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Pioneers and Problems of Early
American Photogrammetry

Early efforts to introduce photographic surveying in the United States

were met with resistance.

InTRODUCTION

N THE F1RST MONTHS of 1892 a Topographical Con-

ference was organized at the office of the U.S.
Coast and Geodetic Survey in Washington, D.C.
(Figure 1) “in order to promote a better under-
standing among topographers of the Survey with re-
gard to methods of executing field and office work;
to formulate rules for governing topographic work
on specified scales for typical regions; to consider
the question of improvements in the plane-table;
what other instruments might be valuable as

was concerned with all phases of map production.
Photogrammetry was not a major subject of discus-
sion at the meetings, but this was the first serious
attempt by an agency of the United States Govern-
ment to consider incorporating it as a part of its
mapping program. From our perspective today we
may view this as inevitable, but it was not so clear
to the topographers gathered at the offices of the
U.S. Coast and Geodetic Survey in 1892.

It should be noted that during this period the
plane table (Figure 2) was undergoing a rapid evo-
lution in design, and the topographers who were

Asstract: A book published in the United States in 1906 gives the following chro-
nology: “Photography has been extensively applied to surveys of rugged mountain
regions in Italy, Austria, Russia, Canada, and Alaska with great success. The
phototopographic method, originally devised by Colonel Laussedat, found its first
application in France and in Germany. . . . More recently photographic surveys
have been executed in Greece, Spain, Portugal, Norway, Belgium, Mexico, Chile,
Peru, Brazil, Argentine Republic, Switzerland, Australia, England, Africa, and
more recently still in the United States. . . .” (Flemer, 1906, p. 4)

This paper concerns itself with how the United States happened to find itself at
the bottom of the list, a process too complex to be covered in an abstract, except
perhaps to point out that (a) the plane table had proven itself to be so versatile an
instrument that no other methods seemed to be necessary, and (b) most of the U.S.
Government mapping agencies were convinced that the above statement was true.

auxiliaries, and how far photogrammetry would
be a useful auxiliary. . . .” (Mendenhall, 1892,
Part I, p. 9)

The Conference continued daily from 18 January
until 7 March. There were eleven participants at
the Conference, and, in addition, nine others re-
sponded to a circular letter inviting them to express
their views on topography. It is doubtful that any of
the Coast Survey topographers who participated in
the Conference are still living, but fortunately for
us the proceedings were published in the Report of
the Superintendent of the U.S. Coast and Geodetic
Survey for 1891, Part II, as Appendix No. 16, Ex-
amination of this report reveals that the conference
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using it were gaining a high degree of competency
and confidence in its use (Rabbitt, 1980, pp. 134,
137). In this regard, it should not be surprising to
find the camera frequently unfavorably compared to
the plane table. For example, Assistant John W.
Donn made the following remarks at the Confer-
ence:

“The camera, in connection with the plane table,
may be occasionally usefully employed in the rep-
resentation of the profiles of mountains and hills in
bold relief. It can not be said that its sphere of use-
fulness is in any case so great as to make it a for-
midable rival to the plane table. . . .”

“We may rest satisfied that in the plane table we
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there was some diversity of opinion. Assistant J. A.
Flemer submitted a paper on photogrammetry
(Flemer, 1892) in which he expressed some views
not in conformity with those above:

“By mastering photography and combining it with
geodetical instruments, the idea of photographical
surveying has become a reality, and at this date
must be regarded as a subservient factor in modern
engineering no longer to be overlooked. . .. (p.
693)

“The photogrammetric plotting is altogether very
much like the plotting on the plane table, and, gen-
erally speaking, photogrammetry has the same ad-
vantages and disadvantages adherent to the plane
table, except that the duration of the field work is
reduced to a minimum.” (p. 702)

John A. Flemer did not express his conflicting
viewpoint out of ignorance. Though he was born in
1859 in New York City, at the age of eleven his
parents sent him to Germany to receive his educa-
tion. He was given a degree in civil engineering
from the Royal Technical High School, a university,
at Charlottenburg, near Berlin in 1881 (Flemer,
1981). Because Germany was at that time leading
the world in photogrammetric research, especially
on an academic level, Flemer’s education almost
certainly included training in photogrammetry.

It is likely that Flemer's presence at the Confer-
ence tempered what could possibly have been a
judgement against even investigating photogram-
metry. Assistant D. B. Wainwright, in reporting the
findings of the committee on photographic sur-
veying from balloons, added:

“Tt is not to be inferred from the criticism of the
present plan that your committee holds an unfavor-
able opinion of all photography as applied to sur-
veying. It believes a reasonably accurate map, of
small scale could be made of a flat or gently rolling
country from a balloon at the height of several thou-
sand feet, if only a balloon were susceptible of man-
agement at that height. It also believes that the
question of mapping mountainous regions by means
of cameras directed horizontally is worthy of dis-
cussion and investigation.” (p. 706)

Among the list of conclusions reached by the To-
pographical Conference at its close was a decision
“that photography may be found at times a useful
auxiliary, but under ordinary circumstances can not
compete with the plane-table in rapidity, economy,
or accuracy.” (p. 580) During the Conference a sub-
committee had been formed to investigate photo-
grammetry (John A. Flemer was not a member), and
the Conference also recommended “the continu-
ance of the committee on photographic surveying,
that it may conclude its investigations.” (p. 580)

When the Topographical Conference ended, it
had investigated, as much as it could, every aspect
of topographical mapping, and the findings that
were made then had a very real effect on the ap-
pearance and style of the maps we use today. If the
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Conference deliberately chose to ignore Canada and
what seemed to be its unreasonable commitment to
phototopography, it did so to avoid passing judge-
ment on a subject it knew little about.

“A Very INpIRECT Way oF MakING A Map”

Although Canadian phototopography seems to
have been a forbidden subject at the Topographical
Conference, American topographers were by no
means unaware of what was going on up in Canada.
An article appeared in the 8 February 1893 issue of
the National Geographic Magazine which gives us
a very good idea of what was going through at least
some of their minds. It was written by the Geog-
rapher and Chief Engineer of the U.S. Geological
Survey, Herbert Michael Wilson (1860-1920):

“Some two years ago a book on the subject of
photographic surveying by Mr. E. Deville, surveyor
general of Canada, was issued by the Dominion land
office. Apparently this is a book of instructions, and
treats exhaustively of the methods of photographing
and of using photographs for constructing maps
therefrom.

“Since few are acquainted with this subject, it
may be well to characterize briefly the method of
surveying by photography. A few points, including
all occupied stations, are located by angular mea-
surements. From the occupied points, photographs
of the surrounding topography are taken, a com-
plete round of the horizon usually being made from
each station. Devices are employed for facilitating
the measurement of horizontal and vertical angles
from the photographs, and the photographs are sent
to the central office at Ottawa, where maps are con-
structed from them. Angles are measured from the
photographs, and thus all points for location are
fixed, their heights determined and contour lines
located.

“To topographers on the southern side of the
boundary this appears to be a very indirect way of
making a map. Most of those who have studied the
subject are aware that this method has been exper-
imented with by several countries and discarded by
all except Italy and Canada. The topographers of all
other countries are accustomed to making maps di-
rectly in the field, using the country itself as copy,
and not passing it through the medium of a photo-
graph. By this simple and direct method it is be-
lieved that a more lifelike transcript of the original
can be obtained, and, moreover, that the work can
thus be done more rapidly and at less expense.

“A few sheets recently issued by the Dominion
land office appear to sustain this position. They are
lithographed on a scale of 1:40,000, relief being ex-
pressed by contours at intervals of 100 feet and by
shading. They represent a portion of the Rocky
mountain region on the line of the Canadian Pacific
railway. In many respects these maps are very cred-
itable productions. A commendable attempt has
been made to map a wild and unknown region, and
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fact that photogrammetry was being practiced in
those early days that he had a copy of it typed and
submitted it to the American Society of Photogram-
metry “for two reasons: (1) its historical value; (2) to
show that photogrammetry is not a new science”
(Flemer, 1944, introduction). We can imagine the
astonishment with which the members of the asp
must have greeted that article, which was previ-
ously-unknown proof of the antiquity of photogram-
metry. We can also imagine additional astonishment
had the members also been informed that the man
who wrote it was still living,

In 1899, while involved in a mapping project at
Chesapeake Bay, Assistant Flemer and several
members of his party came down with malarial
fever. The sickness continued to have its effect, and
in March, 1900, John A. Flemer took a leave of
absence from the Coast Survey without pay
(Flemer, 1900). His last letter to Deville was written
many months after Deville had sent him a copy of
a paper he had written (Deville, 1902). The letter,
dated 20 June 1903, said:

“I resigned from the Coast Survey Service over
two years ago and have tried to live in different parts
of our country with a view toward regaining my
health which was badly broken down, and I have
now finally settled on the Northern Neck of Vir-
ginia.

“Your pamphlet had been forwarded me to the
various Post Offices where I had stayed for any
length of time, and this explains the apparent ne-
glect in not acknowledging its receipt sooner.

“Although no longer actively engaged in geodetic
operations, I shall always take great interest in all
that may tend to perfect and develop the sciences
of mensuration, particularly in every advance made
in Photographic Surveying.

“I beg to take this occasion to thank you for the
kind consideration shown me in the past and to wish
you continued success in Photo-Topography, in
which art-science you so eminently have become
the leading spirit in our continent.” (PAC RG88 V93
f1501)

Apparently he did regain his heaith, and begin-
ning in 1904 he returned to Alaska to resume his
favorite interest, this time performing photographic
surveys in connection with placing boundary mon-
uments for the International Boundary Commis-
sion. After a few vears of adventure combined with
hard work, having spent too long away from his
family, Mr. Flemer wrote and informed his crew
before the beginning of the 1906 field season “that
he was not coming north again. . . . He was about
fifty years of age and the work had begun to be too
hard for him.” (Williams, 1952, p. 35)

His last book on phototopography (Flemer, 1906)
was his masterwork. It was an updated version of
his 1897 work, but included the most complete his-
torical survey and bibliography of early photogram-
metric literature that had yet been compiled. A
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book on photogrammetry to equal it technically
would not come forth for nearly a quarter century.
I said it included the most complete historical
survey; while this is accurate, it should be pointed
out that his humility was such that Flemer delib-
erately avoided making any mention of his own role
in the development of photogrammetry in the
United States—even to leaving his own name out
as author of publications listed in the bibliography.
In fact, the only names mentioned in the section
describing the history of photographic surveying in
Canada and Alaska who are not Canadians are those
of Coast and Geodetic Survey Superintendents
T. C. Mendenhall and W. W. Duffield, who guided
the agency during its brief period of official interest
in photographic surveying.

Flemer retired in 1910 and enjoyed a long though
obscure retirement of nearly 50 years. Deville, on
the other hand, went on to play a major role in the
development of his country’s mapping programs,
and so could not be so easily forgotten. F. H. Peters,
Deville’s successor, recently spoke to Canadian
writer Don W. Thomson “of the results of early
camera survey field work in the Canadian Rockies
being brought te Ottawa survey headquarters in the
form of heavy glass plates (imported from England)
and of plotting work in those offices being a long,
complicated, tedious operation during winter
months. International recognition of sorts (in Eu-
rope) began to come to Deville about 1922, . . . but
‘rather too late to do me any good’ so Deville wryly
told Peters.” (Don W. Thomson, personal commu-
nication, 9 November 1978)

“Tuis OrricE Doks not Usk tHE CaMERA
IN SurveyiNGg”

Inside the conterminous United States, the
agency that had responsibility for producing topo-
graphic maps of most of the country, of course, was
the Geological Survey. Why didn'’t it adopt photo-
topography? To this question there is no simple an-
swer, but a vital clue is provided by the following
letter, dated 13 December 1898. One of Deville’s
men, Arthur O. Wheeler, had recently set up a pho-
totopographic office in western Canada to perform
irrigation surveys, which was one of the most suc-
cessful forms of phototopography. Wheeler had
written to the Geological Survey requesting exam-
ples of maps and probably also offering to share
technology. Over the signature of UsGs Director
Charles D. Walcott, this is the reply he got:

“In reply to yours of November 26th, I take plea-
sure in forwarding you under separate cover a
package of sample topographic maps made by this
survey of portions of the arid regions of the United
States. Nearly all of these maps are published on
the uniform scale of about two miles to one inch. In
the better inhabited regions and those in which ir-
rigation and other enterprises are most active, they
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are published on the larger scale of one mile to the
inch.

“These surveys are made entirely by the plane-
table methods controlled by triangulation with the-
odolite or by primary traverse. This office does not
use the camera in surveying. Our investigations and
belief leads us to the conclusion that a draftsman
constructing a topographic map from photographs
of the terrene cannot depict its details with the same
accuracy and truthfulness to nature as can the to-
pographer who sketches the same on the planetable
board with the original in view.

“Moreover, under ordinary circumstances it ap-
pears to us that little greater speed can be made in
the field with the camera than with the planetable
because the photographer can only occupy one or
at most two stations in rough country in a day, often
less on account of the difficulties of travel, and the
matter of a half hour or an hour saved on the summit
of the station is not sufficient to enable him to get
in an additional station in a day. The output per day
is, therefore, the same with the planetable, as with
camera, whereas there are many days when the
planetable can be worked when the camera cannot.

“Finally, the expense of reproducing photographs
in office both for time and money, far exceeds that
required for inking in and lettering a completed
planetable map.

“A careful study of the maps published by the
Interior Department of Canada as produced from
photographic surveys, conveys an impression of a
lack of detail in the region mapped. The reproduc-
tion has what we call a “wooden appearance” as
though the contour of the surface were carved from
wood rather than eroded from the soil. A map made
on a planetable in the presence of the object sur-
veyed possesses a vim and life in its expression that
is not reproduced in any map made from sketches
or photographs.”

From the reference to a “wooden appearance” we
may assume that the writer of the above letter was
probably not aware that, to a large extent, the
mountains of Canada were carved by glaciers, which
results in a very different type of landforms than is
found in most of the United States. This difference
would have been obvious to Walcott, a competent
geologist, and the fact that this argument was
brought up at all is evidence that the letter, though
signed by Walcott, was written by someone else.
On 19 December 1898 Wheeler sent Deville a
typed copy of the above letter together with the
following comments:

“The enclosed is a copy of a letter received from
the Director of the United States Geological Survey,
in response to mine asking for copies of their to-
pographical maps as samples.

“You will observe that the Director makes a some-
what candid criticism of our methods and map re-
sults.

“As I have had no experience with the planetable
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I should be much obliged for an expression of your
opinion upon his remarks.

“It appears to me, that the planetable and camera
surveys are in the main dependent upon the same
principal, viz: a location of points by intersection.
In this respect, the camera should be more superior,
for, once the station is left, no more points can be
fixed upon the planetable sketches, while upon the
photographs, visible points can be fixed at any time
afterwards.

“The establishment of differences of elevation
with the planetable means actual work in the field,
with the camera means office work.

“As regards the number of stations that can be
occupied with the camera, the Director is right—
no more than two can be occupied in a day owing
to difficulties in travel; but does this apply to the
planetable? I question much if they can occupy two
stations in one day. With his remark, that there are
many days when the planetable can be worked that
the camera cannot, I do not concur. In our section
of the country, where high winds prevail during a
large portion of the year, there are many days I have
worked a camera, when it would have been quite
impossible to work any instrument such as a plane-
table.”

In his reply to Wheeler, dated 30 December
1898, Deville saw the letter as yet another en-
counter with an old adversary:

“The letter was apparently drafted by Mr. H. M.
Wilson whose views are well known to me, having
been published in the National Geographic Maga-
zine some ten years ago. According to Mr. Wilson,
not only the method of survey, but the drafting and
printing of the maps, the scale, the number of col-
ours, etc. are wrong and the cost much higher than
the work of the Geological Survey. There is only
one perfect system which is the one adopted by the
Geological Survey. . . .

“T have had experience with the plane table and
know well what can be done with it. When the char-
acter of the country is such that only two photo-
graphic stations can be occupied in a day, the time
required for plane table work at one station will take
up the best part of the day and prevent occupying
another station, unless the survey is of a very flimsy
kind or mere sketching. As to the number of days
upon which the plane table can be used while the
camera cannot, the statement of Mr. Wilson is not
borne out by your experience nor by the experience
of the surveyors in the Rocky Mountains and in
Alaska.

“The charge that our topographical maps have a
wooden appearance is quite correct, but they would
have had the same appearance and perhaps to a
greater extent if made by the same surveyors with
the plane table. In order to convey a correct impres-
sion of the surface of the ground by sketching con-
tours, it is necessary to have been trained to the
work and to thoroughly understand the mode of for-
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Sinnott, Cynthia H. Peters, the Salt Lake County
Library System, and Cathy M. Richardson of the
United States.
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