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ZOOLOGY.—Nocturnal animals. Austin H. Clark, National

Museum.

Ill the discussion of zoogeographical problems, and especially

in the reconstruction of hypothetical land bridges over which ani-

imals are assumed to have migrated from one region into another,

comparatively little attention has been paid to analyzing the

data upon which sweeping generalizations are based.

We are tempted to consider as a homogeneous unit all of the

animals collectively occurring in any one locality, speaking of

this unit as the ''fauna" of this locality, and forgetting that in

reality it is a heterogeneous collection of animal forms derived

from all of the more adaptable and virile types in all the faunal

complexes which from the distant past to the present day have

swept over the region.

Since in reality the terrestrial animals of any given locality

collectively form a heterogeneous faunal complex, instead of a

homogeneous entity, it becomes essential that we should endeavor
to find some criterion by which this complex may be separated
into its original constituents, or at least whereby a beginning may
be made in this direction.

On land, abundance of light alternates with a more or less com-

plete absence of light, and we therefore find many animal types
which are strictly diurnal, like most birds, many which are

strictly nocturnal, like the bats, and many which are indiffer-

ently one or the other, like most insects.

Nocturnal animals, properly speaking, are animals which,
while capable of performing all their normal functions in the day
time, and not dependent upon other nocturnal animals, are ac-

tive only at night.
Thus none of the amphibians come within the category of

nocturnal animals, for the amphibians are active whenever the

humiditj^ is high enough so that they are in no danger of dermal

desiccation, whether at night or during rains; similarly, though
active chiefly or entirely at night, none of the terrestrial Crus-

tacea or molluscs are properly nocturnal.

]Many of the herbivorous mammals are most active at night, at

which time they often make long journeys for water; this is done
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to avoid overheating and loss of too much water from the body,

and, in many places, to avoid certain insects, such as the species
of Simulium, Glossina, the Tabanidae, etc., which, larger and
more dangerous than any nocturnal insects, always breed in or

near water and bite only in the daytime.
The predacious mammals and birds are active chiefly (though

not by any means entirely) at night for the reason that, following
the path of least resistance, they always conform to the habit

of taking their prey when it is least able to defend itself, and
therefore they must be considered as fortuitously, not as truly,

nocturnal.

The day is physiologically the most favorable time for the per-
formance of the normal functions of animals, and at the same time

it is the period of greatest meteorological and thermal diversity.

Therefore it would seem that new types of animals would always
first arise as diurnal species.

If a new animal type arose as a diurnal form, and proved
virile and adaptable, it would soon populate all available situa-

tions, and would increase so that there would be no room for

further additions to its numbers.

But a type sufficiently virile and adaptable to attain such a

condition would most assuredly give rise to crepuscular, and

finally to nocturnal, forms. It is at this developmental stage
that we find, for example, the rodents and the lepidoptera of

the present day.
A new type of subsequent origin, of the same habits but eco-

nomically more efficient, would follow the same course, and there-

fore would extirpate the diurnal species of the preceding less

efficient type long before it had any effect upon the nocturnal

species, so that, when the second type had become fully estab-

lished, we would find it consisting of diurnal and crepuscular

species, while the older type would consist of strictly nocturnal

species, hiding by day and encroaching upon their more eflScient

rivals' food suppl}^ at night.

This is exactly the process by which the deep sea fauna has

been formed from the littoral fauna.
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The strictly nocturnal mammals are the elephants, the hippo-

potamus, the tapirs, the rhinoceros, the sloths, Galeopterus

(Cynocephalus), the anteaters, the aard-varks, the armadillos, the

pangolins, the bats, the opossums, the solenodons, the lemurs

(except in Madagascar), and the monotremes (except the

aquatic species); among the birds the kiwis and the owl-parrots

(Stringops) are nocturnal, and among the reptiles the geckos;

among the invertebrates the most striking and isolated nocturnal

types are the onychophores and the millipeds.
A glance at this list of strictly nocturnal types brings out many

points of interest.

Among the birds and mammals the average size is much greater
than that of the diurnal types.

oVIost of the nocturnal mammals have long palaeontological

records, and, collectively, the included groups are considered as

much more ancient, primitive and aberrant than the diurnal

types.

Taken as a whole the nocturnal animals of the globe indicate

zoogeographic affinities very different from those indicated by
the diurnal animals; for instance, the nocturnal fauna of America
shows a close affinity to that of Africa, and also an affinity with

that of Australia, while the occurrence of tapirs, otherwise con-

fined to the Malayan region, is of interest; but the affinity indi-

cated by overwhelmingly the greater part of the diurnal fauna
of America is with eastern Asia.

The two fundamental differences in the conditions under which
the nocturnal animals live as contrasted with the diurnal are (1)

the much lower and more uniform temperature, and (2) the

more or less complete absence of light.

It is precisely these two differences which delimit the condi-

tions under which the abyssal marine animals live as contrasted

with the httoral marine animals, and we are therefore not sur-

prised to find that the nocturnal fauna of the land corresponds
in its relation to the diurnal fauna exactl}^ to the abyssal fauna

of the oceans in its relation to the littoral fauna.

This comparison enables us to understand how a given type
(as for example the bats), exclusively nocturnal in the tropics.
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may become more or less diurnal in the cold northern regions,

just as an organism confined exclusively to the abysses in the

tropics may become sublittoral, or even littoral, in the antarctic

or in the arctic; for the coeflficient of virility and adaptability

necessary to enable an animal type to thrive under nocturnal

conditions in the tropics, or in the deep sea, is equivalent to

that necessary to enable it to exist in unnaturally cold surround-

ings, or in unnaturally great diurnal temperature variations.

In this short paper no attention has been paid to the innumer-

able intergrades between the intertidal fauna, and the faunas of

the land and of fresh water, or to the singularly instructive faunas

of deserts, wet belts, saline lakes, caves, or of abnormal situa-

tions in general, nor to isolated island faunas, nor to the charac-

ters presented by burrowing animals collectively considered
;
nor

has attention been given to the singular fact that, parallel to the

abstract similarity between the nocturnal terrestrial fauna and
the abyssal fauna of the oceans, the fresh water fauna is actually
more closely allied to that of the deep sea than either is to the

littoral fauna from which both have been derived, but in which
the ancestral types have been supplanted by more efficient types
of subsequent origin which as yet have not intruded either into

the fresh water or into the deep sea; though these points, and

many others, have a very intimate bearing upon the problem
of the nocturnal terrestrial fauna.


