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Aerial photographic operations in Antarctica,
while basically the same as elsewhere, face unique
problems caused by one of the world's harshest op-
erating environments. The extreme cold, the shift-
ing winds and the sudden storms, scheduling dif-
ficulties, and limited facilities, all combine to im-
pede the task of obtaining aerial photographs of a
quality suitable for cartographic work.

Presently, antarctic aerial photography is being
obtained through the use of two aircraft especially
configured to accommodate tn-camera equipment
and assigned to U. S. Navy Air Development
Squadron Six (VX-6). One of these is a ski-
equipped Lockheed LC-130F Hercules which, when
it is not engaged in photographic duties, joins its
counterparts in various logistic support activities.
The other aircraft is a C-121J Lockheed Super-
Constellation, a support aircraft used principally as a
personnel and cargo transport when not occupied
with its photographic mission. The dual uses of
these two aircraft make it imperative that every op-
portunity for photographic work be exploited to the
limit.

The photographic equipment carried in these
aircraft consists of three Fairchild precision Carto-
graphic T-12 (KC-1) Planigon aerial cameras and
their related accessories. Equipped with a 6-inch
focal length lens and a 9 by 9-inch format, each
camera has a lens opening from f/6.3 to f/22 and
shutter speeds adjustable from 1/10 to 11500 of a
second. The tn-camera system is mounted with
the center camera truly vertical, allowing for the
slight upward nose tilt of the aircraft in normal
flight. The camera axes of the right and left
oblique cameras are mounted at an angle of 600
to the vertical. The critical consideration in the tn-
camera installation is the precise relative positions
of the cameras. To this end they are mounted in a
niid frame which actually is a part of the air-
craft's structure. The angular relationship between
the cameras may be adjusted precisely.

The fuselage ports through which the cameras
are aligned, are constructed of optically ground
flat glass. The entire camera compartment is pro-
vided with heated blowers to maintain a proper
operating temperature for the cameras in the ex-
tremely cold air encountered at high altitude in the
Antarctic, and to prevent condensation from form-

ing on the camera ports. Despite these blowers,
however, the operations are occasionally plagued
by fogging of the ports.

The electrical control panel for the cameras is
located at a remote position in the aircraft, but
during actual photo runs the operation of the
cameras and their magazines is also monitored by
a photographer in the photo compartment.

The two governing criteria of aerial mapping
photography in Antarctica are weather and sun
azimuth. In forecasting the weather for any par-
ticular area, the meteorologist is handicapped by a
paucity of detailed data which meteorologists else-
where take for granted. With the Antarctic Continent
half again the size of the United States and ex-
periencing some of the world's worst weather, and
with but approximately a dozen stations over the
entire continent issuing weather reports regularly—
less than the number found in any of the 50 states
—it is evident that weather analyses and forecasts
are difficult to make and must be based to a con-
siderable extent on interpolation and past trends.

Ideally, the sky in the photo area should be com-
pletely clear of clouds—a condition rare in Antarc-
tica—but a light cloud cover of up to 3/10 of the
sky may be acceptable. Not only must the photo
area itself be considered, but the aircraft com-
mander is vitally interested in the terminal weather
forecast for a 12 to 15-hour period from the time
of take-off from McMurdo. A wheeled aircraft,
such as the Super-Constellation, has no alternate
airfield anywhere on the Antarctic Continent.

During the summer, when the sun is well above
the horizon 24 hours a day, weather and cloud
cover are the determining criteria in deciding
when the aircraft will be launched. In most in-
stances, the azimuth of the sun will determine the
optimum time of day for the launch, depending on
the terrain to be photographed and the orientation
of the photographic flight lines.

Once an area has been selected for topographic
mapping, photographic flight lines must be deter-
mined. Ordinarily the prime consideration in de-
fining these lines is the position of the sun, to
provide optimum illumination and minimum shadow
for the sharp definition of prominent features
such as rock outcroppings and depressions. Also,
the aircraft is limited to runs only in those direc-
tions where the sun is within 53° of its nose or
tail. This is to prevent the sun from shining directly
into the oblique camera lens, which has a field of
vision of 74°. Thus, in certain types of terrain
aerial photography is limited to a fixed time of day,
and flight schedules must be arranged so that the
aircraft will arrive on station within the time pe-
riod prescribed. These optimum times can be de-
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termined well in advance of the season's opera-
tions and flight lines can be programmed accord-
ingly.

When the terrain to be photographed is rela-
tively featureless, the time element is not as criti-
cal, and, to take advantage of weather and sun at
a target of opportunity, flight lines may be deter-
mined while airborne. The only restriction which
the pilot or navigator must consider, is to keep the
sun at the proper relative azimuth to the aircraft
and out of the oblique camera's field of vision.

Spacing between the flight lines is a function of
altitude and varies directly with it. The lower the
altitude, the closer together the flight lines must be
to provide the proper coverage. Ideally, lateral
overlap of the oblique aerial photographs should be
from 30 to 60 percent. Photo-mapping flights in
Antarctica are programmed at altitudes from 15,-
000 to 25,000 feet, allowing a track spacing of 10.6
to 17.5 miles. Track spacing for other altitudes
down to 5,000 feet has been determined, however.
Thus, a pilot may select a lower altitude if neces-
sary because of cloud coverage, but must weigh his
decision against the extra flight lines required, with
the resultant consumption of additional time and
fuel.

Prior to departure, all cameras, film magazines,
and related equipment are checked thoroughly. Once
the area is reached, much of the actual conduct
of the flight rests with the navigator and the
photographer. When an advantageous altitude has
been selected and attained, the wind at that alti-
tude must be computed accurately, as drift and
ground speed (the aircraft's actual speed over the
terrain) are the critical factors to be considered in
remaining precisely on the predetermined flight
lines. There are in existence several self-con-
tained electronic navigational devices for flying
precise tracks which would be a boon to the antarc-
tic aerial photographer if they were available to
him. At the moment, however, reliance must be
placed on visual point-to-point navigation, radar
(if sufficient check-points exist for accurate navi-
gation), or the gyro-stabilizer drift sight, an optical
device protruding through the bottom of the fuse-
lage and located adjacent to the navigator's table.
This sight indicates the precise drift relationship of
the aircraft's path to the terrain.

Once the wind has been determined (usually by
a "wind star," obtained by flying several dif-
ferent headings, noting the aircraft's drift on each,
and computing the wind using standard plotting
procedures), the aircraft is aligned with the geo-
graphic starting point of the selected photographic
line, on the line's predetermined heading. As the
aircraft passes over this point, a "Mark on Top"

Camera Positioning in C-121J Aircraft

is passed to the photographer and the cameras are
actuated. Exposure interval is a function of ground
speed and may be set into the electrical system
which operates the cameras. The track over the
ground may be monitored continually by the navi-
gator through the gyro-stabilized drift sight. This
is done by reading the drift directly from the ter-
rain. Another method is to select a prominent
geographic feature on or immediately adjacent to
the flight line and well ahead of or behind the
flight path. By rotating the exterior lens of the
drift sight upwards, it may be used as an inverted
periscope. By keeping the aircraft at a constant
angle to the selected reference point, the pilot can
assure flight over the prescribed line.

The aircraft will remain on station and flight
lines will be flown as long as weather and fuel
permit. Upon return to base, the film, magazines
are delivered to the photographic laboratory for
packing and shipment to Christchurch, New Zea-
land. There the film is carefully processed, then in-
spected by a photographic specialist of the U.S.
Geological Survey, Branch of Special Maps, who
advises if reflights of all or part of any area are
necessary. If the photographs meet the high stand-
ards desired, they are shipped to the U.S. Geologi-
cal Survey in Washington, D.C., for cartographic use.

While photography for topographic mapping is
the principal photographic mission in Antarctica,
special projects such as ice reconnaissance, surveys,
and other tasks occasionally require photographic
support, and procedures based on the foregoing
techniques are developed as needed. The pho-
tographers and flight crews of Air Development
Squadron Six recognize the importance of their as-
signed projects and are proud of their part in the
success of the antarctic program.
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