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Common Sense and Animal Coloration

ON THE FUTILITY AND ABSURDITY OF BASING GENERALIZATIONS
REGARDING THE COLORATION OF ANIMALS FROM BUTTERFLIES
TO PRONGBUCKS ON OBSERVATIONS OF ONE ISOLATED,
HIGHLY SPECIALIZED GROUP OF FISHES

By THEODORE ROOSEVELT

OME years ago I wrote a paper!
discussing the question of con-
cealing coloration among birds

and mammals. It was done in ele-
mentary fashion, because in its ground-
work essentials the question is one of
kindergarten simplicity. But until
writers have passed the kindergarten
stage they are not fit to deal with the
more advanced and intricate phases of
the question. The kindergarten stage

1 Bulletin of the American Museum of Natural
History, August, 1911,

is that in which reasonably intelligent
persons learn that among the higher
vertebrates  there are thousands of
species with concealing coloration, and
thousands with revealing coloration.
TUntil this fact is grasped in such man-
ner that all discussion about it is scen to
be as superfluous as discussion whether
the earth goes around the sun, there is
no use trying to deal with the more in-
tricate developments of the matter. But
as the question seems to invite confusion
of mind among quite a number of per-
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sons, it is worth while to take it up once
more. But let my readers remember
that I am dealing only with elementary,
with kindergarten scientific matters.

Professor W. H. Longley, who has
been working at the Marine Biological
Laboratory, the Tortugas, Florida, has
recently published an interesting paper?!
on animal coloration. The paper really
consists of two wholly distinct parts.
It is primarily a careful study of the
colors and color changes of West In-
dian reef fishes; secondarily, it consists
of a number of obiler dicla, and of
recklessly drawn generalizations, on the
subject of concealing coloration among
the higher vertebrates.

As regards the first, the legitimate
part of the study, I am not qualified to
express an opinion. Professor Longley
traverses and emphatically denies the
justice of the conclusions of Professor
J. E. Reighard? in his study of the
same subject. Longley’s studies have
been so painstaking and so seemingly
scientific that I would unhesitatingly
accept them were it not that his very
unscientific remarks on the general sub-
ject give just cause for inquiry as to
whether a mind so biased may not un-
consciously twist facts out of shape. As
it is,- before accepting his conclusions
—and while fully admitting that on
their face they seem at least in large
part justified—T should like to get the
careful judgment thereon of some ex-
pert like Professor Reighard, whose
purpose obviously is to find out the
truth wherever it leads, and who is not
betrayed by any prejudgment into ex-
pressing or suggesting on kindred mat-
ters conclusions which have no warrant
or basis in fact.

It is the second part of the paper,

! Studies upon the Biological Significance of
Animal Coloration, Journal of Exrperimental Zool-
ogy, August, 1917. By W. H. Longley. of Goucher
College, Baltimore, and the department of marine
biology, Carnegie Institution of Washington, Tortu-
gas, Florida.

? Jacob E. Reighard, professor of zoslogy at the
University of Michigan. Author of An Ezxperi-
mental Field Study of Warning Coloration in
Coral Reef Fishea, Papers from the Tortugas r...ve.
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pose to deal.

containing these obiter dicla and gen-
eralizations on the general subject of
animal coloration, with which I pro-
Inasmuch as Professor
Longley has done me the honor to in-
clude me among the writers (Wallace,
Weismann, Beddard, Reighard, Allen,
Selous, Dewar and Finn) whose state-
wents he regards as “diametrically op-
posed to the just inference from the
facts™ noted by him,for the purposes of
this paper it will be sufficient for me to
deal with his comments on the positions
I myself have taken, save where, as in
the case of Dewar and Finn, I have
made the statements of others my own.

Professor Longley's position in the
specific matter to which his words above
quoted refer, well illustrates the pecu-
liar twist in his mind, when the ques-
tion of animal coloration is concerned.
He writes® that the statement that
“movement will betray an animal even
if protectively colored” is based upon
“wholly illogical” reasoning, is “dia-

3In Prof. Longley's paper, Biological Signifi-
cance of Animal Coloration, in the section which
discusses color change and states that various
species of fish in moving from one environment to
another change color to match, we find the follow-
ing paragraph (p. 553):

‘At this point one should refer for a moment to
an idea one frequently encounters, and which
seems in fair way to become an article of faith in
the matter of animal coloration. The reasoning
upon which it rests is wholly illogical, as the
reader will observe. Sometimes it is simply af-
firmed ex cathedra: ‘Absence of movement is abso-
lutely essential to protectively colored animals.'
(Beddard, '92, p. 90.) Sometimes it is stated
with some attempt at justification: 'No color what-
ever could make a flying butterfly invisible to its
enemies, because the background against which its
body shows is continually changing during its
flight, and. moreover, the movement alone is
enough to betray it, even if it is of dull color.’
(Weismann, '04, p. 74.) ‘No observer of Nature
can have failed to remark how the least movement
on the part of an animal will betray its where-
abouts, even though in color it assimilates very
closely to its environment. . . . Thus in order that
protective coloration may be of use to its possessor
the latter must remain perfectly motionless.”
(Dewar and Finn, '09, p. 200.) The same senti-
ment is expressed by Werner ('07), Selous ('0X),
Palmer ('09). and is quoted from Beddard with
approval by Roosevelt ('10, p. 493). It reappears
in Allen's ('11) review of Roosevelt's Rervealing
and Concealing Coloration in Birds and Mammals,
yet is diametrically opposed to the just inference
from the fact noted in the present section of this
paper. It is one of the ‘obvious’ things, the num-
ber of which used in constructing theories of col-
oration ix so great. that if all were climinated. the
skeleton remaining would be scarcely recognizable.
It is go_inconsistent with the fact that an un
ally active fish, such as Iridio birittatus, which
seems never to rest by day, possesses three color
phases, which it changes appropriately as it passes
from one environment to another, that farther com-
ment is unnecessary."




metrically opposed” to the facts he has
noted about reef fishes, and indeed is
“so inconsistent” with what he has ob-
served about one fish that “fuller com-
ment is unnecessary.” In other words,
because Professor Longley finds, or
thinks he finds, that protective colora-
tion is of concealing value to certain
coral reef fishes when in motion, there-
fore he takes the position that this ob-
servation on a small number of fishes
necessarily proves that motion does not
reveal protectively colored animals gen-

mammals. The facts as regards these
are so obvious that any man of common
sense must realize them, if he wishes to
translate his theory into action. To
deny them stands literally on a par
with denying that two and two make
four, or that a straight line is the short-
est distance between two points.

No man can successfully shoot ducks,
no man can successfully hunt big game,
without treating as axiomatic the fact
that sudden motion on the part of the
hunter, if in view of his quarry will
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erally! Because in a very small field
he believes that he has found a rule to
obtain, he believes it must obtain every-
where. To use his own words, it would
be impossible to take a more “wholly
illogical™ and therefore a more utterly
unscientific position than this. More-
over, as to birds and mammals, and cer-
tainly as to most (and probably as to
all) land reptiles and batrachians, Pro-
fessor Longley is in actual fact wrong
and the naturalists whom he criticises
are rigcht. In my articles to which he
refers, T state that T am dealing only
with birds and mammals, and Dewar
and Finn! deal mainly with birds and

1 The Making of Species. By Douglas Dewar
and Frank Finn. J. Lane, London and New York.

warn it, no matter what color his cloth-
ing may be. Professor Longley appar-
ently thinks that this is treated as “ob-
vious” without attempt to test it by
trial ; the real fact is that the trial test
invariably and instantly establishes the
fact to any human being of the small-
est intelligence, so that thercafter he
accepts it as being “obvious” in the
same sense that it is “obvious” that if
a chair is w.thdrawn from under a man
who is sitting down he will fall to the
floor—really, it is about as absurd to
argue on hehalf of one position as on
behalf of the other. But, if Professor
Longley must have “proof” of the obvi-
ous, I will explain that I have ap-
proached and observed many thousands

of big mammals (not to mention many
thousands of birds). 1 have found by
indefinitely repeated experience that if
I was entirely motionless I was very
rarely observed; but that, no matter
how carefully I chose a concealing col-
oration for my clothes, I was almost
invariably revealed by motion—cer-
tainly by anything excepting stealthy
motion—if within ken of the animal’s
vision. (In my writings 1 explicitly
state that in order that concealing col-
oration may actually conceal an ani-
mal, there must be either lack of mo-
tion or stealthy movement.)

But there is no need to go after big
game to test this fact. In the woods
near my house wood frogs are common.
I almost never sec them unless they
jump, and at the end of the first jump,
when -my attention has simply been
attracted by the motion, I usually lose
sight of the frog ; but by moving around
in the neighborhood I make it reveal
itself by another jump, which I follow
with my eye so that at its end I am
usually enabled to place the frog. It is
practically invisible when still, thanks
to its color, and without regard to its
color it is instantly seen when it moves.
1 am almost ashamed to have to recite
such an “experiment”; a child of six
who has been in the woods ought al-
ready to understand its truth. I shall
quote a far keener and more experienced
observer than I am. Mr. William
Beebe,! speaking of the creatures of the
tropic forests, says that “onme of the
most pronounced laws of the jungle” is
that “the operation of protective colora-
tion” depends entirely on immobility.
“Clad in white, or in any conspicuous
color, you may successfully hunt the
wariest of jungle creatures, provided
you select some suitable spot and remain
quiet. Garbed in leaf green and the
most invisible of khaki, the common
agouti and the trustful trumpeter bird
will casily escape vou if you persist in

1 Ornithologist at the New York Zodlogical Park.

Author of Tropical Wild Life in British Guiana,
from which the quotation following ix taken (p. 73).

walking about or moving some part of
vour body or hands.”

Professor Longley’s thesis is that
there is no warrant for belief in the
existence of “conspicuousness of ani-
mals of high color,” and he in effect
denies “that there are conspicuous ani-
mals,” and states that what he believes
he has shown to be true of one group of
fishes is inconsistent with the assump-
tion that animals of high color “pos-
sess more than minimal conspicuous-
ness under natural conditions.” The
marvelous logic of this last proposition
is that the existence of concealing col-
oration on certain fishes is inconsistent
with the assumption that such utterly
different animals as ravens, flamingos,
white pelicans, sable antelopes, white
goats, and black squirrels with white
tails “possess more than minimal con-
spicuousness under natural conditions.”
He announces the “essential truth” of
Mr. Thayer's “hypothesis of concealing
coloration.” 2

Mr. Thayer's book® deals mainly
with mammals and birds. Dewar and
Finn in their capital book deal mainly
with mammals and birds. T specifi-
cally stated that what I said referred
only to mammals and birds. Long-
ley's observations refer only to reef
fishes. Thayer states that all animals
which ever are prey or are preved on
(which means virtually-all) are con-
cealingly colored, coloration being a
survival factor produced by natural se-
lection ; and the great majority of his
illustrations and examples are drawn
from among birds and mammals, as to
which two classes he specifically and
sweepingly lavs down his—imaginary
—law. I state that as regards birds

2 The Law that Underlien Protective Coloration,
Abbott H. Thayer, The Auk, Volume XIII, 18986,
and Smithsonian Yearbook, 1898. Thayer's hy-
pothexix states that animals are '“countershaded,”
painted by nature darkest on those parts which
tend to be most lighted by the sky's light and vice
rersa, and that this causes them to disappear,
their colors and patternx becoming pictures of
such background as one might see if the animal
were transparent.

¥ Concealing Coloration in the Animal Kingdom,
being a summary of Abbott H. Thayer's discov-

eries. By Gerald H. Thayer. The Macmillan Co.,
New York, 1909.
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and mammals there are very many spe-
cies where the adults or the young, or
the adult individuals of one sex, are
concealingly colored, this coloration
doubtless being a survival factor, and
very many others as to which this is
not so; and that among the latter are
numerous animals with a conspicuous
or advertising or revealing or directive
coloration—I care not which term is
used.! This is the point at issue.
Professor Longley apparently takes
the ground that animal conspicuous-
ness does not exist in nature. He says
he is “impressed by the uniform ab-
sence of effort to demonstrate that con-
spicuousness exists,” by various observ-
ers, including myself, and adds, “that
the conspicuousness so lightly assumed
is a subjective phenomenon is capable
of demonstration,” and proceeds to
“demonstrate” that T am in error when
T speak of a prongbuck as conspicuous
1 There has, hitherto. been no successful effort to
answer my articles in which I discussed Mr.
Thaver's sweeping theories; Professor Longley cer-
tainly does not; and if he will turn to Mr. Beebe's
book above mentioned (pp. 104-108), he will find,
in a purely incidental allusion to coloration, the

kind of recorded observation which really does help
to throw a little light on the subject.

by saying that other observers have
mistakenly thought red fish to be con-
spicuous! I would really like to know
just how Professor Longley regards
this as a “demonstration.” He refuses
to “grant that there are conspicuous
animals,” and “demonstrates” that
such animals as prongbucks are in-
conspicuous by saying that red fishes
live in the dark and come to the open
surface only by night, having nocturnal
feeding habits! Would he regard this
statement as to red fishes to be “demon-
strated” to be erroneous by my point-
ing out that red birds, such as tanagers,
cardinals, flamingos, and macaws, are
diurnal ?

Now, as to the failure to “demon-
strate” that “conspicuousness exists,”
as in the case of the prongbuck; the
trouble is in demonstrating the self-
evident. If I were asked to “demon-
strate” that a black coal scuttle on a
white sheet. or a crow on a snowbank.
is conspicuous, T should be rather puz-
zled to know where to hegin; and a
Rocky Mountain goat or a cock ostrich
i normally as conspicuous as the coal
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EXAMPLES OF REVEALING COLORATION

There is probably no such thing among mammals and birds as a coloration which under all the conditions of the wearer's life is always either completely reveal-
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PRONGBUCKS, WITH WHITE RUMP DISKS DISPLAYED

On the plains of the Little Missouri I could see the prongbuck when I

ing or completely concealing; but it may be one or the other, 999 times out of the thousand.

was half a mile away or more



scuttle on the sheet. There is probably
no such thing among mammals and
birds as a coloration which under all
the conditions of the wearer’s life is
always either completely revealing or
completely concealing; but it may be
one or the other, 999 times out of the
thousand. Out in the Bad Lands of
the Little Missouri I once saw a raven
against a coal seam in a cliff, and its
color for the moment was concealing;
and once at dusk a poor-will lit on the
bare veranda beside me, and its color-
ation was for the moment revealing.
Yet under all ordinary circumstances,
the direct reverse is true in each case;
and it is just as absurd to deny that a
raven (or a crow, or a grackle, or a cow
bunting, or a white egret, or a full-
grown black and white skimmer on its
nest) is revealingly colored and con-
spicuous, as to deny that a whip-poor-
will (or a nesting grouse, or a desert
lark, or a fledgling skimmer) is con-
cealingly colored and inconspicuous.
However, I will attempt the “demon-
stration.” The pronghorn on the plains
of the Little Missouri was conspicuous
exactly as a wildebeest on the plains of
the Athi or the Guaso Nyiro was con-
spicuous. If camped for any length of
time in their haunts, I always grew to
know the probable range of each group
of pronghorns or wildebeests, as the
case might be; and then there was
never the slightest difficulty in secing
them. Around my ranch there were
occasions when a small herd, or a
couple of pronghorns, or a single ani-
mal would settle down in a certain lo-
cality: and then it was impossible not
to see them if I went thither; I could
always find the party of does and kids,
or the solitary old buck, or the two
vearlings, which I expected to find. In
the same way, in Africa, in the camps
where we spent a considerable length of
time, there would often be wildebeest
stationary in the locality; in one in-
stance which I remember there was a
herd which haunted the neighborhood

of a hill and, on the other side of camp,
an old bull which kept with a herd of
gazelles, and I could always find either
without difficulty. The coloration of
the prongbuck made me see it even
when I was half a mile away or more;
the wildebeest struck my eye when 1
was nearly a mile away ; and under such
circumstances to deny that the ani-
mal was “conspicuous” seems to me to
represent quibbling over terminology,
and not the effort to appreciate facts and
to draw therefrom honest conclusions.

Is the above not a “demonstration”?
Conspicuousness is of course relative,
just as is the case with speed. On the
plains where the pronghorn dwelt there
were skunks and jack rabbits. The
jack rabbits ran faster than the skunks.
I assert this in the “sweeping” and
“reckless” manner to which Professor
Longley objects. The fact was “obvi-
ous”—again to use the word to which
Professor ILongley objects. 1 never
“demonstrated” this fact, however, any
more than T “demonstrated” the con-
spicuousness of the prongbuck. One fact
stood just as much in need of demon-
stration as the other, and no more so.
Whoever needed to have either fact
“demonstrated” to' him would have
quarreled with Esop or Uncle Remus
about the relative running capacities of
a rabbit or hare and a tortoise.

There must be a foundation of com-
mon sense for every scientific struc-
ture. Until a man understands that a
crow is conspicuous and a wood frog in-
conspicuous (and that there are very.
very many—doubtless thousands—of
other animals as revealingly colored as
the crow and of vet others as conceal-
ingly colored as the frog), he has not
learned the A B C of animal colora-
tion; and if he perversely refuses to
learn the alphabet his future studies
will not tend to enlightenment.

Mr. Thayer's hook is delightfully
written and contains valuable artistic
truths; just as Milton's account of the
creation of life in Paradise Lost con-



