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WIDE BASE STEREOSCOPIC PHOTOGRAPI-IY: 
A FURTHER NOTE 

BY BASIL GOODFELLOW 

(One illustration: no. 34) 

......... ""'"'LJ photographs, each taken far apart, have been used by sur
veyors for at least seventy-five years. The subject, stereophoto
grammetry, is written up at length in the Encyclopaedia Britannica 

where reference is made to a paper in the Geographical Journal vol. xxxi 
(Igo8). Similarly photographs may be taken vertically in sequence from 
moving aircraft; the technique of setting up pairs for stereoscopic 
vie\ving to give exaggerated contours is as old as flying. This has obvious 
military applications; as part of my duties in the last \Var I took a short 
course in the subject under the instruction of my old friend the late 
Professor Lawrence Wager. 

The principles are simple. The ability of the human eyes to give a 
three-dimensional impression is limited to fairly close objects because 
the eyes are so close together. According to the text-books one cannot 
resolve depth farther than 6 5 m. away, or about I ,ooo times the distance 
apart of average eyes. In practice precision in judging depth begins to 
fall off beyond the length of an ordinary room, or about IOO times the 
eye-separation. Perspective can be exaggerated by optical devices whose 
objective lenses are further apart; ordinary binoculars are an example and 
military rangefinders a more extreme one. Equally this exaggeration can 
be achieved photographically. The further apart a pair of photographs is 
taken the greater the distance of a subject which can be rendered three
dimensionally in a stereoscope. 

It has always surprised me that few if any mountain photographers 
seem to have thought of applying this principle to the study of mountain 
topography. I made some experiments some years ago and I was so 
fascinated by the results that I contributed a note to the Journa/.1 This 
was perhaps premature as by then I had had little experience. In the 
thirty-five years since I have taken hundreds of paired photographs, both 
in order to study mountain routes in detail and to gain experience in the 
technique. It seems worth summarising this experience for the benefit 
of others. 

When looking at an average alpine peak, perhaps to plan a route on it, 
a usual viewpoint is the valley side opposite or a neighbouring summit. 
The distance is usually bet\veen 5 and I o km. (e.g. Weisshorn from Do m 

1 A.J. 43. 329. 
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hut 8 km., Matterhorn from Ober Gabelhorn 7 km.). These distances 
are far beyond the possibility of distinguishing any relief in detail \Vith 
naked eyes, or even with binoculars. From Crib Goch one cannot 
resolve any detail of the ribs and slabs of Lliwedd a mere 2 km. a\vay. 

I have remarked that a suitable distance for judging relief by unaided 
vision is up to 100 times eye-separation. So all that is required to get 
satisfactory relief of a distant mountain face is to take a pair of photographs 
at a distance apart of not less than one hundredth of the subject from the 
camera. 

For example, perhaps the finest prospect of the l\1atterhorn in its 
familiar Swiss aspect is that from the Ober Rothorn, the popular off-day 
walk up from the Fluhalp. The 1\Iatterhorn is 13 km. away. The Ober 
Rothorn summit ridge runs conveniently at right angles. Photographs 
taken about I so m. apart and aligned for viewing in a stereoscope show 
in quite sensational relief the details of the 1\Iatterhorn's structure. 

When looking at the resulting pair in a stereoscope one has the curious 
illusion of looking at a model of the mountain. It is easy to see why: 
one has become a giant with eyes a hundred yards apart, and the mountain 
has shrunk correspondingly. 

Circumstances do not always allow one to take the photographs under 
the ideal conditions of my example. Ho\vever it is possible to depart 
widely from perfection and get acceptable though sometimes rather 
distorted results. Those \vho have studied aerial reconnaissance photo
graphs taken vertically will remember the fantastic exaggeration of the 
heights of buildings; ordinary houses become sky-scrapers. Similarly a 
mountain face viewed stereoscopically from viewpoints much further 
apart, subtending an angle of I0° or more, \Vill greatly exaggerate the 
horizontal scale in relation to the vertical. Thus ridges coming towards 
the viewer will appear less steep than they are, and their flanks appear 
more abrupt. This caricatures the ridge for the route planner. 

Again, to give an example, I have two photographs of the great North
east face of the Finsteraarhorn taken during the A. C. 1949 training meet, 
one from the Scheuchzerhorn (3467 m., 5 km. a\vay), and one from the 
Lauteraar hut (2393 m., 8 km. away). The angle subtended is 17° . The 
different scales are adjusted by suitable enlargement, and in spite of the 
widely different viewpoints the resulting transparencies register quite 
well in the stereo viewer. The two ribs up the face appear to lie back at 
an angle of about 30°, \vhereas their true angle averages nearly 70°. But 
every detail stands out and if I \vere contemplating one of these classic 
routes I would spend hours glued to my stereoscope making notes of the 
innumerable towers and gendarmes, \vith due allo\vance for their 
exaggeration. 

Photographs for pairing need not be taken on the same day, or even in 
the same season. One can rake over old albums. I have a vie\v of the 
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~ orth-east face of the Aiguille "\ .. erte taken \Yhen descending from the 
Aiguille d'Argentiere in 1926. Last summer I took the same vie\v from 
belo\v the Col du Chardonnet. The first \vas on a quarter plate negative, 
the second on a 35 mm. colour transparency. The t\vo match \veil giving 
good detail of the rock ridges. But they fail on the Couloir Couturier 
because of large changes in the ice. 

Another, and most rewarding, source of armchair pleasure is to take the 
mountains from the air. I have been fortunate in jobs \vhich have taken 
me over the Alps on many journeys, and especially over Mont Blanc, the 
turning point for flights to Italy and beyond. One has to shoot at intervals 
appropriate to the distance. With jet aircraft flying close over Mont Blanc 
this means the most rapid fire possible. The results have provided me 
\vith a set of the Alps in model form, in colour and in black and \vhite, 
which are of great beauty and of absorbing interest. 'Vues plongeantes' 
into the Freney glacier region give pictures \vhich, by enhancing the 
vertical scale, make this region even more daunting than it is in reality. 

In my earlier A.J. note I ventured to hope that expeditions might use 
these techniques to resolve the complexities of unexplored mountain 
country. This is not a very practical idea since it implies that processing, 
and precise work on alignment, must be done in the field. The days of 
developing plates in sub-zero camps have passed with the Everest 
expeditions of the early 192o's. 

In practice therefore this technique is of more value to those who have 
looked at their mountain and photographed it, and plan to return next 
year to make their route on it. The perfect example is the Eigerwand. 
I wonder if any of its many aspirants have realised ho\v every detail could 
be resolved from photographs taken across the vvay. 

The follo\ving technical notes may help others. 
I find it better to use black and white negatives and transparencies 

rather than colour for two reasons. First, one can increase the brilliance 
of rock and ice detail, and suppress haze, by using a strong (orange) 
filter. And second, in practice the t\vo photographs one wishes to bring 
into register cannot always be taken at precisely the same distance away 
from the mountain face. The appropriate adjustment can be made in the 
dark-room with an enlarger. 

For a general view of a mountain not too far away, such as my Aiguille 
V erte example, one can use an ordinary camera with the standard lens . 
But if the purpose is to study detail it is better to use a long focus lens. 
The alternative of enlarging a small part of a negative is less satisfactory 
owing to loss of quality. The pair I have used to illustrate this note were 
taken with a ro· 5 cm. lens on a Leica and half the negatives \vere used. 
I find this lens a good compromise. For serious study of detail I would use 
a much greater focal length and \Vider separation. 

From pairs taken at about equal distances and not too far apart I make 
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transparencies on cine positive 35 mm. film by contact. These I mount 
between thin glass sheets 45 by 107 mm. in size for viewing in a stereo 
viewer of this now old-fashioned standard. The two transparencies must 
be mounted so that the principal object in each is the same distance 
apart as one's own eyes. And they must be levelled up to compensate for 
the inevitable errors of alignment one makes when taking two photographs 
from different viewpoints. These errors of direction and of levelling in 
either plane cause some slight distortion so that the pairs do not match 
perfectly. The serious photographer should use a tripod and a spirit 
level to ensure perfection. 

When pairing two photographs taken at different distances, such as 
my Finsteraarhorn example, I find it best to project the negatives in an 
enlarger onto J! in. lantern plates. I sketch the outline of the first on a 
card and bring the second into register before printing it. These larger 
slides need a stereoscope with divergent prismatic lenses made for the 
old 6! in x 3! in. standard. Alternatively I project onto 45 x 107 mm. 
lantern plates, but these are now hard to get. 

Unfortunately a half-tone reproduction, which has to be small to be 
viewed without special equipment, is not suited to rendering detail. In 
my illustration the twisting ridge leading to the Paglia Orba should be 
resolved but not, perhaps, the details of the famous Finch terrace across 
its sunlit face. The pair may be looked at through a couple of similar 
magnifying glasses. 
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