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Fickle fashions: stereoscopy
[RC 2013]  Almost from the first years of photography, people have dabbled 
in combining adjacent images for a 3D view. But rather than growing 
steadily in popularity and sophistication, both amateur and scientific interest 
in stereo photography has waxed and waned like hemlines. ‘Recreational’ 
stereo, milking the oh wow factor, thrived in days of parlor stereopticons, 
before the average person owned a camera, and imagery was the province 
of professional studios. It faded, then revived when Stereo Realist cameras 
with 2 lenses allowed anyone to take personalized 3D pictures for viewing in 
back-lit slide viewers. Because of their limited lens separation, these cameras 
were not particularly useful for capturing distant landscapes in 3D. But they 
did allow for stereo of moving targets, because the photo pairs were shot 
simultaneously. 

Stereoscopic images have been used to communicate subtleties of land-
form, construction sites, medical procedures and microscopic structures for 

Left: The first well 
known photographs 
in SE Alaska were 
taken as 3D pairs. 
Eadweard Muybridge 
(famed for Animals in 
Motion) accompanied 
General Halleck’s 
expedition at time of 
the Alaska purchase. 
Muybridge’s Alaskan 
photography—like the 
rest of his work—was 
decades ahead of its 
time. Mostly focused 
on cultural subjects, 
few of his photos 
are optimal for our 
purposes in docu-
menting change to 
natural communities. 
However, one thing in 
this scene that would 

probably be overlooked in a flat 2D 
single image, is the exceptional height 
of the background spruces.    

Right: ‘Historic drawing’ by Carstensen 
in 1991, using rapidographs & calligra-
phy pens long since rendered antique 
by computer font proliferation and 
drafting programs. Such pens today 
can only be purchased from esoterica 
dealers on dangerous side streets in 
Manhattan. But pocket stereoscopes 
can still be ordered from geologic 
and forestry supply firms (http://www.
forestry-suppliers.com/). These paper-
oriented but servicable devices could 
see a resurgence (in Hedstrom’s 
terminology, ‘repurposing’) for use with 
digital tablets. No paper print makes 
a stereogram come alive like backlit 
images on a hi-res tablet.
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probably a century. But urgency of military conflict was 
the major driver in scientific stereoscopy. During World 
War I, cameras were developed for use in planes, and the 
post-war work of Fairchild and others (following sidebar A 
photo-chronology) led to our first aerial photography over 
Southeast Alaska. In this report we’ve only shown examples 
of opportunistic obliques that were definitely secondary to 
the 1926 & 29 missions. The primary goal was acquisition 
of vertical photos shot with 3-lens cameras, with adequate 
overlap for stereoscopic terrain mapping. 

In some ways it’s arbitrary to ‘excommunicate’ these 
vertical aerials from the discipline of repeat photography; 
probably the only sound rationale for doing so is that it 
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Left: Evolution of stereo-
scopic devices. 

Right: Stereo pair at 
Kasa’áan beautiful village 
(Old Kasaan) on the north-
ern shore of Skowl Arm, 
southeastern Tàan sea lion 
(Prince of Wales Island). 
Kasa’áan  is a Tlingit name 
for a K’ayk’aanii Haida 
village that was apparently 
first settled following the 
smallpox epidemic of the mid 
1830s, and lasted until 1904 
when villagers moved to 
New Kasaan.

There’s no high ground at 
the camera position, so the 
photo was probably taken 
from the deck of a steam-
ship, with shoreward drift 
providing the offset. One 
version of this stereopair has 
been hand-tinted. 

makes the pool of potential retakes forbiddingly enormous (10s of 
thousands for every mission). Here, we describe the use of vertical 
historical photography only as a supporting technique in the inter-
pretation of ground- or aerial oblique imagery.  Examples so far have 
included Eagle, Chickamin, and Stikine Rivers, where verticals are 
given for broader geographic context. More examples follow for 
Bucher Glacier in the headwaters of Antler River. We’ve created an 
RC-narrated slide show about the Navy’s photo missions in the 1920s 
and 1948. Contact us for a copy of this show (SE-AK-historic-aeri-
als2.exe  Executable files or .exes play only on PC computers—not 
Macs—and are difficult to distribute over the internet.) 

Aerial photogrammetry mushroomed during World War II. One 
branch of this program was a massive, mostly civilian effort to detect 

1890s?
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camouflaged German missile-launching sites not readily apparent in 2D imagery.1 
WWII catapulted the US into world dominance in a field pioneered mostly in France 
and Italy. After the war, stereoscopy became especially important in geology and 
forestry. 

In the late 1980s, when we started sending Discovery naturalists into Juneau 
schools, and giving workshops for Southeast educators, every forester and geologist 
was still fluent in the art of 3D landscape interpretation.2 Since then, ironically, the 

1  The Nova movie 3D spies of WWII tells the story of these pioneers in the field of 3D vertical imagery. 
Be forewarned that the narrative tone is overdramatized, and the film ignores the broader and more 
sophisticated advances in aerial photogrammetry of which this effort was just one prong. Still, it’s 
a fascinating piece of history: http://dvd.netflix.com/Search?v1=world+war+II+3d&ac_abs_posn=-
1&fcld=true&ac_rel_posn=-1&ac_category_type=none&raw_query=world+war+II+3d  

2  In the late 1980s, Discovery Southeast purchased a full classroom set of pocket stereoscopes, and 
created many color stereogram sheets for group study of geology, succession and human development. 
Some of these sets are still in use at UAS. Digital versions are available now upon request, and will be 
loaded to www.juneaunature.org offering site-based materials for Juneau schools.  

A photo-chronology 
[RC 2013]  Selected dates in imaging, relevant to repeat and/or 
stereo photography and aviation: Sources include Aerometrix:
http://aerometrex.com.au/blog/?p=203

1480: Leonardo da Vinci invents photogrammetry.
1840: Arago uses photogrammetry in Daguerreotype images.
1849: Laussedat, terrestrial photos for topographic mapping.
1855: Stereoscopic photos give 3D images (wet-plate process). 
1858: Tethered-balloon & kite photos of Paris. 
Civil War: Tintypes were the rage, but eclipsed (?) before first 
Alaskan photography.
1868: Muybridge at Ft Tongass, Wrangell, Sitka, some claim 
these were the first SE AK photos.1

1880: Eastman’s dry-plate process (still glass, but improvement 
over wet-plate) coincident with earliest Alaskan photography 
1890: L. Winter arrives in Juneau; P. Pond in 1893. 
1899: Edward Curtis photos, Harriman Expedition. 
1900: Kodak’s Brownie; box roll-film camera; photography for 
the masses. 
1903: Wright brothers first airplane
1905: Kodak’s Stereo Brownie; home-3D for the masses 
1908: First photo-mapping from a plane in Italy. 
1910: USGS 50-ft contour surveys of Gold Belt, did they use 
photogrammetric cameras for ground-base triangulation?
WWI: Early efforts at aerial photogrammetry
1924: Fairchild’s mosaic of Manhattan from aerial photos. 
(Fairchild camera in sidebar on Navy aerials 1926-29)
1926-9: Navy photogrammetric missions in SE Alaska.
1936: Kodachrome, first multi-layered color slide film.
1937: Military training by Abram School of Aerial Surveying.
1940: Bausch & Lomb multiplex for stereoplotting.
WWII: Aerial photogrammetry, huge acceleration in technology.
1947: Stereo Realist 2-lens camera. 
1990: Photoshop released. CDs, 1st digital cameras.  
2000s: First large-format digital cameras

1  Jim Geraghty (pers comm) says that technically, the first 
photos in SE AK may have been taken in 1865, 3 years before 
Muybridge, during the Union Telegraphy Survey, mostly inland 
through BC. We’ve not seen any of these.  

1898
Right: “Klondikers climb-
ing the ‘Golden Stair’ and 
Peterson’s Trail, Chilkoot 
Pass, Alaska.” From UAF 
Stereographic Library Collec-
tion, UAF-1993-0027-4. From 
back of card:

“The elements of grandeur, 
weirdness, solemnity, and 
vastness enter into a topo-
graphical description of 
Alaska. Its many interesting 
features hold the mind spell-
bound when viewed through 
the stereoscope, and fill the 
memory with undying wonder 
that such places do really 
exist. Its gigantic mountain 
peaks, snow-covered and 
hoary with age, its valleys, 
great and small, rich in gold 
and natural resources of 
many kinds, are all brought 
into view by our stereoscopic 
artist, and made as real as life.

Our stereo views of Alaska are 
marvels in their realistic effects, and 
need only to be seen to be appreci-
ated. This view, showing the summit of 
Chilkoot Pass and miners climbing to 
the top with their loads of freight, was 
made at Sheep Camp. 

This is where miners halt for the 
purpose of dividing their luggage into 
lots to carry to the summit, the ascent 
to which is at an angle of 45o and 3/4 
mile long. 

It is estimated that, during the 
spring of 1898, over 40,000 tons of 
freight were carried over the pass in 
this way.”

Published by Keystone View Company
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advent of high-tech computer-based mapping and imaging (GIS—geographic information 
systems) has distracted even professionals from 3D landscape evaluation. As of 2013, GIS 
is still very 2D. It’s taken the digital world awhile to catch up to the old-fashioned cartogra-
pher’s technique of tracing maps on acetate while viewing the terrain in 3D under a mirror 
stereoscope. 

Global conflict continues to drive advances in cartography—most notably in the realm of 

Above: Stereopair of Ward Creek, where it empties into Ward Lake, near Ketchikan, 20000702. Compared to 
vertical stereo, obliques make it easier to compare tree height and canopy texture. For example, the paler green, 
round-topped trees right of the road are alders that colonized after cable-yarding. The Ward South Big Tree was 
well over 200 feet tall. This is one of 4 Community Landmark Forests described and mapped in great detail. For an 
interpretive booklet on Ward Forest, go to: http://www.juneaunature.org/wp-content/uploads/2013/08/LT-ward.pdf

Right: Upper scene is Navy oblique of Eagle Glacier, north of Juneau, in 1929. Lower stereo scene, is RC retake 
on 20120919. Letters A, B & C show corresponding points in the upper and lower scenes. Comparing these 
makes it immediately apparent that the retake was at lower elevation (level with points A & B), and to the left 
(north) from the 1929 photopoint. 

EXIF data (read it with program such as ACDC) shows the photos were taken between 1 and 2 seconds 
apart—a good interval for stereo separation at this elevation. Basically, the lower your elevation, the more rapidly 
you should be shooting. Because I was running a GPS track, and later used Robogeo to send XYZ positions 
(latitude, longitude, elevation) to the EXIF data, we know this was shot at about 1470 feet.

This was not an ‘intentional’ stereopair—just a lucky result of rapid shooting, and cropping later to exclude 
portions of the scene not showing on both images. For optimal aerial oblique stereo, hold the camera vertically 
(portrait mode); otherwise you’ll end up with very wide stereograms (Ward Lake, above), or else major cropping. 
Unlike shooting for overlapping coverage with vertical photography, in which the centerpoint moves for each photo,  
the oblique-stereo photographer should keep the camera centered on the same point for both images. 
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20071948

GPS (global positioning systems, largely an outcome of the Gulf War). But in the world of stereoscopy, revolution has 
come mostly from another deep-pocket industry—blockbuster movies. Formats for viewing of 3D movies—whether 
projected on-screen in auditoriums, or at home on TV or computer—include anaglyph pictures (red-green glasses) and 
digital stereo with either passive polarized 3D glasses. Most advanced devices are active, liquid crystal shutter glasses 
(LCS) that synch to a monitor to create the illusion of a 3D image via infrared, radio frequency, dlp-link or bluetooth. 
These glasses alternately darken over one eye, then the other, while the display alternately flashes different perspectives 

Earlier, we interpreted an RP 
pair for Antler River. Berners 
Bay glaciers are abundant, 
but in serious retreat. Antler 
River has gone from wide, 
shallow, and unconfined, 
meandering over an aggrading 
(upward building) flood plain, 
to narrower, well defined, 
incising, and closely hemmed 
by deciduous scrub. Why 
the difference? Neighboring 
glacial rivers—The Lace and 
Gilky—still have plentiful raw 
sediment on their flood plains. 
The map on page 15 shows 
them as white lines, coded for 
glacial rivers, still attached to 
their source glaciers. 

In 1948, an ogive-striped 
finger of the high-elevation 
Bucher Glacier spilled over 
into Antler valley. Three-mile-
long Antler Lake did not yet 
exist! But connections at the 
spillover point were already 
steep and tenuous, and soon 
broke. Antler headwaters have 
seen the most radical degla-
ciation of the Berners water-
sheds. Although some glacial 
meltwater still descends from 
the hovering Bucher out-
pocketing, Antler Lake now 
serves as a trap and settling 
pond for glacial sediment, 
and the river has shifted from 

aggrading to degrading.
Compare 1948 and 2006 first in 2D, then stereo, and notice 

what information you get when you add the 3rd dimension. For 
one example, judging height of recent downwasting, from the 
width and elevation of barren ‘trimline’ fringes, is much easier in 
stereo. (It’s some small consolation that the high, north-facing 
cirque glacier on right of the 2007 scene as seen little shrinkage.)   


