildlife photographers. Shiras used very simple
equipment to trigper hls cameras, such as strings fastened
across game trails, and bait tied to strings. Many of his
photographs showed the strings and other eguipment used,
and photographs were often blurred hecsuse of the slow
shutter speed used., Nevertheless he had great faith in
set cemeres photorraphy and stated in one of his articles

(39, p. 763):

"The purpose of this article 1s to show that
a camera and accessories can be so arranged thst
any animal or bird snd many a reptile, however
large or small, =gile or cunning, may hsve its pic-
ture failthfully recorded, during daylight or dark-
ness, without the immediste presence of 2 human



assistent."

Since these early attempts st set camera photocraphy,
cameras heving much faster shutter apeeds and higher
quellty lenses of greater speed have been produced,

Faster films and better 1light sources have heen developed.
Flashbulbs 2nd electronic flash have repleced the flash-
powder. Electrical devices have been uttlized to grestly
improve the equlipment avallsble to the set camera photo=-
grapher,

Even 23 this 1s heing written, much new equipment is
coming on the market that will be of grest help to the set
camera user. In the years to come many more technical

advences will undoubtedly be made,

Detailed Objectives of the Thesis

It is the intentlon in this thesis to deseribe some
of the photographic ecuipment now aveilable, mentioning
in detail the importsnt pasrts of the camers as they pertain
to set camera photography. The verious types of lighting
will be discussed., A few of the many triggering devices
that can be used will be considered., Effective baits and
lures, important in thls type of photography, will be
listed for some of the animals, Methods of ccnceslment
and protectlion of photographic equipment will be discussed,
ag will the various procedures necessary In attempting sst

camera photography.
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The results of two yeers of work with set csmeras will
be discussed and enalyzed, The d!sadvantages and 2d-
ventages of aset cemera photogrenhy, the tynes of persons
who are most apt to use set comeras for wildlife photo-
graphs, and some methods and equioment not sctuslly used
In this study will be considered. In general, the entlre
field of set camera photography of wildlife will be dis-

cussed,



METHODS AND MATERIALS
Cameras

Any camera may be used in set camera photography.
Some, however, are very difficult tc use, some are only
fair cholices for this type of work, while others are very
well sulted to this type of wildlife photography. Rather
than discuss the various types and makes of camerass on the
market and their good and bsad points, the various parts of
a camera wlll be discussed as they relate to what is
needed or desirable for set camera work. Some features,
consldered very desirable for other purpocses, are not
needed In set camera photography. On the other hand, some
features required for set ceamera work are not needed for
other types of photography. The essential features to be
discussed include the camera lens and disphragm, shutter,
flash synchronization, film size, focusing methods, and
viewfinder.

Lenses, The camera lens is the psrt of the camera
that is responsible for focusing the 1ight onto the film.
Basic optics of camera lenses wlll be discussed only
briefly in this thesis, For more detailed informstion
consult Kingslake (27) or Quarles (33, p. 20-47). In
theory, a lens that 1s perfect in resolving power will
focus each point of light from the subject as an extremely

small circle on the fllm, Actually, however, perfect



lenses sre not yet possible, thouzh lens makers will
approach thls more closely as new manufacturing technlques
are developed. A polnt of light reflected from a subject
is scturlly focused rs a very sma2ll circle on the film,
The smaller the cirecle, the hizher the resolving power of
the lens. The resolving power of a lens is one of the
factors which determines the quslity of that lens. The
quality of lens needed will depend on the use to which

the finished photograph will be put. For some types of
research in which ell thet is desired 1s 2 record of what
specles of animsl was present, & lens of only fair cuelity
would be adequste, and in fact may often be preferred
because of the lower equipment cost. However, for work
done to produce the best wlldlife photographs, a lens of
high quality should be used.

The speed of the lens needed will depend on such cther
variasbles as the speed of film, shutter speed, and the
amount of light aveilable. Other factors being eaqual, s
faster lens will be needed with the slower films, wlth a
more rapid shutter speed, or with a wesker light., For
most uses 1t was found that s setting of f 5.6 was
adequate, and all but the most inexpensive cameras ususlly
hsve lenses which are that fast, It must be remembered
that the smaller the f number, the more shallow the depth
of field. For a more complete explanation of depth of fileld

as 1t 1s relsted to the size of diaphragm opening refer
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to Kingslake (27, p. 74=93). The depth of field should
be great enough to get the entire animal in focus. As
an example, a 50 millimeter lens set st f 2, end focused
at three feet will have a depth of field of only about one
or two inches on either side of the three foot masrk, The
same lens, focused at the same distance, but stonped down
to £ 22 will be in focus from about two feet to approx-
imately five feet, glving 2 much grestsr depth of fileld
than when set ot f 2, |

The focal length of the lens used wlll egain depend
upon circumstances, but it was found thet the normsl lens
for most cameras being used wes generslly suitable, If =
wide engle lens 1is used, the equipment must be plesced
close to the animsl which may cause it to become fright-
ened, Use of = telephoto lens, on the other hsnd, requires
thet the camera be set a considerable distance away in
order to get the entire animsl in the pnlcture area, Since
the amount of licht from 2 flsshbulb loses intensity very
quickly =as distance !s incressed, it is usually not de-
sirable to have the source of light too far from the sub-
jeet. As the normal lens is the one most commonly
available and most generally used for other purposes, it
1s the lens most apt to be employed for set cameras work,
A wide angle lens might be desired for photogranhing very
large =nimals, so that the cameras snd lights would not

have to be placed too fsr awey from the subject. Likew!se,
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2 telephoto lens might be desired for use on very small
animals, so thsat the equipment would not need to be set
up too c¢lose to the subject to be photographed.

Shutter. The shutter s one of the most important
parts of the camers, ss 1t regulates how much light passes
through to the film. The two common types sre ths leaf
snd the focal nlane shutter.

The leaf type 18 mounted between the parts of the
lens, or directly behind the lens, These ere then re-
ferred to as 2 between the lens shutter or behind the lens
shutter, respvectively.

Leaf type shutters vsually have a top speed of sbout
1/500 of a second, which has been found to be adeauate
for most set camers work., Shutters of this type are
easily synchronized to hsndle either flashbulbs or elec-
tronic flssh et 211 shutter sneeds,

The focel nlane shutter is mounted just in front of
the film, or plane of focus, 28 the name suggests, Shute
ters of this type usually consist of two curtains th-t
move past in front of the film, One curtain moves scross
and the second one follows. The time lapse between move-
ments of the two curtains determines the shutter speed.

At the higher shutter speeds the second curtain starts
across before the first is completely past, so actually
there 1s a narrow s31it moving across the film, The narrower

the s1it, or the faster the slit moves, the faster the
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shutter speed. Although theoretically there is no max-
I1mum speed for this type of shutter, in practice the top
spesd normally to be expected on cameras having focal
plane shutters is 1/1000 of a second. This type of
shutter is eas!ly synchronized for use with special
flashbulbs, called focal plene flashbulbs,

However, it 1s possible to use electronic flash only
at the slower shutter speeds. Since a2t the higher shutter
speeds a nerrow slit moves across the film, the only pert
of the film that will be exposed is that area which
happens to be uncovered by this slit at the instant the
flash goes off. At the slower shutter speeds the entire
area of film is uncovered at one time, so the flash will
expose 1t all. The maximum shutter speed at which elec-
tronic flash cen be used varies with the make of camera,
but is usually between 1/20 and 1/50 of a second.

Whichever type of shutter is used in set camera work,
the shutter speed should be sufficiently fast to stop all
action. Much animal motion is quite rapid. It was found
that a shutter speed slower than 1/100 of 2 second was
not satisfactory. A speed of 1/200 of = second was used
most often and sometimes an exposure time of 1/500 of a
second was needed to stop fast action. If the other con-
ditions are such that s fast shutter speed may be used,
it 1s advisable to nse the fastest speed available, as

the action at the time of exposure is not predictable and
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it is better to have 2 shutter speed that is too fast
than one thet 13 too slow (See figure 9),.

Shutters are e!ther of the self-cocking type in
which the shutter is cocked and released in the same
motion, or a type that is cocked by one operstion snd re-
leased by another. ¥or set camera work the latter type
of shutter is recommended because of the ease with which
this shutter may be released. The actusl tripping of
this type of shutter requires only = very light touch.
The self-cocking shutters often require =2 rather strong
pressure to operate them since the work of cocking the
shutter springs 1s done 'n the samec motion that s re-
quired to trip the shutter, Therefore, a much grester
pressure on the shutter release !s required to trip a
self-cocking shutter,

Flash Synchronizstion. Since most set cemers photo-

graphy 1s done at night, some artificial light 1s needed.
This light source must be synchronized so that the light
reflected from the subject reaches the camera at the same
Instant thet ths camera shutter 1s open, otherwlse no
pleture will result.,

Most modern cameras are synchronized for use with
either flashbulbs or electronic flash, or often for both,
The instruction manual or pamphlet will indiceste which of
these the cemers is adapted for. It has heen found that

synchronization for use with one of the popular sizes of
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flashbulbs is best for most set camera work,

It is often possible to have flassh synchronization
eadded or built into cameras not originally having this
feature, or some form of external synchronization may be
used, However, in using external flash synchronization
problems might arise as many of these systems are not
dependable, =nd it s strongly felt that a camera with
built-in synchronization should be used if possible,

Film Size., The film size will be determined by the
use to which the final photogranhs are to be put. Cameras
may be purchesed to handle negstive stzes from 8 m1lli-
meters to 30 by /.0 inches. HNelther of these extremes 1is

7 millimeter ailze

precticsl except for special uses, The
1s thet commonly used by smateur movie photogrsphers,

The next larger size, 16 millimeters, 1is generally used

by professional motion picture photographers snd advsnced
amateurs., A few sti1ll ceameras handle this size, but 1t is
rather small for any serious set cemers photography. The
next larger size, 35 millimeters, !s probably et present
the most populer slze for still camera work, This film
size, which measures 1 by 1 1/2 inches, was once thought

to be too small for serious photography, but with the
improvement of f1lm emulsions, developers, csmers lenses,
etc. over the yvears, this size has »nroven to be very satis-

fectory. Enlargements up to and including 16 by 20 inches

cen be made from a 35 millimeter negetive by n carefnl
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worker, and the results may be of very hizh quslity.

The common roll film sizes are 127, 120, and 620,
Actual sizes of 120 and 620 film 2re the seams, differing
only in the spooling., These follow the 35 mlllimeter s'ze
f1lm in popularity. A roll of 120 or 620 film will meke
12 negatives each 1 5/8 by 2 1/!; inches, 10 negetives
each 2 1/L by 2 1/l tnches, or 3 negstives esch 2 1/l by
3 1/l; inches, depending on the design of the particuler
camera Iin which it is used.

The common cut or sheet film sizes are 2 1/ by 3 1/l,
31/ vy b 1/b, L by 5, and & by 7 inches. The I by 5 is
probably the most generally ussd and hss become the
standard for professicnel photographers in msny fislds,
Larger sized sheet £1lms sre availeble, up to 30 by LO
inches, for specialized uses.

Each of the film sizes dlscussed has certain =d-
vantages, The greater the T1lm size the larger sized
enlargements that ceon he made without showin~ graininess
or lack of sharpness in the photograph., The smsller the
f1lm size the lowsr the initilal cost of 711lm, Film sizes
most commonly used are those from 35 millimeters up to I
by 5 inches, The standard sized black and white print for
commercial use ts 8 by 10 inches =nd 't has been found
that quality prints of thils sizs can be made from a 35

millimeter negative by & careful worker, though it 1s

easier to work from 2 larger size negative, such as 2 1/h
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by 2 1/ or |} by 5.

Focusing. The method of focusing the camera to be
used for set camera photography is not as important as it
{s in many other types of photography. Since plenty of
time is usually available when meking the set, such rapid
focusing devices as split-image rangefinders and single
lens reflex focusing are not necessary, Many of the in-
expensive camerss in fact have no means by which to change
focus, depending for sharpness entirely on the considerable
depth of fleld of the fairly slow lens. These, however,
cannot be normally used at distances closer than sbout
five to eight feet.

A simple focusing scale which can be set by hand is
sufficlent for set camera work, as the distance to the
subject may easlly be measured at the time the set 1is
made. Split-image or ground gless focusing is convenient,
and will speed up the operation, but it is not essential.

Viewfinder. All cameras have a viewfinder, as a

camers would be worthless if 1t could not be saimed with
accuracy in the right direction. Here again, as with the
focusing method, the type of viewfinder is not important,
as long as it 1s fairly sccurate.

Although any camera may be used for set camera photo-
gr=phy, 1t is reedily evident that certain features sare
desirable for the best results. The camera lens should

be of reasonably high ouslity, and the lens speed should
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be sdequate, ot least f 5.6, The shutter should be
falrly fast, at least 1/100 of a second, should be a cock-
ing type for ease of use with some of the triggering de-
vices, and should be synchronized for flashbulb use, The
size of the film will devend on the results desired, but
should normally be in the range between 35 millimeter and
Y by 5 inchss., The camera should have s viewfinder and =
focus ing device.

Many gond camerss srec on the market, most of which
will meet the requirements for 2 cood set camera, The
one used willl probably be that which the photographer
already owns, If this equipment is nurchased specifically
for set camera use, some thought should be given to what
is needed for this purpose and to what other uses the
camera may be put., A cameras adequate for set camevé work
may lack some features useful or even vital for other
types of photography.

Cameras Used. To check the advantages and disad-

vantages of each general type, three cameras were used in
this study. These included 2n inexpensive 620 roll-film
camers, a sheet film comera which used 3 1/ by I 1/ fiim,
and a high quality 35 millimeter camera, ILech was found
to be useable for certein types of set camera photography.
The inexpens’ve roll-film cemera had & voor quality
lens, with a slow speed of sbout f 11 or f 15, which was

not adjusteble, and =2 shutter hevine one slow speesd of
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about 1/30 of a second. It was synchronized for use with
flashbulbs, made negatives 2 1/ by 2 1/ inches, and had
an inexpensive viewfinder and a fixed focus lens. Photo-
graphs taken with this camera were not sharp because of
the poor quality of the lens. The slow shutter speed
often caused blurring due to animel movement, and the
fixed focus lens allowed a minimum camera to subject dis-
tance of about eight feet., These proved to be dlssdvan-
tages for most work except where a poor quslity photograph
would be acceptable., Such cases might include research
work where only a2 record of the species teking = bait is
required (See figure 8). The advantages of this camera
included low cost, synchronized flash, fairly large nega-
tive size, and simple operation.

The sheet f1lm camere used had 2 good quality lens
wlith a speed of f B and an adjustable diaphragm, a cocking
leaf type shutter which wes synchronized for flesh and had
a top shutter speed of 1/200 of a second. This camera
used 3 1/l by lL 1/li sheet film, and was focused by means
of 2 ground-glass back which was also used as a viewfinder.
Photographs taken with thils camera were sharp and generally
of good quality. The use of large sized film was also
an advantage. The ground-glass type of focusing and fram-
ing was slow, but speed is not necessary in this type of
work., This camera, though not practical for many other

types of photography, was found to be very good for set



camera work,

The third camera used was a 35 millimeter Leica, and
was employed for most of the work herein described. This
camera was a very good one for set camere nholography.

It had an f 3,5 lens of very high quelity, constidered to
be cne of the world's finest. This largest lens opening,
however, wes never used. Maximum shutter sveeds up to
1/1000 of o second were also availsble. It had 2 cocking
type shutter that was very sasy to rslesse, and the shut-
ter was synchronized for flash st all shutter speeds. 4<he
small f1lm size o 1 by 1 1/2 inches was not “ound to be

a disadvantage beceruse with the high quality lens =nd
modern f1lms snd developers, good quality enlargements up
to 16 by 20 'nches covld be made from negatives taken with
this cemera. The opticsl viewfinder was easy to use, end
the camera hed = split-image rangefinder for focusing,
though this feature 's not necessary for set camsra work.
Possibly the only disadventage was the high equipment
price, This camera cost 250 dollers snd sone concern was
felt for leaving such expensive equipment in the woods

for deys at 2 time, A much less expensive camers heaving

similar features would be equally setisfactory.

Lights for Set Camera Photography

Four main tyves of 1irht sources sre avallable to

the set camers photographer: nstural light, floodlights,
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electronic flash, end fleshbulbs, Esch could be used in
certain specified situstions,

Natural Light. Light which is furnished by the sun

1s known 2s naturel light, Normally it is a poor cholce
for set camers work hecsuse it !s not constant in intensity.
During the course of a day the intensity of sunlight varies
greatly., It 1s much more intense at noon thsn at elther
sunrise or sunset, Clouds =2nd haze come and o, changing
the amount of light reaching the subject. Shadows of trees
and bushes move during the course of the dey =2l1so, *here-
fore, except for those few instances where 1t may bhe
assumed with some degree of sccuracy that the light would
remain within certain desirable 1imits, natural 1ight is
not a good choice for the set camers photogranher, How-
ever, if it is felt thet the picture will be taken during
that part of the day when there is little veristion in
light intensity, that no clouds will dim the light, and
that no objeect will c23t shadows on the nilcture ares,

then natural 1licht might be better than one o° the arti-
flcial forms.

Floodlights. Floodlights are also a noo» choice for

set camera photography because o” the necessity of having
fhese lights turned on censtantly. Unless & source of
household current was available, the battery cost would
be high, and photographic floodlights hsve short durstions

of expected use. No special reason is known to want a
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constant lizht source and such might frighten an snimal.

Electronic Flash, Electronic flash 1s a relastively

new development, having been avallable to ths public only
since the 1930's. Electronic flash hses the adventage of
high speed exnosures since the durstion of the exposure is
controlled by the flash itself and not by the shutter
speed. The flash duration varies from 1/500 of 2 sscond
to 1/1,000,000 of a second. Most electronic flash units
on the merket have flash durations of from 1/570 to 1/2000
of & second with 1/1000 of a ssecond being the most widely
used,

Three basic types of power supnlies are used for
electronic flash units., These are household slternating
electrlc current, rechargeable storage batteries, end
non-rechargeable dry-cell batteries. Some unlts offer a
cholice of interchangesble power nacks snd nthers sllow the
use of hnusehold 2lternating current as well =s efther
atorage or dry-cell batteries. DLeach of these power
sources has certaln adventages and disﬂdvantaées.

Units using household alternating current offer the
lowest cost per flash, beinz less than 1/10 bf a cent per
flash., This type of unit also frees the photograepher
from the worry of wondering whether or not the batteries
are properly charged, However, to use this type of unilt,
an alternsting ~urrent outlet must be handy, and this is

the one major cisadvantage.
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Recharceable storage batteries offer a cost per flash
only slightly higher than that of alternsating current
untts, and these batteries have the sdded edvantage of com=-
plete portabllity, since they do not requlre use of an
electrical outlet., However, they have the disadvantage
of greater velght and o the need to rechsrge the hattery
after 50 to 100 flsashes,

The dry-cell battery units using high voltage bhatteries
have a gshelf-11fe of ahout 2 yesr and will 2llow from 1000
to 2000 flashes per hattery. However, the cost of oper-
ating these units is higher, going un to about two cents
per flash, Units of this type have the advantages of
being light in weight 2and allowing longer usage before new
batteries are needed,

Although electronic flash units are excellent for
many types of photogrsphy, these are of 1ittle help to the
set camers photographer, Electronic flash may be used,
bu since the unit current must be switched on at =all
times, the battery drain would be greet snd the expense
excesstlve, As only one pleture may be obteined with each
camera per night, no need exists for o respeating type
flash untt,

Flashbulbs, Flashbulbs differ in size 2nd shape,

end in the length of time reaulrsd to ignite end burn.
Flashbulbs are classed =8 fast-peak, medium-peak, slow-

pesk, or focel-plesne, based on the time required for each
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to reach its peak brightness, The type of flashbulb re=-
commended for any particular camera will usually be speci-
fied in the guide pamphlet that comes with the camera,
Most cameras havins. lsef type shutters use the medium-peak
bulbs such 23 Generel Electric number 5 or Sylvanis number
25, All cameras with fTocal plane shutters use Tocal-
plane type bulbs such as Generasl Elsctric number 6 or
Sylvanias number 26,

Flashbulbs 2re the best cholce of light source for
most types of set camera work, These gzive 2 constant
amount of light Intensity and are small end convenient, and
the flash bsttery i1s in use only when the actual exposure
is made, VWhen used with =11 but the very slowest fillms,
flashbulbs give sufficient light for most set camera photo-
graphy. For instance, using 2 film with sn ASA speed of
200, a shutter speed of 1/100 of a second, #nd 2 number
S or 25 flashbulb, s correct exposure will be obtsined at
about 15 feet with = disphresgm setting of hetween f 8 and
f 11, Flashbulbs were used ss the source of lisht in all
photography listed here, and are the type of light sources
recommended for all but special casea for set camera
photogrephy.

Batterles should be tested frequently as some flash
units may have minor shorts that slowly drain the bat-
teries, Removing the batteries from the flash gun while

it s not sctuaslly being used will often considerably
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prolongz the battery life.

The guide numbers printed on the flashbulb cartons
should not be used for set camera work ‘n most cases,
Gulde numbers are computed for use in a medium sfzed
room having wells and celling painted 2 light color, The
light colored wells end cell’ng reflect the light from a
flashbulb so that a high percentage of it reaches the sub-
ject., %When flashbulbs a2re ussd in the woods where few 1f
any reflective surfaces exist, much of the light does not
reach the subject., Therefore, for use out-of-doors st
night it wes found thst the sulde numbers zlven were much
too high snd the csmera's diaohragm must be opened 2vprox-
imately two stops. For exsmple, if the gulde numbers in-
dicete camera settincs of 1/200 of a sscond at f 16, the
correct setting was found to be shout 1/200 of 2 secrnd et
f 3 However, the best way to determine the correct
guide number to use 1s to maks tests, using the same film,
flashbulb, developer, and at lesst a sim!lar location to

the one that wi1ll be used for the actual cemers set.

Trigparing Devices

A good triggering device for set camera work must be
one that 1s easily set off by the animsl being photo-
graphed, 1is not apt to fall becsuse o” adverse westher
conditions or other causes, and is at lesst partially

selective ‘n the choice of animals to be photographed.
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The simpleat triggering method 1s merely the use of
a atring or thread connected to the camera's shutter re-
lease, The other end may be fastened scross =2 pame trall
so that an animal walking along the trail will press a-
gainst the thread snd trip the shutter, or it may be
attached to a2 bsit 3o thet an animal taking the beit re-
leases the shutter, This type of triggering device 1s
very easily set up, and is inexpensive, but 1t does have
disadvantages, Most camers shutters do not operste easily
enough so thet this direct‘pull would trip the shutter,
especially in the casse of the use of 2 trip thread, An
animal is apt to feel the thread snd back off before enough
pressure is applisd to set the camera off,

Therefore, 2 modification may be masde thet wonld cone-
vert ¢ glight pull on the thread by the -nimal into »
stronger pull on the shutter release, Th!s msy be accome-
plished in many ways. Contracting springs or ruhber
bands, pneumatic bulbs, and cable relesses may 211 be
used to adventage. As shown by Evans (3, p. 161), a
slight pull on the threed mry dislodge 2 smell weilght
which fa2lls and pulls on the zhutter rolease. Various
metal springs or rubber bands may be rigged so that a
slight pull will relesse them, they in turn pulling on
the shutter release. A very common and easily used trig-
gering device 13 the mousetrap., A camera and mousetrap

may be set up in such a way that when the mousetrap is
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sprung, o string tied from the mousetrep's baill to the
shutter release will set the camera off, A rat-tra-s might
be used to soueeze a2 pneumatic bulb fastened to a long
rubber hose which 1s in turn attsched tc the shutter re-
lease so that a plunger will trip the shutter., A mouse-
trap or rat-trep can =lso be used to push on a long cable
releage., The number of variations of devices of this
type 1s limited only by the photographer's imagination,
though 1t 1s felt that the mousetrap is & falrly simple
and denendahle device for this tyne of set.

Many of these triggering devices heve disadventapges
that meke them annoying to work with, It was found that
when the common black sewing threasd beceme wet it would
shrink the thread sufficlently to trip the shutter,
Threads should be checked for shrinkinge or streteching
characteristics before they @sre 2ctuslly used in a set.

To insure thet the direction of pull on the shutter re-
lease %1s correct, threasds must often be run through screw-
eyes, around n2ils, or around twigs. Esasch contact causes
friction, sand sets up a2 »noint where the thread might
freeze In cold weather, Methods employing stretching the
thread across a treil mey fail Iif the enimsl sees the
thread =2nd avoids 1t. HMany o7 these devices are in part
visible to the camers, 2nd will be seen in the finsl
print. Any triggering method where lonpg lengths of thread

are exposed i1s subject to failure due to fallings limbs,
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twigs, cones, 2nd snow, Once a small bird caused a set
failure when it flew Into the thread and set the camera
of'f,

Through the use of electr’city it wes found that
camera sets ecould be mede that were not subject to many
of the causes of failures already listed. No triggering
method is foolproof, but some of the electrical devices
are fairly dependable in thils respect.

All of the electrical devices have four maln com=-
ponents: & solenoid, s nower source, electrical wire,
and a switch. The solenoid is the key part and conslsts
merely of a small electro-megnet tﬁat 1s canged to re-
lease the camers gshutter when an electrical current passes
through coils of wire in the solenoid., A solenoid es-
pecially msde for photographic work mey be nurchased for
20 dollsrs or less, Benter (i, p. 15L) describes in detes!l
how he constructed = solenoid for use 'n remote control
photogrephy which could slso be used for set camers work,

The nower source for these electrical triggering
devices consists of one or more batteries., The photographic
snleno!ds are designed to operate on three standerd 1 1/2
volt flashlight batteries, provided that not too much
wiring is involved in the circult. It was found that a
8l1ghtly higher voltage would compensate for the longer
wiring needed in set camera photography, and that for this

purpose a slx volt lantern battery was =2 good choice. If
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mobility was not a factor, & slx volt car battery could
be used and it has the sdvantasge of be’'ng rechargeable,
Car battsries are obviously heavy and swkwerd to carry.

Extension cord wire was used with theses electrical
trigeering mechantsms, This 13 an insulsted double wire,
ts lnexpensive and may be purchased in any hardware store.

The lsst part of the electrical triggering device 1s
the switch and each switch must possess certaln basic
requirements., In its normel position it must be open,
1t must be rather easlily closed by some ection of the
animal beine photographed, and it must open again after
the pilcture is teken.

The =switeh should also be eesily concesled from the
antmal end it mast bz of s type that 's not adversely
affected by the weather.

As with the first mentioned triggering devices, one
of the simplest electrical devices also employs a thread
stretehed across a peme trail. Instead of having the
thread pull the shutter relesase directly, however, a pull
on the thread will cause » switéh to close, the electrical
current then settinz the cameres of" (See filgure 1 and 13).
Various types of homemasade spring-mounted switches msy be
made, or a micro-switch csn be purchased from a radio
supply house, The same type of switch can be used with

a short plece of thread fastened to a cholce bait



Figure 1, This bobcat was photographed at a trip thread set
made for deer. The switch shows plainly just this side of
the animal. The other end of the thread was tled to the
bush behind the bobcat. Notice that this bobcat's head is
turned away. This sort of thing is difficult to control in
set camera work. No bait or lure was used, and the animal
just happened along. A side view was obtained because the
camera was set up alongside a trail and the bobcat followed
the trail. This is a nocturnsgl animsl that would be very
difficult to photograph by eany other method. The camera
was set at nine feet, 1/200 of a second, f 5.6; one FP 26
f1ashbulb was used, and Plus-X film rated at ASA 160 was
used. The photograph was taken just south of Bend along
the west bank of the Deschutes River,
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(See figure 2, 3, 10, »nd 1), The two methods de-
scribed above have advantages over those first mentioned
in that the thread used need not be as lons, and the
electrical wire may be burled under ground to keen it out
of sight.

Another electricsl trigrering device used with success
18 the buried tresdle. Tn general this conslsts nf two
pleces of bosrd, or other materisl, held apart by springs,
and heving s contact of some sort in between them., A
push-button switch may be used to provide both the spring
action and the electricel contsct., Thts device is enclosed
in a plastic bag to keep moisture awey from the switch and
to prevent dirt from getting between the two pnieces of
the tresdle. The entire apnarstus 1s then burled in a
loc=tion where the snimal {s spt to step on it (See
figures 3, 11, and 12). Another vartation successfully
used consisted of putting a switech under a small slab cut
from a log, but left In vlece, so tht sn animal walking
along the log would step on the slab, complete the elec-
trical clrecuit, and trip the camers shutter (See figure
9).

Devices based on the tdes of a buried treadle have
the definite sdvantage ofrbeinq completely hidden from
both the snimel and the cesmera. Use of the buried
tresdle will slso often oroduce a very nstural nicture,

28 the animsl 1is completely unawsre of the preéence of
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Figure 1. This mink was photographed when he siezed the
fish which was tied to a switch by a short length of thread.
The switch is on the far side of the log. The screw-eye
through which the thread ran is clearly visible beneath the
mink's chin. The animal was forced to stsy in the correct
plane by having it walk a log. Nocturnal furbearers such
as this would be very difficult to photograph by any method
other then the set camera. The camera was set at four feet,
1/500 of a second, f l; one FP 26 flashbulb was used, and
the fllm was Panatomic-X rated at ASA 50. The photograph
was taken just south of Corvallis along the Mary's River.
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Figure 3. This spotted skunk has just stepped on a buried
treadle. Note that nothing is visible in the photograph to
indicate how the photograph was made. Kippered herring and
cheese were used ss bait., The animal was kept in the
correct plane by its hsbits slone, Spotted skunks lilke to
follow along rock walls and fallen logs. It would be very
difficult, and possibly unwise, to attempt photographs of
skunks by methods other than the set camera. The camera
was set at four and a half feet, 1/200 of a second, f 11;
one FP 20 flashbulb was used, and the film was Plus-X rated
at ASA 160. This photograph was taken a few miles south-
east of Bend, Oregon.
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any of the equipment. The treadle mey be mounted on
springs with varying strengths so that the species of
eanimal to be photographed can be partially controlled,
depending upon its weight., ™"When the treadle 1s mounted
on strong springs, small animsls such as squirrels and
birds will not be heavy enough to trip the shutter.

Many other variations of these triggerine mechanisms
may be devissd, Some self=-cocking shutters require too
much pressure on the shutter relesse to be set off by a
solenoid, so some other equipment must be added. Karcher
(26, p. 202) used a soring powered plunger, held by =
catch, which pushed a2 cable release, The solenoid was
used to relesse the plunger from its catch. Wing (L3,

p. 387) used » s»ring vowered plunger, held by a catch,
which was astteched directly to the shutter release lever.
A solenoid scein was used to relesse the plunger catch,
Gvsel (23, pe. L,52) used the pull on a thread to close the
switch, The soleno!ld then sprung & mouse trap, the baill
of which hit the shutter button on the camers, thereby
tripoing the shutter., Shepard (35, n. 136) used a mouse
trap, which when sprung, actusted a button-type switch
which completed the circuit and triggersd the camera.
Roselle (3, p. 170) used two mouse traps and two switches,
When the first trap wss sprung, the ball struck a toggle
switch which closed the circuit and set off the camera,

Springing of this first trap slso released the ball on
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the second trap which in turn hit another togrle switch

to break the cirecult, Evans (7, p. 120) refers to the use
of 2 mercury switch for set camera photography., This
switch consists of s sealed viel containing mercury snd
two electrical ~contact points. In the ovpen position the
mercury is kept away from the contact polnts by gravity.
When the switch 1s tipped to the closed nosition the mer-
cury flows over the two contact points and completes the
electrical circuit.

Obviously some of these devices sre rather com-
plicated and could easily fall to operste properly. Any
satisfactory switch must he easily operated by some action
of the animel to be photosraphed, sho:1d open again after
the pleture s tsken, and should not be adversely affected

by the weather,

F'ilms and Developers

The discussion of the types of films and developers
to use for set cemera photography will be brief =23 many
available publications thoroughly cover the cholce of films
and developers for verious photographic purposes. The
large photographic equipment companies, such as Kodak snd
Ansco, distribute free information of this type.

The type of film used will depend meinly on the re-
sults deslired., For high quality enlargements of any good

wildlife photographs, a film of high resolvins power and
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relatively fine grain is ususlly desired, However, 1f the
photographs beling taken are merely record shots to =dd
evidence to some bit of research, the film need not be of
8 type that will sllow 2 great degree of enlargement. Tn
this case one of the super-fast but rather grainy films
might be & good cholce,

The type of developer used will agsin depend on the
use to which the finsl photographs will be put. Many
different effects can he obtalned by using 4! fferent
developers, Some developers produce more zrain then
others, some rive more contrast, and some produce a wide
range of tonses, Some developers are slow working, =nd
others are fTast, The developer used 1s sgaln a matter of
personsl preference, depending on the results desired,

Probably the most logical choice of a film and devel-
oper combinetion 1s one with which the photorrapher 1s
familier, Tach photographer ususlly hss one or two
fevorite films snd one or two favorite developera, He
has experimented with these fllms 2nd developers and knows
how they will react under msny different circumstances.

He knows that 1f he overexposes the f11lm and underdevelops
it he will get one result, while 1 he underexposes end
overdevelopes, he will get snother result. He 1is very
familier with that combinstion, so this film and de=-
veloper would be s logicel choice for him to use in his

set camera photosraphy. It 1s probably more important
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to use film and developer thst are famliliar than to try
to determine which ones would be the best for every dif-
ferent sltuastion.
The films most wsed in thls work were Panatomic-X
and Plus~X, both Esstman Kodsk Company films, The de-
velopers used most often were Microdol and D-76, also both

Eastman »nroducts,

Lures and Beilts

Even 1f the set 2 photographer uses 1s excellent in
all respects, it would he o no velue unless an animal
comes elong to set off the cemera, Therefore, something
must be done to attract the snimal to & given spot. This
1s where a gonod knowledge of trepping techniques is im-
portant In set camers photography.

0f course, some of the sets would be considered

3,

blind sets, as the 2nimel 1s brought to a certailn location
solely by its own habits, If the animal conslistently
uses s certain game trall, 2 trip thread or s buried
treadle placed =2long that trail might result in 2 photo-
graph (See fipures 1, 7, and 11),

However, since some snimals sren't conéistent in
their habits, some lure must often be used to sttract
them to the camera, It is in this srea of lures =nd baits

that some of the top secrets of the trapping industry

would be of great help to the set camers photographer.
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Many trappers have worked up pet lures, using various end
strong smelling ingredlents, to get what they fesl are
"sure-fire" scents. Many sre sold on the merket snd their
contents kept =2 secret. The formulas for other scents may
be found in verious books on traoping.

A thorough knowledge of the habits of the animal
chosen to be photogrsphed will provide a bessis for de-
ciding which baits or scents to use, Some animsls will
eat only fresh foods, while other animsls will eat food
that 1s spoiled, Often some bsit or scent may be en-
ticing that s normally not thought of as even being st
tractive to thet animal, For instance, Newby (32, p. L53),
while working on s live-trapping study of marten (Martes
americena Turton) in Montena, found that the best scent
was a mixture of catnip oil and fish oil, and the best
balt for the trap itself was kippered herring. Some baits
or lures may be attresctive st some sessons of the year
end not at other times. McCehe (29, v, l:118), while work-
ing on 8 live-trapping study of mink, found that feces
from femele mink were a vood lure during the breeding
season,

Danvers (5, p. 107) states in en srticle on traopling
that shiny objects fastened to the pan of the trap often

attracted and caught raccoons (Proecyon lotor Linnaeus).

This sttraction to shiny objects might a2lso be used in

set camera photography.
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Gregory (17, p. 79) and Young (L}, p. 5) (L6, p. 169)
used a mixture of 135 drops of catnip oll and two ounces of
petroletum as 2 ancecessful lure in the set camera nhoto-

graphy of cougars (Fells concolor Kerr) in northern Mex-

fco. Catnip 1s well known for its sttrection to 211
members of the c¢at fam'ly., Shirss (L0, »p. 200) wes nlso
asble to pet a set camera photograph of » bobcat (Lynx
rufus Schreber) by using s caged 1ive chicken as an at-
tractor.

Fresh fish i1s o ronrd choice of balt for both otter

(Lutre cansdensis Schreber) and mink, and Grepgory (16,

Pe 23)) found thet es the fish begen to s»noll it was also

a2 good balt for striped skunks (Mephit?s mepnhit!s

Schreber),
A mixture of nesnut butter ond oeotmenl 12 2 good bait
for rodents snd other herbivorous animels esnd wes used by

Gregory 23 a beit for white-footed mice (Peromvscus mani-

culstus Wagner) (11, p. 205), for snowshoe rabbits

(Lepus americsanus Erxleben) and white-tatled deer (Odo-

coileus virgin'anus Zimmermsnn) (20, p. 291), end for

cottontatl rsbbits (Sylvilegus sp.) (15, p. 201).

Lewis (28, p, 101) =21so found that the best bsilt for

muskrats (Ondatrs zilbethicus Linnseus) wes parsnips, though

cerrots, espples, potetoes, =and celery were 21so found to
be good. CGregory (12, p. 222) used mice, fish, snd raw

beef =23 beit in obtaining set camera photogrephs of
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weasels (Mustele sp.).
Many types of twigs, such as aspen end willow, are

attractive to beaver (Castor canadensis Kuhl) and Gregory

(18, p. 120) found that if poplar was used in an area in
which none existed, 1t wes readily taken by beavers.
Young (L5, p. 11) (47, p. 10), while using set

cameras to photograph red wolves (Canis niger Bartram) in

Loulsiana, found that the urine of a strange wolf was an
attractive scent to the wolves in the area in which he
was working., The urine from an Arkansass wolf was used.,

During this study, muskrats (Ondatra zibethicus

ngovonsensis Lord) were photographed by using apples and

carrots for besit (See figure 9); striped skunks (Mephitis

mephitis occidentalis Baird) were photographed by using

cheese and rosd-killed pheasants for bait; and mink

(Mustela vison aestuarina Grinnell) were attracted to

fresh smelt (See figure 2)., Peaver (Castor canadensis

pacificus Rhoads) came ashore to get willow (Salix sp.)

(2l)) sticks. Merten (Martes caurina caurina Merriam)

readily came to =2 catnip and fish oll scent and a kilppered

herring bait (See figure 1l;). Bobcats (Lynx rufus pal-

lescens Merriam) came to 2 catnip o!ll lure, and mule deer

(0docoileus hemionus hemionus Rafinesque) were photo-

graphed by using spples for bait (See figure 13). Spot-

ted skunks (Spilogsle gracilis saxatilis Merrism) were

photorraphed at sets using kippered herring, cheese, or
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crawfish for bait (See figures 3 and 23).

Lists of other hsits snd lures that have been tried
and proven successful may be found by reasdins one of the
several excellent bo-ks on trapping such as MeCracken(30),
Baits similar to the natural foods of the animals =re
usually gocd choices, 1f used with some strong smelling
scent to attract the animal to the immediatc area of the
bait.

It cannot be too greatly emphasized that a thorough
knowledge of the animel's habits 1s important to the set
camers photographer, just as this knowledge 1s importsnt

to the traprer,

Protection and Concealment of Equipment

Since much of the photogranhic equipment used in set
camera photogzraphy 1s expensive, somes thought should be
given to its protection and concealment. Weather, falling
limbs, and even wild =2animals csn cause dama-e to equipment
left in the woods. Unfortunately, some humans are dise-
honest and would quickly steal or damage any photo=-
graphic equipment they mlight find while in the woods,
Therefore, equipment should not be 1sft in exposed, un-
nrotected locations,

Precipitstion is probebly the most esnnoying weather
condition to the set camera photogranher., Moisture on a

cemera lens c=n distort eny photograph taken. Moisture
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on any of the electricel ecqulpment can ceause =2 short cir-
cuit which will run down the batteries, or csn cause rust
on cameras and other metal nbjects.

As much of the eguipment as possible =zhould be »nro-
tected from moisture by coverins it with plastic bags,
wooden or metal boxes, or anything thst will give suf-
ficient protection, Boxes of wood or metal may be used
to cover the camers, leaving only s smell hole for the
lens. The lens 1itself may then bs partizlly protected
with a lens shade, though there is no way to protect the
lens completely a3s nothing must be betwoen it eand the
enimal being photographed., The flashgun and reflector
may be protected by fastening a plestic beg over the en-
tire reflector., A plsstlec bag may cut down the light in-
tensity from the flashbulb but th's light reduction wes
not found to be serionus,

The camera and its protective cover should 2lso be
fastened solidly in »lsce. A camers on 2 tripod can be
easily knocked over and damaged 1f a frightened deer should
bolt in that direction when startled by the flassh going
off, or 1f the wind should blow too hsard, or if falling
limbs hit it. Accidents of this type are not common, bhut
are possibilities 2nd should be considered. If equipment
1s piaced on the shores of lakes or streams, be sure that
it cennot be knocked or pulled into the weter,

Wild animals usvally have quite highly developed
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senses, and keen eyssight. Some effort should therefore
be made to conceal the camera and other equipment, es-
pecilally when working with any of the more wary snimals,
A coating of black »alnt on the protectlve boxes will
help, as will using dark colored wires, stakes, and other
exposed equipment., TIn snow, 2 coverin~s of white will con-
ceal the eouliopment oufte well., Brsnches and twigs econ be
used to break up the outline of hoxes or other eaquipment,
though care should be teken to see that noth'ns gets in
front of the lens or flash reflector.

The lens and tho flash reflector =re the only two
parts of all the equipment that cannot be completely con=-
cealed. Both must he visible from the place where the
animel will be when photographed. However, any metsl
around the lens can be covered wlth black tape, and =a
black lens shade cen be used. The flash reflector pre-
sents the greatest problem in conccalment., Concealment
of the flash reflector csn best be handled by placing it
in such =2 position that 1t will not pick up and reflect
light, such as light from the moon. Keeping the flash re-
flector in deep shadows w'll make it far less visible.

Concealment from humans is often =2 crester problem
thasn concealment from wildlife, for =sn animal at least
w1ll not take equipment. Much thought should be given to
when and where to make sets, taking into constderation

times o year and habits of humans,
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During the summer campers and hikers msy be expected
in the woods., In the fsll hunters are commonly seen.
During the winter trapovers and skilers sre found in many
areas, and in the spring flshermen sre found ~long most
streams and lakes, At no time of the year are most areas
completely fres of humans, though in some localities
fewer are present durlag some seasons than others., During
fishing seasons, especlislly the opening deys, it would not
be a pgood 1dee to meke sets along streams or laskes., Later
in the season there are fewer fishermen snd hence less
risk. Due to the grest numbher of hunters, deer scason 1s
a poor time to put equipment out snywhere in the woods,
During the rest of the y-ar equipment is falrly safe if
other precautions sre followed.

It is advissble to set the eguipment out in the eve-
ning just before dark, and then nick it up early the fol=-
lowing morning, shortly after dewn. The only equipment
that was stolen during the course of this study was some
left out durling the day. Equipment should be set out
during the dey only 1f it is reasonably certain that no
one else will find it.

If equipment is left out during daylight hours, care
should be tsken to make the set in such s locetion thet
1t is not visible from ronds, tralls, or other commonly
traveled asress, Derk colored, well camouflaged equipment

will help prevent detection. It is glso well not to
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tell too many persons of the exact location of sets or of
the value o” equipment being used. A few hundred dollers
worth of cemera eaquipment might tempt even a normally

honest person.
Procedure

Much work and time 1s often wested by poor prelimi-
nary project planning. The cholce of an animal for a sube
Ject is the logleel flrst step in set camera phontography.
In generel, 1f 1t 18 nossible to obtain the necessary
photographs by some other method of photogrsphy, the set
camers should not be used., HMost big geme animals and
most birds may be more essily photographed by other
methrds (See figures L and 5). It usuelly would not be
practicel to sttempt to photograph them with = set camera
except in specisl sltustions. The furbearer and predator
animal groups are best suited for set cemera photogrsphy,
for these animals sre quite wery, nocturnal, and not often
seen by humans (See figures 1, 2, 3, 6, 9, 11, and 1l).
Shirass (36, p. 583), after doing much work with the set
camera, came to this conclusion:

"This latter method (in reference to the set
camerse) is by far the most offective in taking night
pictures of meny predaceous animnls,"

The spscific esnimal chosen to be photographed will ususlly

be determined by other reseasrch work being done, such as

studies of predation, or ecological relationships of
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Figure ;. This Dall sheep (Ovis dalli dalli Nelson) was

stalked and photographed by use of a telephoto lens, It is
fairly easy to photograph big game animals by stalking as
they are diurnal, so in most cases they are poor chcices
for a set camera subject. When stalked and photographed,
control of sex, age, and position of legs and head is
possible, This photograph was taken on Sable mountain in
Mount McKinley Nati onal Park, Alasks.



Figure 5. These two young horned owls (Bubo virginianus
pacificus Cassin) were photographed with a hand-held
camera and s normal lens. Since most birds are diurnsal,
they would be a poor choice for set camera sub jects,

Again, as with big game animals, there 1is control over

age, sex, and position of the bird when the camera is hand-
held and opereted. This photograph was taken just east of
Bend, Oregon, near the community of Alfalfa.
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Figure 6., This photogreph of a mother wolverine and her
two young is a very unusual photogrsph indeed. It was just
pure luck that such a photograph was ever taken. If a
photographer went out to try to photograph an snimal such
as the wolverine, the odds ageinst his doing so would be
great, Although this photograph was taken with a hand-held
camera, it is felt that more success on nocturnal animals
would be had in the long run with a set camera., This
photograph was taken in the Igloo Creek Canyon area of
Mount McKinley National Park, Alasks.
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certain species or groups.

Once the animal to be photographed is chosen, an
area of ectivity of that animal must be found. Often, if
2 study is already underwey, such 2n srea will be known
and therefore present no »roblem., If 2n area of sctivity
is not known, many shortcuts csn be followed to zain this
knowledge, Various 2nimal books will give informaetion
concerning the genersl renges snd habitats, Persons worke-
ing out doors csn he consulted for information. Trappers,
hunters, fishermen, foresters, game techniclans, loggers,
and ranchers srs all apt to hsve some information con-
cerning sress in which animals are active (See figure 11).
Both fur and predator control tranpers are very good
sources of information as they sre more ant to notice in-
dications of the pressnce of animals in these groups. The
photogrepher should then snend some time in snecific areas
locking fer an'mal sfgns such as tracks, feces, dens,
houses, cuttings, runways, =2nd even glimpses of the esnimal
i1tself (See figure 7). Tf bailts are pleced on mud or
sand bars, or on snow, eny animel taking the bait 1s apt
to leave tracks,

A set should be made only after 2 rood locatlon 1is
found. The best equipment to use should be determined,
with special care being pald to the trigpering arrangement,

o8 this is the part of the equipment with which the animsl
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Figure 7. The place where this person is standing would be
a good choice as a location for placing a2 set camera. Very
fresh fox, grizzly, wolf, and wolverine tracks were found
at this point where the animals are crowded between the
river and the high bank. The camera could be set across
the stream to the right and the animal in walking along the
trail would be in the right plane for a2 good side view.
Such locations as this should be looked for when set camera
photography is being attempted. This picture was taken
along the Teklanika River in Mount McKinley National Park,
Alaska.
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comes in direct contact,

An important consideration when making the set 1is
the hablits of the psrtlculer animal to be photographed,
Is the animal very wary or would it walk into an uncovered
trap? Will it shy away from human scent? Will strange
objects cause 1t to move to another locality? The more
the photographer knows about the antimal's habits, the
better thc chances of his success will be, If the animsl
is wary, human scent should be washed awey and the equip-
ment should be well concesled., Trapping experience would
be very helpful for the set csmers vhotogravher, and
books on trepping should be read,

The type of photogranh desired should be considered
when making a2 set. If & hich oquality close-up view of 2n
enimal 1s needed, the set will be different from cne in
which it is desired to show only what species of animal
1s taking the balt (See figure B). The use to which the
final »nileture will be put should be given major consider-
ation. A high quality photograph showing ths snimal to
the best advantage might be required for the frontis-
plece of = monograph on the species. On the other hand,
a study of nest predation might reocuire only a2 photogrsph
that would identify the animal,

In making the set, much c¢sn be done to control the
position of the animel at the time the photogranh is

teken. If an animal wslks slong s log, ledge, runway,
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Figure 8. This is 2 poor photograph of a spotted skunk
teking a bait. For some purposes, this type of photozraph
would be entirely adequate. It shows which specles is
taking the balt and is adequate as this was the only infor-
mation desired., No attempt was made at this set to control
the position of the animal. The camera was set quite far
back to insure getting a photograph of any sized animsal.
The camers was set at 15 feet, 1/200 of a second, f li; one
FP 26 flashbulb was used, and the film was Plus-X rated at
ASA 160, The picture was taken just north of Bend, Oregon,
along the east shore of the Deschutes River.
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trall, or other travel route in which his movements are
restricted, the set csn be constructed so that a photo-
granoh showlng a pood side view of the snimsl may be ob-
tained (Ses flgures 1, 2, 3, 7, 9, 11, 12, 13, =nd 1L).
Baits can be pleced so that thev wlll csuse the animal
to be 'n the right nosition ss 1t takes the balt and sets
of' f the cemers. Sticks, stones, or other objects may be
used ss obstructions which might influence the action of
the 2nimsal.

Controlling the specles o” enimal to be photographed
s another ftem to be considered in set ~amera photo-
graphy. Birds present one of ths mejor problems whenever
a bait 1is used (See filgure 10). Gregory (1L, p». 3=9)
found that to avold chipmunks and birds, 1t was advisable
to make the set after dark and pick it up before dawn, or
1f practical not to uvse any bait., TIf baits must be used,
these should be hidden so that birds cannot easily see
then,

Many animals have snecifiec food preferences., If
these are known, batts may be usad thst wi1ll attract the
specles specificelly des'red. Books on trepping will 1ist
the balts commonly used by trapners for the various fur-
bearing animals.

If e buried treadle 1s used, the size of the treadle
and the weight needed to set it off can be adjusted to

the size and welght of the animal to be photographed. A



Figure 9. This nhotograph of a muskrat was taken with the
alid of a switch placed under a slab of wood cut from this
log. This piece of wood 1s directly under the muskrat. The
animal wes kept in the right plane by causing it to walk a
log to get to the apple and carrot baits., Note that the
hind foot is blurred. A faster shutter speed would have
stopped this action. The camera was set at four feet, 1/100
of a second, f 113 one FP 26 flashbulb was used, and Adox
KB 17 film, rated at ASA 6L, was used. The picture was
taken just south of Bend, Oregon, along the west bank of

the Deschutes River,
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Figure 10. Whenever balts are used in set camera work,
birds will be a problem. This Canada Jay (Perisoreus

canadensis capitalis Ridgway) is pecking at a Pine squirrel
{Tamiasciurus douglasii mollipilosus Audubon and Bachman),
placed on a log as balt for marten. If the camera had been
set out after dark this would not have happened. The camers
was set at 3 1/2 feet, 1/500 of a second, f 13.5; one FP

26 flashbulb was used, and the film was Plus-X rated at ASA
250, 1his photorraph was taken just northwest of Elk Lake
along the Century drive west of Bend, Oregon,
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small sized treadle i1s less apt to be set off by a large
esnimal because of the smaller srea on which 1t s likely
to step. A treadle requiring several pounds of nrsssure
to compres= the springs will not be set off by most small
birds and squirrels.

If a trip threasd 1s used, its height a2bove the ground
can be adjusted for snimals of a de=ired size, TIf the
thread ts set 19 or 20 inches above the ground for some of
the larger snimals, snything smaller then that wi1ll pass
under it. For smsll animal ovhotography, the thresd may
be nlaced close to the ground snd then an obstruction,
such s a large 1imb, can be placed abnve 1t, out of the
camera's view, to causz the largsr sninels to find another
route,

After the set 18 completed, it should be thoroughly
tested to see that everything 1s functioning correctly
(See figure 11). IHuch t'me and effort are put into set=-
ting up the equipment, snd only one pleture csn be ob-
tained per night., A wasted frame of £1lm and = fleshbulb
cost 1ittle In comparison to the time and effort required
to locate en area where animals are active, and to make
the set. It is very annoylng to return to = set in the
morning, find » fresh track on top of the buried tre=ndle,
but discover that through carelessness the ecuipment

failed to onerste,
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Figure 11. The camera was checked each and every time it
wes set out to be sure everything worked right. Even then
equipment fallures were common. This photograph shows Dr.
Frederick Dean, head of the department of wildlife Manage-
ment at the University of Alaska, setting off the camera

to check it. This set was made by placing a buried treadle
along a well-used trail near a wolf den. The trail would
have kept the wolf in the correct plane for a gonod side
view. The camera and flash were set back 20 feet from the
treil but no photographs were obtesined here, The photo-
graph was taken along the Teklanika River in Mount McKinley
Netionsl Park, Alaska,



RESULTS

The first set camere used in this study was pnlaced
along one of the sloughs of the Willamette River just east
of Corvallis, Oregon, on December 2, 1956, The last set
was mede neer Cemp Sherman, Oregon, on Descember 2, 1958,
During the two years, sets were made in many places in the
‘thlamette Valley from neer McMinnville tc Corvallis,
elong the Oregon Coest, in Central Oregon near Bend, in
British Columbla and the Yukon Territory of Canade, and
in Alaska,

During this period a total of 236 sets were made,
this being 32.3 per cent of the posaible nights 2vaileble,
Of these 230 sets, 17 were made using the inexpensive
620 roll film cemerna, 5O sets were made using the sheet
film camera, end 150 sets were made using the 35 millimeter
camera,

A total of )17 photogrephs of snimals was obtained as
a result of these 236 sets, or approximastely one photo-
granph for each five sets made. However, only 29 success-
ful photographs were made. 'A successful plcture is con-
sidered to be 2 useable photograph of the animal that the
set was primarily made for., The other 19 photographs were
of animals other than the oﬁe desired to be nhotogranhed.
During this study a2 succes=aful photogresph was obtained

from 12.27 per cent of the totsl sets made, or sbout one



58
satisfactory picture every eight nights.

Triggering devices of five different general types
were used, including those devices consisting of a balt
and a mousetrap, 2 trip thresd 2nd a mousetrap, a beit and
an electricsl switch (Ses figures 2, 3, 10, and 1), &
trip thread and sn electrical switch (See filgures 1 and
13), 2nd those using 8 buried treadle (See figures 3, 9,
11, and 12),

The devices utilizing & trip thread and mousetrap
were nsed 22 times, with no success. No anlmals were
photogranhed by this method. The burled treadle weas
used 52 times, and only four successful photosraphs were
obtained, Th's represents one successful photograsph for
each 13 sets using 2 buried treadle. The trip thread and
electrical switch wes nsed ! times, with four satisface-
tory plctures being tsken, or one successful photogranh
for each 11 sets. The devices using a basit and a mouse=-
trap were used 6 times, with 11 successful photographs
being obtained., One satisfactory photograph resulted
from each 5,83 sets. The devices utilizing o bait and en
electrical switch were used = total of 5l times., Ten
satisfactory photographs were taken, one for esch 5.0
sets,

Fallures were common because of a number of causes,
and 2 total of 61 fallures was recorded, The most common

reason for failure wes the camera's beins set off by the
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wrong an‘mel (See figures 1, 10, and 12). The wrong snimsl
in this sense heing sny other than ths one for which the
set was mede. This happened 19 times, and included nhoto=-

graphs of white-footed mice, sn owl, & rat (Rattus nor-

veglcus Berkenhout), house cats (Telis catus Linnaeus),

a small bird, » snotted skunk, a dog (Canis familiaris

Linnseus), a hawk, Canada javs (Perisorens censdensis
E ] £

capitalis Ridgway), vorcupines (Erethizon dorsat:m epix-

anthum Brandt), megpie (Pica plca hudsonia Sabline), =

bobeat, 2nd a bushv-tailed wondrat (Yeotome elnerea
] o

alticols Hoonper).

The second most common reason for failure was the
equiopment's belng set of” but the resulting photograph
showing no enimel, Th's oceourred ten times., A total of
eight other times the flashbulb misfired, though in only
one case did the bulb prove to be faulty. The other
failures were due to corrosion on the contacts of the
flashbulb, The baits were taken six times by some animel,
but the camera was not set off. Other ressons for fail-
ures included deed or wesk solenoid battery, snow weigh-
ing the treadle down, flash batteries dead, mud over a
treadle freezing solid, the animal being toc light to
trigeer the treadle mechanism, the solenoid being out of
ad Justment, the mousetrap not setting the cemera off, and
rising water making the set inoperative.

During the two yeasrs of this study, sets were made
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for 16 different species of animals., The largest number
of sets were made for muskrats, followed by mink, striped

skunk, besver, bobcat, raccoon (Procyon lotor pacificus

Merriam), muledeer, spotted skunk, red fox (Vulpes fulva

cascadensis lerrianm), otter (Lutra canadensis pscificus

Rhoads ), marten, wolverine (Gulo hylasus Elliot), coyote

(Canis latrans lestes lierriam), gray wolf (Canis lupus

pambasileus Elliot), fisher (Msrtes pennentl columbiana

Colédman), and golden eagle (Aquila chryssctos cansdensis

Linnseus)9).
These sets produced successful photographs of mink,
muskrat, striped skunk, marten, spotted skunk, beaver,

and mule deer.
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DISCUSSTON AND CONCLUSIONS

Discussion of Results

It wes found that much time was needed to look for
areas in which to make sets (See fisure 7), put out baits,
and to look for other signs thet would indicate thst an
animal was active in o particular =2rea. Therefore, 1t
was not possible to meke sets every night with e2ny hope
for success,

While the success ratio was not high for the time
spent, 1t is felt that th's is not too low considering
the snimals that were beinc photographed. Grecory (18,
P. 121), while attemptthg to get set cezmera photogranhs of
beasvers, found that he could hope for only one or two
good plectures In three or four weeks' work.

The createst degree of success was obtained through
the use of the two triggering methods in which a2 balt was
ussd, which gave successful results nearly 20 per cent of
the time. The trip thread 2nd elesctrical switch was the
next most successful device but had only 2 nine per cent
success ratio, The treadle triggering mechenism was
successful only 7.5 per cent of the time. Many of the
animsls thet treadle sets were made for, such as the
fisher, wolverine, fox, coyote, and wolf, sre very wary

enimals, snd it is felt that the tresdle would show a
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higher percentage of successful photographs on other
animals., The treadle, rether than one of the other trig-
gering mechanisms, wss used in an attempt to photogranh
these animals because i1t !s the only device which cean be
completely concealed.

Most failures were due to the triggering device being
tripped by some snimal other than the one desired (See fig-
ures 1, 10, and 12). Some of these fallures might have
been avolded by teking grester care in the making and the
placement of seta, though it 1s doubted if this problem
could be eliminsted entirely, due to the many species of
smaller animals sbhout in the woods at night. The second
most common type of fallure resulted in the camers =nd
fiash being set off but no animel being shown in the re-
sulting photogranh, It 1s felt that this 1s caused by
tripoing of the triggerins device due to shrinksge of the
trip thread, since 211 of these fallures occurrsd where
long lencths of thread were used. Although the thresd
used was sosked to pre-shrink 1t, some shrinkasge evi-
dently occurred. The »nroblem of shrinkage cen be elimi-
nated by using triggering devices not requiring long
threads. Careful checking of the equipment every day will
eliminate such things 2s corrosion on the electrical con-
tects, desd or weak batteries, and an out of adjustment

solenoid.



Figure 12. The most common problem encountered in this
study was having the wrong animal setting the camera off.

In this case a house cat was attracted to the fish oll put
out for raccoons. The location of the fish oil bait shows
clearly on the 1imbs above the cat's head. This cat has
just stepped on a buried treadle, trippoing the camera shut-
ter. The animal was kept In the correct plane by utilizing
a trail. The camera was set at six feet, 1/200 of a second,
f 11; one FP 26 flashbulb was used, snd the film was Plus-X
rated at ASA 200, This picture was taken along the west
bank of the Deschutes River just south of Tumalo, Oregon.



Advantages snd Disadvantages of Set Camera Photosraphy

Set camera photography is s last resort measure thst
should be used when 1t would be cxtremely difficult to
obtein the desired photograph by any other general method
of photography. It s not recommended for most wildlife
photography becsuse of the many disadventages mentioned,
and the general uncertalinty involved n workins with it.

One of the greatest disadvanteges of set camersa photo-
graphy !s that only one photograph cen be obtained from
each set per night. If thet picture 1s not satisfactory
en entire day 1s lost. At best, set cemers photography
1s a slow method of obtaining wi1ldlife photographs.

‘Another dlsadvantage of set camera photography 1s
that much time must be spent locating the desired species
of enimals, making the sets, and checklng the eauipment
each day.

Loss of equipment by theft might be 2 problem in
many situations, but this cen ususlly be minimized by
exerclsing care in the placing of equinment, *n pilcking
the equipment up early each morninc, and in plscing 1t
out only toward evening, except in areas where humans are
not spt to be present.

Little or no control is possible in the sselection of
the sex, age, and condﬁt{onbof the snimal being ohoto-

graphed, or in the positioh of head, feet, or tafl (See
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figure 1), CGregory (19, p. L5) found that set camera
pictures of deer were usually poor because the head of
the animal wes usuelly down (See figure 13). A photo-
grapher using 2 hsnd controlled camera can select an
animel of the correct sex, age, and condition and photo-
graph 1t when it 13 in the right position (See figures [,
5, and 6), but this i1s not usually vpossible in set camera
photography.

The problem of the camera being set o°f by the wrong
gspecies of 2nimal cecen he deslt with by careful selection
of tr'gegering devices and ba'tts, sand In the choiee of
locations for sets,

Eouipment fallures, such as thresd shrinking, bat-
teries going deesd, flashbulbs misfiring, snd the solenoid's
being out o sdjustment, plagus the set cameres photographer
much more than those using other methods of photography.
If a2 photographer is hand-holding =2 camers when a flash-
bulb falls, he simply replesces the buldb and continues
taking pilctures., The zset camera photographer loses the
pleture. The only way to minimize numbers of these fail-
ures is to check all equipment thoroughly each time it 1s
put nut. Even then something may go wrong. A battery
which checks out =s ef“iclent in fﬁa evening may be weak-
ened by the night's c¢old so thet 1t willl not operate,

Sometimes problems may arise th=t can-ot be con-

trolled, All set camera photography attempted in Alesks
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Figure 13. Thils young buwck mule deer has just run into a
trip thread which was stretched across a well-used deer
treil. The switch is visible along the bridge of the
deer's nose. Notice that the deer's head is down and that
the camera was too close - one leg was not included in the
photograph., Although big game animals may be photographed
with a set camera, it is much simpler to stalk them, and
the results are usually better., The deer was kept in the
right plane by using this particular traill. The camera wes
set at 12 feet, 1/200 of a second, f 5.6; one FP 20 flash-
bulb was used, and the film was Plus-X rated at ASA 160,
The area 1s just south of Bend, Oregon, along the west bsank
of the Deschutes River.,
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failed, S3Some of the fallures were undonubtedly due to
the wariness of the onimsls concerned. However, during the
time work was being done 'n Alasks, light lasted =211 night
long. The flash reflector =2nd camera lens were visible
even at midnight, snd to sn animel 23 warv as the wolf
or wolverine, this would probably be noticed, even when
the equipment was plsced 20 feet back from s trail. Some
sets were mede along a well-used trail only 2 few hundred
feet from an active wolf den, yet no photographs were ob-
talned (See ficure 11). At another time 2 wolverine was
seen within 100 yards of the camera, vet no animals were
photographed there etther. Foxes took bait ssveral nights
in a2 row, yet stopped coming to the hait as soon as the
camera was put in place., While no proof exists »f course,
it 1s felt that the presence of light 211 night long was
2 major factor in cesusing these photogranhic failures in
Alaska,

Unfavorable weather conditions will also be s con-
tinuel problem to the set camers photographer. Wind may
upset cameras, and rain mey ruin betteries or other equip-
ment. Gregory (13, p. 1l3-1ll), while doing set camers
work in the wi- ter, found thet snow covered his lenses,
set the camera off by falling on the trip wire, and on
occesion even covered 211 his equipment.

The main advantege o7 a set camera 1s in the photo-

grephy of nocturnel animals, for a set camera does not
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need to see to tske & picture, and ofter the set 1is made
the human element pleys no part in the success or fsilure
of the equlipment used.

Another advantage of a set cameras 13 that time may
be taken to correctly set the shutter speed snd the
disphragm, and to accurately focus and sim the camera,
Using the unvarylng source of light, the flasshbulb, eny
pletures taken should be excellent as far as framing,
focus, and exposure are concernad. In some other types of
wildlife photogrephy, necessary haste often results in

errors o exposure, focus, or framing.

%ho Should Tse the Set Camere

Not everyone should use a set camera, for to be even
partially successful much more work 1s required of the
photographer than with other methods. Set cemers photo-
graphy would not normally become popular with game de-
partments and other groups using wildlife photograpnhs,
because the time and expense required would be more than
the finlished photograph would he worth for most purposes,

Set camera photography may or may not appeal to a
professional willdlife photographer, dependlng on how much
value he thinks the photographs will be to him. A pro-
fessional photographer takes photographs for a living,
and he must realize a2 sultable return for time and money

spent in the field., However, Iin certain cases 1t might
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be worth while for him to attemnt to obtein set camera
photographs of some of the nocturnal species., If he 1is
attempting to gein a reputation ss 2 nhotosrapher of
mammals in thelr natural hablitats, it would improve his
reputation to have 2 good collection of prints of some of
these hard-to-photograph mammals. A picture buyer might
write this photogrepher for 2 picture of one of these
nocturnel mammals, If the photographer does not have the
photographs the buyer needs, the buyer will be forced to
go elsewhere for the pictures, Later 1if th!s_individual
needs & picture of 2 common animel such as e deer, he 1s
more apt to return to the photographer from whom he got
the more difficult-to-get subjects, as he knows thet photo-
grapher has = lsrger selection to choose from. In such
ceses it might pay a wildlife photogrepher to spend some
time 2nd money doing set cameéa vhotography even though
actual plectures t=ken by this method may never pay for
themselves (See filgures 1, 2, 3, 9, and 1l).

The set camera coan be o deflinite hélp to wildlife
research workers by obtaining information about specifie
animals that would be difficult to obtain by other methods,

The set cameres might 21so be used in research with
animels whose movements are too repid for the humen eye
to record. Through the use of a set cemera many fascts
were learned sbout the way a rattlesnake (Crotslus sp.)

(L1) strikes. Van Riper (L2, p. 310-311), while studying
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Figure 1l4. This marten came readily to a scent of catnip
and fish olls, and took a bait of kippered herring. He
was kept in the correct plane by causing him to walk along
the small log. In this case a hole was drilled in the log
and the switch, connected to the bait, was placed inside.
A nocturnal furbearer such as this would be very difficult
to photograph by any method other than with the set camera.
The camera was set at 3 1/2 feet, 1/500 of a second, f 8;
one FP 26 flashbulb was used, and the film was Panatomic-X
rated at ASA 0. The picture was taken just northwest of
Elk lake, along the Century drive west of Bend, Oregon.
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rattlesnekes, used a set camera, en electric eye, 2nd 2
high-sneed electronic flash to show thst rattlesnakes staeb
insterd of blte, that they strike slowly, only about eight
feet ner second, that they can eject venom without biting,
and that they con strike straight upward.

In general, anyone csn use set cemera photography who
haes need to do so., The greatest uses for set camera photo-
graphy are in obtalning photographs of wary, nocturnsl
mammals, in the photogrephy of raspidly moving action,
snd In certaln types of w!ldl!fe research fteld work,
Anderson (2, p. 51-82) (3, p. 119), while working on
waterfowl nest predation in Celifornis, obtained photo-
graphs of the predators involved by using a set cemera
and attaching a wire to each egg 07 8 nest in such a way
that 1f any ezc was moved the shutter was tripped. 1In
this way he obtained conclusive proof of the identity of

the predetors without the necessity of trapping the animsls,

Future Considerations

Since work was begun on this research problem, new
products have been developed thet mey be of use to per-
sons Interested in set camera nhotography. However, much
of thls new equipment 1s nulte expensive snd wss, there-
fore, not used in thls study.

At least two new crmera models are on the market at

the present time for which an electric motor may be
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purchased. This motor driven ty»ne of camera sllows =2
series of pictures to be tesken, simpnly by closing =2n
electrical awitch each time an exposure is desired, As
the switeh 1s closed, the shutter is released, the film
sdvanced, sand the shutter cocked agein. A camera of this
type, with an electronic flash, could eliminate one of

the great disadvantsges of the set csmera: Namely, a
limit of only one plcture per camera per night, It would
be necessary to use this type of camera in conjunction with
some triggering device which would allow more than one
plcture to be taken. The trip thresad could not be used,
nor could any sst-up in which the animal took =2 bait. Use
of the buried treadle would be a2 good choice, 23 would an
electric eye. An electric eye 1s o device which uses =2
beam of light shining on a photo-electric cell to hold e
circult open. When the light beam 1s interrupted, the
circuit is closed. For use with wildlife sn infra-red
1ight beam, invisible to animals, could be used.

The possibilities of teking series of photogrephs
each ntght immedlstely suggests meny situations for the
use of such equlpment. A treadle or an clectric eye set
on a well-used game trall would record on film each animal
passing that way during the period of time the equipment.
was left in place, instead of obtaining s photograph of
only the first animal to pass. A set-up such as this

could possibly be used in census work in conjunction with
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8 salt statlion or weatering hole,

A repeating csmera could ~lso be used in recording
the number of times en sanimel or blrd left or entered
a den or nest box, TIf a2 clock was plsced so that it
would aslso show in the pleture, the photogranh would even
indicate the time of day that esch passage took place,
Clocks may b» purchassed that are ahsolutely silsnt while
running. Carey (5, p. 231), while doing set camera work,
noted thet the literature up to 1926 stested that woodchucks

(Marmota monax Linnaeus) sre never active at night, How-

ever, he used o clock In h's set cemers work and photo-
graphed sctive wocdehucks at 10:15 P.M. and L:30 A.M,
Another possible use for 2 repeating csmers 's in
the study of the food hebits of birds, Cresnewslt (10,
p. 543) used sn electric eye placed just in front of the

nest box of house wrens (Troglodytes sedon Audubon), to

photograph the parent bird as 1t brought food to the young.
Greenewalt obtained approximately ;00 pictures, 90 per
cent of which showed the insect prey in the bird's beak.

An entomologlst easlly 1dentified the insects from the
nhotographs., Any bird that does not pre-digest 1ts food
could be studied In this wey. However, Greenewalt had to
stey near the nest box so he could change the film after
each exposure, By uslng s repesting camera the need for
constant sttendence would be elimlnated.

Another plece of enuipment thet has heen useful for
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studies of fast sction 1s a very high speed electronice
flash unit. These high speed flashes, used in conjunc-
tion with an electric eye, are capable of recording actions
muich too fast for the human eye to follow, and in this
way are able to add greatly to our knowlgdge. Flesh
units are a2vailsble with flash durations 2s short as
1/1,000,000 of 2 seeond. Griffin (22, p. 112) used a
flash with a spe=d of 1/100,000 of = second and an elec-
tric eye, to study how bats fly., Jones (25, p. 2,3-2)9)
used two crossed slectric eye beams and = high speed
flash to get plctures of insects in flight. Other uses
heve inecluded nhotograsphing o” birds in flight and of
Jumping fish, This tyove of eaquipment has heen used to
meke some rather spectecular photogranshs that would have
been extremely costly in time and wested film if human
reaction times were relied on. Allen (1, p. 18), in try-
ing to photogreph birds in flight, found that h's first
attempts were complete failures, He tried to photogreph
the birds as thsy flew between =2 perch and a feedinr sta-
tion., As soon as they left the perch, Allen pushed the
button thet triggered his shutter., The first few pile-
tures were totel failures. Turther attempts showed thst
1f he pushed the shutter relesse os soon as the bird

was seen to leave the perch, the bird was sbout 17

inches from the perch when the camera went off, Human

reaction times are slow., An electric eye set-up would



eliminate this delay problem.

As more and better equipment becomes aveilsble, new
uses for the set camera will be tried. Some will prove
to be impractical, but others will be very useful for
specific purposes thst would be Very difficult, if not

impossible, to mccomplish by other photographic methods.
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SUMMARY

1. The general purpose of this thesis was to investigate
as thoroughly as »nossible the meny and vsried uses of the
set camera in obtalning wildlife photegzraphs.

2. Through the use of photographs the printed page 1s
made more interesting. Photographs command attention.
Photography 1s important in obtaining facts that the

human eye is incapable of recording, and retaining facts
the human mind might not be able to recsall.

3. Wiidlife photogzraphs sre obtalned by one of three
general methods of wildlife photography: stelking, remote
control photograpnhy, or the nse of a2 set cemerse,

i Photographic ecuilpment svailsble to the set camers
photographer has been vastly improved during the last few
years,

5. The objectives of thils thesis were to investigste the
cameras, types of lighting, triggering devices, baits and
lures, methods of conceslment and protection of the equip-
ment, the advsnteges and disadvanteges of set camerss, and
some of the uses for set cameras not actually covered in
this study.

6. A camers suitable for set camera photography should
have s lens of fairly high quality, with = speed of st
least f 5.5, a top shutter speed of 1/100 of = second or

faster, 2 cocking type shutter, internsl synchronization
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for flash, a film size between 35 millimeter and ! by 5

inches, 2 viewfinder, and = focusing lens mount.

7. The four types of lighting which are svallable to the
set camera user sre natural light, floodlights, elsc~
tronic flssh, snd flashbulbs., Fleshbulbs are recommended
for most set camera photography.

8. A good trigeering device for set camera work should

be simple in construction, should be essily set off by
some 2ction of the animsl, and should not be readily in-
activated by unfavorable weather conditions. The number
end types ore limited only by the photographer's imagine-
tion and ingenutlty, though some of the simple electricsel
devices sre felt to be most practicsl for set camers
photography.

9. The best films and developers to use sre usually those
with which the photographer is slreedy mnst familisr,

10, Lures 2nd besits are s2s important in set camera photo-
graphy as they sre in tranoing, 2nd books on travping sre
good sources of informstion on this subject. In general,
a batt or lure similer to the food naturally preferred by.
the animal to be photographed will ususlly be 2 good
chofice,

11. 3Since ﬁuch of the equipment used in set cemers work
is quite valusble, some means of protecting it from
weather and from theft or vandallsm should be used. Pro-

per concealment of equipment will reduce the chances of
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theft and lessen the possibility of frightening the
animals,

12, Since much work i3 necessary to obtain a few wild-
1ife photogranhs with a set camera, much thought should
be given to what 1s needed before any work 's started.
The snecies to be photographed should be chosen, and an
area in which an énimel of this species 13 active should
be found. Then a set should be made thet will produce a
photograph of the type 2nd quality desired, After the set
is made, 1t should be checked thoroughly to see that =11
equipment is operating correctly.

13. Tn this study a2 total of 29 successful photographs
was obtalined “rom s total of 236 sets made over a2 two
year period, The sets in which the snimal pulled a2 bailt
to trigger the camera shutter were the most successful.
Failures were due to many causes, the most common being
that of a specles other than the one desired setting off
the cemera,

1/i. Thourh a successful nhotogreph wes obteined on =en
average of only sbout once in eight nights, 1t 1s felt
thet this wss = fa'r success ratio considerins the specles
of animels being photographed., These were mainly pre-
dators and furbearers which ere noted for thelr wariness
and nocturnal hablts,

15, The mein disadventages of set camers photography are

that 2 maximum of only one photograph ver camera per night
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maey be obtained, =2 great deal of time 1s required to get
even this one photograph, that there is 1little control
over sex, sge, and position of the snimal, and that equip-
ment failures are common. The advantages are that pilec-
tures may be obtained of nocturnel animels which would
be very difficult to photograph by any other method, that
plenty of time may be taken to insure correct lens, shute-
ter, and focusing settings, 2nd that sction too rapid to
be photographed by methods which rely on human resctions
may be recorded by this method,

16, The set camera should be nsed only by persons having
a specific interest in this type of wildlife photography.
Since set cemera work does take so much time, the person
doing the work should be 2ble to justify the time being
spent in attempts 2t obtaining photographs o° wildlife
by this method,

17. Recent new eculpment svellsble on the market, such
as repeating cameras and high speed electronic flash
units, make it »nossible to do many more things with the
set camera than could be sccomplished a few yesrs ago.
Additional improvements in equipment will probsbly in-
crense possibllities for set cemera photograsphy even more

in the future,
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APPENDIX

Glosseary of Photographic Terms Used

ASA film speed., The light sensitivity of a film which is
expressed by 2 number, and is given each film by the Amer-
tcan Stendards Association to indicate the emount of light
required to correctly expose that film,

Aperture. An opening. The lens aperture i1s the opening
Tn 2 diephragm, more commonly referred to as the f veslue
of the 1lens.

Camera., A light tight chamber fitted with s lens or lens-
less aperture ond 2 supnort for sensitive materiel, snd
used for the purpose o maeking photographs.

Depth of fileld. The space hetween two extremes of distance
through which an object may move without golng too far
out of lens focus for satisfactory reproduction.

Developer. The chemical solution used to mske visible the
latent image caused by exposing f1lm to light.

Diaphrasgm. Thst pert of s camera which 1limlits the size of
the opening through which the 1light passes, TUsusrlly =2
series of metel blades =djustable to eny size.

Electronic flesh. An instrument which produces 2 flash of
11ght of very short dursation and high intensity, when =
high voltage charge of electricity flashes between two
contact points in s tube filled with rare gssses such as
Xenon or Krypton.

Emulsion. A coating of a mixture of light sensitive sil-
ver salts and gelatin which is put on celluloid in fllm
meanufacturing.

f. The numertcal verlue of the effective aperture of the
Tens expressed in terms of fractional foecsl lengths. Ob-
talned by dividing the focal length by the diameter of the
effective apnerture,

Film. A thin, flexible, transparent sheet of cellulose
nitrate, scetate, or similer materiel, coated with a light-
sensittve emlsion, and used in photogranhy.

Film, cut. ¥lat sheets of film cut to specified slzes for
use in cut film holders. 2Also known a3 sheet film,
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Film, roll. Tilm spooled In a roll on a wooden or metal
core, for use in roll film cemeras,

Film, sheet., Flat shests of film eut to specified sizes
for use in sheet f1lm holders., Also known as cut f1lm.

Flashbulb. A glass bulb filled with oxygen and loosely
crumpled aluminum foil., A short fllament in the bhulb is
covered with flash powder which burns when an electric
current 1s epnlied. This burnin~s flash powder ignites the
aluminum foll which burns rapidly in the oxygen, producing
an intense light of short duration.

FPlashbulb, fast nesk. ™lashbulbs which sre burning their
brightest six milliseconds after being ignited, =and then
diminish in intensity !mmedietely.

Fleshbulb, foesl plene, ™Tlaeshbulbs which resch their
brightest pesk 20 milliseconds after being fgnited, then
hold this peak for snother 20 milliscconds.

Flashbulb, medium pesak. Flashbulbs which reach their pesak
brightness 20 milliseconds after being ignited, then di-
minish in intenstity immedistely.

Flashbulb, slow pesk. Flsshbulbs which resch their pesk
brightness 30 milliseconds after beins ignited, then di-
minish in Intensity immedistely.

Flashgun. A device which holds a flashbulb and ignites
it when the camera shutter is released.

Flashpowder. Magnesium compound in powder form, It heas
been replaced by the flashbulb and electronic flash for
most uses.

Flash synchronization. The act of having the flashbuldb
or electronic flash st 1ts peak nf brillisnce at the same
instant the camera shutter !s open.

Focal length. The distesnce from the optiesl center of =
lens to the point at which a far dilstant light, such ss
the sun, will be in sharp focus.

Focus, fixed. Refers to a lens that is fixed in one posi-
tion so thot it cannot be moved to edjust the focus of the
lens. Found only on inexpensive cameras.

Focusing. The set of sdjusting the lens position to obtain
satfsfactory focus,



86

Focusing, ground glass, A method of focusing a lens in
which the 1imsge is brought ‘nto sharp focus on 2 plece of
ground gless, This ground gless 1s et the seme distance
from the lens as the film will be when the exposure s
madeo

Focusing, single-lens reflex, A method of focusing, by
use of a mirror, in which the object to be photographed is
foecused throurh the sams lens the photograph i1s taken
through, and focused on a ground glass, As the shutter
release 13 pressed, the mirror flips out of the way and
the object is focused on the f1lm 28 the shutter !s re-
lessed.

Focusing, split-image., A method of focusing 2 camera lens
in which an image, as seen through the viewfinder, is split
in two by mlrrors {f the lens 's not in focus. TIf the lens
is 'n focus, the image appears as one.

Focusing scale. A numbered scale (the numbers representing
distance from cemera) which shows the point at which a
lens 1s in focus for various distances.

Gulde number, flash., A number which represents the dls-
tence In feet between the flashbulb and the object to be
photographed, multiplied by the f stop. This 1s different
for each shutter speed and each ©ilm speed, It 1s used

88 a guide to determine what £ ston to use for verious
flash to subject distances.

Lens. The optiec2l unit mounted in the csmera which makes
possible the formetion of the imsge.

Lens, long focus, A lens heving 2 longer focal length than
the normal lens for the camers on which it 1s belng used.

Lens, normal., A lens whose focal length is approximately
equal to the diagonal distence of the film, Normal lenses
cover a fileld of aonroximetely 50 degrees.

Lens, telephoto. A lens having 2 longer focal length than
the norms]l lens for the camers on which it i1s being used,
and nalso hsving an actual lens to film distance shorter
than 1ts focal length.

Lens, wide-sngle, A lens having a shorter focal length
than the normal lena for the camers on which it 1s being
used,

Lens speed. The largest aperture of the lens, referred to
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by the largest f stop the lens has.
Open up. Enlarge the size of the diaphragm's aperture.

Photography. The process of )"oducing lmages on sen-
gsitized surfaces by the action of light.

Plates, glsss. A glsss sheet coated with a light-sen-
sitive emulsion., Commonly used before the invention of
film,

Reflector, flash. A devlice used to increasse the efficiency
of a flashbulb or electronlc flash by reflecting the 1light
in the desired direction.

Resolving power, The ability of 2 lens to form distin-
quishable images of objects separsted by small engulsr
distances.

Sensitized., Made sensitive to light, so that a chemiceal
chenge will take place when exposed to light.

Shutter. A device for regulating the length of time the
film 1s exposed to light when 2 photogrsph is being made,

Shutter speed. The length of time, usually expressed in
seconds or fractions of a second, that the film is exposed
when the shutter 1s activated.

Stop down. Decrease the size of the diephragm's aperture,

S8top, An f point on 2 lens, designating the size of the
d*apbra?m's aperture at that poilnt. The even stops nor-
melly used are f1, f1.L, 2, f£2.8, ¢, 5.6, £3, r11, f16,
r22, r32, fhl, and rél.

Trinvods A three legged supoort for a camers,

Viewlinder., An instrument which shows the same field of
view 28 that vhich the camere lens will focus nn the f1lm.




