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MAPPING IN ANTARCTICA BY THE JAPANESE ANTARCTIC
RESEARCH EXPEDITION, 1956-7

Teruzo KAJI* and Eiichi IMBE**

Preparation Acting on the resolution of
the Antarctic Committee, the Science Council
of Japan, the project of photogrammetry in
Antarctica was planned by the Geographical
Survey Institute (GSI) in the early part of
1956. The project includes the determination
of the geographical positions of the stations,
which will be established by means of astro-
nomical observation and triangulation, and
the aerial photography of our base camp area
and its vicinity.

As we had had no photogrammetric expe-
rience in Antarctica, we studied the contri-
butions which had previously been made by
foreign expeditions. After careful discussion
under all conditions of our expedition, we
chose a DHC-2 Beaver as the aircraft for
aerial photography, if transportation was
available. However, the deck of m/s Soya
was too narrow to carry even such an
aircraft. So, instead of the Beaver, a Cessna
180 was chosen as a capable aircraft for aerial
photography and suitable for fitting either
floats or skis, although this aircraft was not
sufficient for our purpose.

A K17C camera with a lens of 6 inches

focal length and 9”X9” format was prepared
for vertical photography and a Williamson
F 24 camera with a lens of 5 inches focal length
and 5” X 5” format for oblique photograpy for
the purpose of reconnaissance and supple-
menting the vertical photography.

For the terrestrial survey the following

equipment was prepared.

Wild T2 Theodolite 1
Wild Invar Subtense Bar (2 m) 1
Nardin Chronometer 1
Decl Chronometer (Nardin and Omega) 3
Barometric Altimeter

(American Paulin System) 3

Flights for Photography On 14 th Janu-
ary, 1957, the first flight for photography
was made after a test flight for the aircraft.
We flew 70 miles southward from ™m/s Soya,
34°50'E and 67°55’S, to the coast of Cape
Cook, Riiser-Larsen Peninsula and turned to
east to fly along its coast. The peninsula
was entirely covered with ice and snow except
three barren rocky areas apart from the

end of the shelf ice falls
precipitously from the coastline to sea side.

coastline. The

On 16 th January, we flew to Prince Olav
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Coast from the open sea, 34°50'E in Longitude
and 67°55’S in Latitude. We flew 60 miles
in the direction of S30°E and then turned
The flight
altitude was kept at approximately 3,000 feet

westward to follow the coastline.

for taking oblique photographs with the F 24
camera. Many barren rocky areas were
clearly observed along the coastline. Even
though the photographs were taken at 1/300
of a second and f4 in the midnight (03 00
G.M. T. at 45°E in Longitude), they came
out well. We went as far as Langhovde,
69°12’S and 39°36'E.

The third photographic flight was made on
18 th. We flew southward from the open sea,
40°26'E and 68°02'S, and took oblique photo-
graphs of the barren lands from both the
east and west sides. Those three flights were
made by the aircraft with floats.

On 26th January, the skis were fitted to
the Cessna 180. After the test flight, the K17C
camera was properly installed for wvertical
photography. The area between Ongul Island
and M/s Soya were taken to give the neces-
sary data for landing. On 27th the area
around Ongul Island was covered by vertical
photographs and on 30th vertical photography
was expanded, to cover the adjacent area.
On 31st, two flights for vertical photography
were made along Prince Olav Coast. In this
way the area along the coast from 41°35E to
39035'E was covered by vertical photographs.

The final flights for photography were
made on 1st February. Flying southward
along the east coast of Litzow-Holm Bay,
we reached the southern end of the bay, 35°E
and 70°S, and turned northwest. During
this flight both vertical photographs by the
K 17 C camera and oblique photographs by
the F 24 camera were taken.

The altitudes of all flights for wvertical
photography were S, 000~6, 000 feet. The air
temperature outside the aircraft was about
—7°C at 6,000 feet above sea level in these

flights.

(FbR R

Data on photography were as follows:
1. Camera; K17 C camera equipped with
a heating jacket, magazine heaters and heat-
ing wires for filter was prepared. However,
all this special equipments were not always
necessary for our photography. Inthe author’s
opinion, it is more necessary to prepare cer-
tain equipment for recording automatically
the exposure time, number and altitude.

2. Film;
Kodak Super XX Aerographic Films (9.5”
x 150" roll) and Sakura Aero Films (5.5” x 56
roll).

photography.

The films used were Eastman

Those were quite satisfactory for our

Most of the
vertical photographs were exposed at 1/400
of a second and f8 or 11 with No. 2 Aero
Vignetted Filter.

3. Filter and Exposure;

No other filter was used.
4. Processing; Development and printing
were carried out on the Mm/s Soya in Ant-
arctica. All rolls of films were developed
with D 76 developer under the condition of
20°C and in about 30 minutes using BS
developing kit made in U.S. A. Instead of
using a drying kit, the films were hung
from ropes in the cabin and dried naturally.
Most of the time required for processing
was spent in the drying process.

Astronomical Observation and Tria—ngula-
tion Ground control operation was carried
out from 1st to 14th February. For the
first four days, a Wild T2 t};eodolite was
used for solar observation. The geographical
position of our station was determined as
39°35'24”E and 69°00'22"S.

A base line was set in a valley on the
south side of the station above mentioned.
The length of the base line was measulred as
235.71 meters by using a 2 meters Invar
Subtense Bar. Eight ground control points
were established on East Ongul Island by
means of a triangulation survey using a Wild
T 2 theodolite.

Plotting The plotting was carried out by
photogrammetric experts in GSI immediately
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‘ Syowa Base ”’
(1:1,000) and ‘“ East Ongul Island >’ (1 : 5, 000)
(P1. 1) was plotted by using Wild A 8 stereo-

plotting machine.

after coming back to Japan.

Those maps will be very
useful for planning of the next expedition.
Aerial triangulation of the neighbourhood
of East Ongul Island is now under operation
using a Zeiss Stereoplanigraph C 8.
Conclusion The photogrammetry in Ant-
arctica started on 14th January and ended
on 13th February. Only nine flights were

made during this period. The narrow strip

k22 & 19

Nine control points including one astrono-
mical point were established in East Ongul
Island.

From this survey it was concluded that the
map worked out by H. E. Hansen on the
basis of oblique photographs which were taken
by Lars Christensen’s Expedition, 1936-37,
should be somewhat corrected.

Based on the comparison between the geo-
graphical position of ‘‘Syowa Base’’ determin-
ed by us and that measured on the Norwegian

map, the following difference is found out.

area of 2,000 flying miles in length has been Japanese Norwegian
covered by 750 sheets of vertical photographs Longitude 39°35"24"E 39°45'E
and 450 sheets of oblique photographs. Latitude 69°00'22"”S 68°58'S
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