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ABSTRACT: Although photogrammetrists and photo interpreters are accustomed
to relying on photography as an irreftttable source of facts, there are many bigots
who refuse to be bothered by the facts which photos offer them. To accept photo
facts, these bigots usually would need to abandon certain preconceived opinions
which they find it convenient or expedient to hold. In this paper, by means of
specific examples, the author attempts to expose certain of these b1:gots, but warns
against our assuming a "holier-than-thou" attitude. He then considers how we
might better convince both bigots and the public in general that photos are a rich
and unbiased source of facts which should be neither disparaged, denied or ig
nored.

T HE term "bigot" is defined in \\'ebster's
dictionary as "one who is intolerantly

attached to an opinion." In effect, then, a
bigot is one who says, "My mind is made up;
don't confuse me with the facts."

As photogrammetrists and photo in terpre
ters, you and I extract facts from photo
graphs. \Xe know that "pictures don't lie"
and we are accustomed to relying on them as
irrefutable sources of important truths. Yet,
there are many bigots \\"ho are so intolerantly
attached to preconceived opinions that they
refuse to be bothered by the facts which
photos offer them. A case in point is the fel
low who stood in my office in October 1962,
stoutly asserting that the published photos of
Russian missile bases in Cuba were faked. He
insisted that these were actually photos taken
somewhere in the United States where our
own government had erected Russian-like
installations. Our armed forces had then
photographed these installations from the air,
he said, for the purpose of deluding the
American public into thinking that the
Russians had performed a belligeren tact.
Philosophically, he built for himself a very
convincing case; he then became so intoler
antly attached to his opinion that he had no
interest in my offer to show him irrefutable
evidence that these photos were truly taken
of areas in Cuba. This man was a bigot who
could not be bothered by the photographic
facts.

In this paper, by means of specific ex
amples, I propose to expose certain of these
bigots. Perhaps, by so doing, I will prompt
others to do likewise. This rabble-rousing role
is somewhat new to me. I have published
nearly one hundred articles which tended to
view the bright side of the photogrammetric
picture; yet there is reason to believe that I
might render a greater service by presenting
this one paper that deals wi th the dark side.
So let's get on with the grand expose, even
though time and space permit us to look at
only a few specific examples. In so doing, let
us not assume a "holier-than-thou" attitude,
lest we be found guil ty of the same shortcom
ings that we so freely criticize in others.

Figure 1 shows three vertical aerial photo
graphs of a navel orange grove in California.
The left photo, taken wi th panchromatic film
and a vVratten 12 filter, shows essentially
what the human eye might have seen from the
same vantage point on the same date (April
25, 1958). On it all of the orange trees have
essentially the same tone, even though some
are healthy and some are not. The middle
photo of Figure 1 was taken on the same date,
from the same camera station, bu t using
infrared film and a vVratten 89 filter. On this
middle photo, certain of the trees appear
quite dark in tone. There is abundant evi
dence that vegetation which appears very
dark in tone on infrared-89 photography is
unhealthy (Colwell, 1956; American Society

* Paper presented at Semi-Annual l\leeting of American Society of Photogrammetry, September,
1963, honoring Prof. Earl Church.
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FIG. 1. Left. Pan-12; April 25, 1958. Center. Infrared-89; April 25, 1958. Right. Infrared-89; April 25, 1961. For evidence
contained in these photos, but denied by the bigots, see text.
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of Photogrammetry, 1960; Brenchley and
Dadd, 1962; etc.). The right photo of Figure I
also was taken with an infrared-89 fm-filter
combination. By design, it was taken exactly
three years later than were the left and middle
photos, and at the same time of day. On this
right photo, it is apparent that several trees
have died and have been removed. Close
comparison of the right photo with the mid
dle one shows that the only trees which have
died by 1961 are those which appeared dark
in tone on infrared-89 photography three
years previously. Further comparison shows
that, by 1961, a few trees which previously
lacked vigor are in the process of recovering.

These irrefutable facts serve to set the stage
for a grand entry of the bigots. The scene is
the local county courthouse. Joe Farmer, who
owns the orange grove, is there; so is his
clever lawyer. Their "preconceived opinions"
are these: (1) approximately 2,100 trees in
Joe's 40-acre orange grove are dead or dying.
(Part, bu t not all, of Joe's grove is shown in
the photos of Figure 1.); (2) the trees are
being killed by a fungus which thrives in the
soil when there is a high-water-table in the
orange grove; and (3) the United States
Government is to blame, because all of the
trees were heal thy before the govern men t
built canal, nearby, was put into use. Then
water from the canal allegedly seeped into the
orchard, elevated its water table, promoted
the growth of the fungus, and thus killed the
trees.

While there may be tru th in some of these
opinions, the crux of this case relates to the
number of trees killed. If, as the plai,1tiff
maintains, there are 2,100 trees in a "dead or
dying" condition, his grove can no longer be
managed profitably. Therefore, someone
must pay him several hundred thousand
dollars in damages whether this condition has
resulted from an act of God or of the govern
ment. (In recent years, at least, it has been
more fruitful to sue the government, rather
than God, so this is Joe's course of action.)
On the other hand if, as the aerial photos
indicate, only 61 trees are dead or dy
ing and the remainder have actually been
gaining in vigor during the past three years,
this might conceivably be regarded as nor
mal mortali ty in an overmature orange
grove, whereupon the suit should be dis
missed. If the latter statements are indeed
true, Joe might, instead of suing his govern
men t, take the almos tun preceden ted action
of writing a letter of thanks to his govern ment

for building him such a splendid canal at
taxpayers' expense.

On the assumption that "pictures don't
lie," the government introduces into these
court proceedings aerial photographic evi
dence such as that shown in Figure I. The
facts revealed by these photos are explained to
the court by an expert photo interpreter who
uses words that the layman can clearly under
stand. Comparison of the 1958 photos with
those taken in 1961 leaves little room for
doubt that only 61 trees are dead or dying
not 2,100.

Sensing that this unbiased and clearly
documented testimony might do damage to
his case, the attorney for the plaintiff deri
sively asks the photo interpreter: "Are you
trying to tell the court that you can deter
mine more about the condition of individual
trees in that orange grove, simply by studying
infrared aerial photos taken at an altitude of
4,800 feet, than can my citrus experts who
have been in practice for twenty-five years
and have examined this grove, tree-by-tree,
have counted and measured the fruits, exam
ined the foliage, parted the foliage and exam
ined the interior of each tree crown? Is this
your testimomy?"

To this, the modest photo in terpreter re
plies, "Yes sir; the one thing that your ex
perts haven't developed with their twenty
five years of experience is infrared-sensiti\-e
eyeballs!" Then the photo interpreter once
more invites the bigots to examine the facts as
portrayed on the aerial photographs.

For reasons best explained by bigots, the
unbiased photographic facts in this case are
considered not worth bothering abou t. It is
concluded that Joe's orchard has been so
severely damaged, by seepage from the
govern men t's canal, that oranges can no
longer be grown there at a profit.

Figure 2, taken of the same orange grove in
the summer of 1963, provides an interesting
sequel to this case. New orange trees are
being planted where the few old ones had to
be removed. Now that the hearing has been
concluded, the area apparently has been
found suitable for orange production, after
all. The farmer can always hope that some
misfortune eventually will befall these new
trees; also, so that the government can again
be sued. Meanwhile the precedent established
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FIG. 2. This photo, taken in July 1963, shows a portion of the same orange grove as is illustrated in
Fig. 1; it provides an interesting sequel to the testimony of the bigots. Now that the hearings have been
completed, the actions of these bigots show that the photos of Fig. 1 did not lie, after all. The only trees
which have been removed from this grove are those which, five years before, photographed dark in tone
on infrared-89 photography (See middle photo of Fig. 1) and which therefore were given the "kiss of
death" at that time by the photo interpreter. The bigots seem to have made a 34-fold error, or misstate
ment of fact, in telling the court that 2,100 trees were "dead or dying"; and, contrary to their solemn
testimony in court that this land was no longer fit for the production of oranges, they have now planted
new orange trees to replace the few old ones that have been removed.

by the decision reached in Joe's case will no
doubt be of interest to other suit-minded
farmers owning property near the canal. 1n
fact, a sui t for nine million dollars is to be
heard as soon as Joe's hearing is concluded.

As we leave this case, we migh t well ask
ourselves whether there is a moral principle
involved here that far transcends the photo
grammetric one. Most of the readers and
hearers of this paper can well remember that,
twenty years ago, when we were embroiled in
a world war, the average adult American was
commendably asking himself, "How can I
best serve my government?" vVith the en
couragement of certain fee-hungry attorneys,
this question is being replaced in the minds of
many adult Americans by a far more selfish
one: "How can I best sue my government?"

To continue with my unpleasant task, I
will now direct your attention to Figure 3.
Recently a careful teen-age driver was issued
a citation for driving through a red light at
the nearest of the in tersections shown in this
figure. The teen-ager insisted, when pulled to
the curb a block further down the street, that
there was no red light at said intersection.
This argument caused the citation which he
received to be all the more severe. He elected
to appear in court to challenge the citation.
Upon doing so, he presented a 16- X 20-inch
enlargemen t of the photo shown in Figure 3;
this photo showed all pertinent details, in
cluding the absence of a stop light at the
intersection. Nevertheless the arresting
officer, perhaps to save face, stoutly main
tained that there was, indeed, a stop ligh t at
said intersection, and thus won his case, the
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FIG. 3. A bigoted policeman insisted in court that the nearest intersection shown here had a stop
light facing the onrushing traffic. The bigoted judge could not be bothered by this photographic proof to
the contrary; hence a careful driver was unjustly convicted of a serious traffic violation.

photo and the fact notwithstanding. If I
seem to speak with some feeling on this mat
ter, it is because [ took the picture, and the
teen-age driver was my son, who was justifi
ably proud of his record for careful driving.

Teen-agers with less moral fiber than he have
been induced to a life of crime by such in
justices.

Figure 4 provides still another exam pIe of

FIGS. 4 (left) and 5 (right) showing one of many lakes ideally suited to the production of trout.
Those charged with development of fish and game resources in the local area continue to maintain that
all lakes suitable for the production or trout have long since been stocked. They can't be bothered with
the facts which these two figures, and Figure 6, show regarding the inadequacy with which they are per
forming their jobs.
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factual data derivable from photos, bu t
ignored by certain bigots, despite their "need
to know." The lake shown in this aerial photo
is ideally suited to the production of trout;
yet, like many other lakes that are difficult of
access. it remains unstocked.

Let us consider specifically what aerial
photo interpretation tells us about this lake:
(1) the absence of underwater detail in this
granite basin indicates that most of the lake
is at least twenty feet deep; hence the lake
would not freeze solid in the winter and kill
the fish; (2) the water-weed that is seen
fringing much of the lake is an ideal habitat
for fresh-water shrimp and other food 011

which trout can thrive; (3) there is evidence
of a sufficient flow of water into this lake from
the surrounding granite peaks, and of a
sizable outlet from the lake. to ensure against
stagnation of water in the lake; (4) as a
corollary, excellent spawning beds for the
trout are olTered by the lake's inlets and out
let; and (5) the perimeter of the lake, when
studied stereoscopically on the aerial photos,
is seen to offer the fisherman highly favorable
terrain for fly-casting and spin-fishing.

For nearly twenty-five years I ha\'e been
locating such lakes on aerial photos, and then
visiting them on the ground to confirm that
they are both unstocked and ideally suited to
the production of trout.

Authorities charged with the responsibility
for stocking such lakes often cannot be
bothered by the photos, judging from my
experience. At one time I was told that it was
not feasible to stock such lakes because steep
granite terrain prevented the lakes from being
reached by pack ani mals, La ter. r was told
that the art of stocking such lakes through
the use of aircraft has been perfected and that
consequently all lakes suitable for the produc
tion of trout had long since been sought out
from the air and adequately stocked. My own
experiences continue to demonstrate that
neither of these claims is true. Yet, year after
year, certain bigots can't be bothered with
photographic evidence that they are failing to
develop the recreational potential of an im
portant natural resource \I'ith Il'hich they
havc been en trus ted.

By way of demonstrating that this situa
tion is, indeed. a current one. I took the
photo shown in Figure 5 less than three
\I'eeks ago, on .-\ugust 26. This terrestrial
photo is of portions of the same lake. An

FIG. 6, These rainbow trout were one inch long
in 1940, when they were used to stock a previously
barren lake similar to that shown in Figs. 4 and 5,
They averaged 20 inches when caught on a fly eight
years later. The trout continued to reproduce sati 
factorily and the lake continues to yield fine
catches of lish, Such results are consistent with
the announced objective of fish and game experts,
"to spread the impact of fishermen OI'er the maxi
mum water surface." Yet the experts charged with
achieving this objective continue to insist that all
lakes suitable for the production of trout have long
since been stocked-the photos and the fact
notwithstanding,

on-the-ground check confirmed the accuracy
of the previous aerial photo in terpretation
and also provided evidence that the lake had
never been stocked,

One might ask, however, whether the lake
might have been stocked on previous occa
sions, and the fish, for some reason, had failed
to survive. Once more, on the assumption
that pictures don't lie, I offer photographic
evidence that thisis highly unlikely. Twenty
three years ago I stocked two other lakes very
similar to this onc, and less than three miles
from it. At that timc operators of the State's
nearby fish hatchcry insisted that it was
virtually impossible to stock such lakes. HOI\'
ever, they kindly pro\'ided me with one-inch
trout from their hatchery when I offered to do
the job myself. The success of these stockings
(Colwell, 1950) are indicated by Figure 6
\yhich sholl" a representati\'e catch from one
of these lakes taken eight years after stock-
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ing. Similar success has been achieved over
the years in the stocking of other nearby
lakes. There appears to be no reason why the
lake shown in figure 5, and many others like it,
could not have been producing equally good
catches of fish all these years.

It is, perhaps, fortunate that this paper has
nearly reached its allowed length. Accusa
tions of the type I have been making, and
could continue to make, arc not pleasing to
hear, particularly at this meetin~where we are
assembled to honor the great Professor Earl
Church. Yet I sense that he might have wel
comed the presentation of at least one paper
that sounded a sour note. Otherwise we might
have been sweet-talked by some of the more
optimistic papers into thinking that the
value of photography, as an unbiased source
of truth, is universally recognized.

Let us realize that there still is a big job to
be done in selling photogram metry and photo
interpretation. To this end, let us appreciate
the selling opportunity that is ours at meet
ings such as this; to this end let us also recog
nize the importance of our continuing, as a

Society, to produce manuals and periodicals
of the highest possible quality. In addition,
let us not overlook the many opportunities
for selling photogrammetry and photo in
terpretation that are afforded to each of us
individually. Then let us proceed to do our
selling job, both individually and corpo
rately, with the same vigor, skill and enthusi
asm as Professor Church himself exhibited in
his lifetime of service to our profession. T sus
pect that he would regard our solemn resolve
to do this as the highest tribu te we could pay
him on this commemorative occasion.
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Adjustment of Elevations Derived from
Instrumentally Bridged Aerial Photographs *

MORRIS L. McKENZIE,

U. S. Geological Surveyt

ABSTRACT: Elevations derived from instrumentally bridged strips of aerial
photographs exposed at a flight height of 9,000 feet were adjtlsted by three differ
ent methods: with a graphical method, with the ITC-Jerie analog computer, and
with a mathematical method. The RMSE values of the adjusted elevations for
the three methods were 4.6, 3.0, and 3.3 feet, respectively. Because of the ac
curacy and expediency found in the mathematical approach, the method will be
evaluated under operational conditions.

I :\TRODL'CTIO:\

I N U. S. Geological Survey quadrangle
mapping, supplemental elevations are de

termi ned for three pri nci pal purposes: to
provide vertical control for individual stereo
models in photogrammetric compilation, to

furnish map spot elevations, and to provide
data for map accuracy evaluations. Because
the required field operations are time-consum
ing and costly, the Topographic Division of
the Geological Survey is investigating office
methods of establishing supplemental eleva
tions. In an earlier study, photogrammetri-

* Presented ~lt the 1963 Semi-Annual Meeting of the American Society of Photogrammetry. Wellesley
Island, AlexandrIa Bay, New York, September 13, 1963.

t Publication authorized by the Director. (T. S. Geological SUf\-ey, Washing-ton, n. c.


