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THE FEEDING HABITS OF SERPENTS

By RaymoND L. DITMARS.

INTRODUCTION

From a series of observations embracing a period of many years
the writer has drawn the conclusions and prepared the notes here-
with presented. He has been particularly fortunate in the posses-
sion of elaborate material in pursuing his studies of a zoological
specialty. Ten years prior and up to the time of assuming charge
of the reptiles in the Zoological Park, the writer maintained a large
collection of living serpents, with which his investigations permitted
the observation of individual examples. Such work is of great value,
yet largely impossible in the care of a great collection like that we
have installed in our Reptile House. However, in the latter comes
the ability to maintain a thoroughly representative series of subjects
with the consequent possibility of comparison of habits. All phases
of serpent life relating to habits and structure have been represented
in the collection of the New York Zoological Society. Yet this very
elaboration of exhibition, so instructive to our visitors, is detrimental
to the condition of the reptiles, as it renders individual attention
impossible and thereby shortens the life of the greater number of
specimens.

Quite different from other vertebrates, the feeding of snakes is so
influenced by temperature, light, the nervous condition of the reptile,
or the slightest ill-health, that any of these causes slightly deviating
from the normal will result in an abrupt cessation of feeding. It is
possible to produce normal conditions and induce steady feeding with
but a comparatively small proportion of snakes,—about half of the
total number of species that it is possible to obtain for exhibition.
Some feed irregularly, and their lives as captives are short. There
are representatives of a few species that never have been induced to
feed in captivity. The latter are mostly poisonous snakes.
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The development of the nervous organization appears to play an
important part in the feeding habits. The most highly specialized
types, the viperine poisonous snakes, possess a highly sensitive nerv-
ous organization and for the most part are short-lived under obser-
vation. It is among these reptiles that we note mystifying habits,
and among representatives of some of the species, an utter disinclina-
tion to feed. Though provided with deadly, venom-conducting
fangs, and an amazing dexterity in the use of these weapons both in
obtaining food and in defense, these formidable creatures invariably
remain more timid than their innocuous allies which become readily
accustomed to change of environment.

In preparing this resume of a considerable series of genera and
species, the writer hopes that it may contribute something toward a
solution of some of the problems of evolution and relationship which
fall to the lot of the systematist.

While considering the feeding habits of an extensive order like the
Ophidia, some of the members of which cling to ancestral character-
istics, while others have become highly specialized, a first im-
pression might lead the novice to presuppose the existence of a great
variety of foods. This is not actually the case. The food of serpents
is considerably less elaborate than of the Order that embraces the
ancestral forms of the snakes, the lizards. The point of primary
importance to be noted is the fact that serpents are carnivorous and
a few insectivorous; no species of snake is known to be herbivorous.
Among the lizards the herbivorous species exist in large number.
This is also the case with the latter Order in regard to insectivorous
species. There are few species of insectivorous serpents, however,
and the habit is noted as occurring arbitrarily among both small
species of directly ancient lineage and others which are markedly
specialized.

The great percentage of serpents feed upon forms of vertebrate
life. A large number feed exclusively upon mammals and birds, and
a like proportion subsist entirely upon cold-blooded vertebrates.
There are many species with feeding habits not so well defined and
which feed upon either mammals, birds, reptiles or batrachians;
these we will term ommi-carnivorous species. Many species are
cannibalistic and a few feed altogether upon eggs.

In the development of serpent life, even among the crudest forms,
we immediately note the great modification of the structure of the



FIG. 76. RATTLESNAKE DIGESTING A MOUSE

The great elasticity of the swallowing mechanism enables the serpent to consume, without
mastication, prey that is four to six times the diameter of the reptile’s neck

FIG. 77. CORN SNAKE, Coluber guttatus
A typical constrictor. Inhabits the southern United States
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jaw bones, this pointing to carnivorous habits. Among the highly
specialized types of the later groups, this modification has developed
into a structure that enables the serpent to easily manipulate its liv-
ing prey, without the use of the bodily coils. A number of snakes
thus swallow their prey alive, without resorting to constriction or
other means of overpowering it.

Though the snakes are largely carnivorous, the methods of hunt-
ing and overpowering the prey differ widely among the members of
the various families and genera.

PART I.—-METHODS OF FEEDING

Snakes practice various methods in killing their prey, but these
widely different habits are displayed as unvarying characteristics
among the members of genera and families. In some families, such
as the cosmopolitan Colubridae with its several subfamilies, there
exists every method of subduing the prey that is to be noted among
snakes. Among the members of other families, the manipulation of
the freshly captured prey is usually of a respectively unvarying char-
acter. Such families may represent the older types or those of
marked specialization. Accordingly, from the viewpoint of their
feeding habits, the serpents may be crudely divided into several
fairly well-defined groups, but owing to the variability of habits that
exists within occasional families, these groups are constructed merely
in systematizing the present article, not in accordance with zoological
classification.

The suggested groups may be outlined as follows:

NON-VENOMOUS

Constricting species: Serpents of all sizes that kill their prey
by coiling about it and squeezing it to death. Members of
the Boidae and Colubridae.

Semi-Constrictors: Species that swallow the living prey, but
subdue it by holding within a single coil or pressing it firmly
against the ground by a fold of the body while deglutition
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proceeds. Typical representatives are Colubrine snakes,
Spilotes, Zamenis and allied genera.

Non-Constrictors: Serpents that swallow the living prey with-
out effort to subdue it by bodily manipulation. A great num-
ber of such species are characterized by their possession of en-
larged posterior teeth to permit a firmer hold of the quarry.
Members of numerous Colubrine genera: Tropidonotus,
Eutaenia and Heterodon are typical in the exhibition of this
habit.

VENOMOUS

Among the poisonous snakes, we consider three types, viz.: the
members of the Opisthoglypha and the Proteroglypha of the Colu-
bridae, and the long-fanged members of the Viperidae. Two well-
defined methods of killing the prey may be noted:

a. The snake seizes the quarry and by a gripping movement of the
jaws imbeds the fangs. The bitten animal is thus held until dead, when
deglutition begins. A few species are constrictors, but possess little
bodily power. These habits are typical of the venomous Colubridae,
viz., the members of the subfamilies, Homalopsinae, Dipsadomorphinae,
Hydrophiinae and Elapinae. The shorter-fanged members of the Viper-

idae feed in similar fashion, particularly those species that feed upon
birds, lizards or batrachians.

b. Serpents that stab their prey and immediately release it, await-
ing its rapid death by poisoning. This habit appears to be confined to
the long-fanged members of the Viperidae. Typical genera are Crotalus
and Bitts. While this is an almost invariable habit among captive ex-
amples of the genera, it must also be understood that such reptiles
are excessively nervous and their feeding when wild—particularly in
the treatment of smaller prey—may be similar to group ‘‘a’’.

By this summary we may note the characteristic feeding traits
of serpents. Considering these from the standpoint of zoological
arrangement of families, we observe little of significance as regards
classification, except among the highly specialized forms which have
acquired their remarkable venom-conducting teeth and deadly poi-
son. In the process of evolution away from the lacertilian form, the
snakes have acquired, with the elongation of their limbless bodies, a
characteristic which appears to be unique among the Ophidia, when
applied to the killing of the prey. This is constriction, a power which
the writer has noted among lizards, but apparently put to no specific
use. When handled, the worm-like lizards of the Amphisbenidae



FIG. 78. SCARLET SNAKE, Cemophora coccinea
A degenerating type of the constricting serpent. Inhabits the Southern United States

FIG. 79. WATER SNAKE, Tropidonotus tessellatus

The manipulation of the prey is by the jaws only. Snakes of this kind lack the power of
constriction. Inhabits Europe






1912] Ditmars: Feeding Habits of Serpents 201

exhibit power of constriction, and this is also to be noted among the
crude and lowly serpents of ancient lineage, such as the T'yphlopidae
and Glauconiidae, but as all of these creatures are mainly insectivor-
ous the power seems of no practical value. Constriction, as an effi-
cient and unvarying method of killing the prey has apparently orig-
inated among the members of the Boidae, the ancient lineage of
which serpents is evident by the presence of rudimentary hind limbs.
During the process of specialization it has been retained by many
members of the .Colubridae, particularly those that feed upon warm
blooded prey, and curiously enough a strong indieation of it here and
there appears among highly specialized forms, with well developed
fangs. Intermediate traits have already been noted among the Colu-
brine semi-constrictors and those species which swallow the prey
alive.

It is of interest in continuing this preliminary resume to note the
relationship of food to the methods of feeding. The following table
will concisely outline such observations:

NON-VENOMOUS

Constrictors®: Series a. Species that feed only upon warm-
blooded prey—mammals and birds. The greater number of
the species of the Boidae. Many genera of the Colubridae—
of which the members of Coluber are typical examples.

Series b. Species that feed upon warm and cold-blooed prey.
These snakes devour mammals, birds and other reptiles,
though few or none feed upon batrachians. Members of the
Boidae and Colubridae.

Semi-Constrictors: Omni-carnivorous serpents feeding largely
upon mammals and birds, but also reptiles and batrachians.
Principally Colubrine snakes.

Non-Constrictors: The great majority of these species devour
cold-blooded creatures—other reptiles, batrachians, fishes
and insects. A large number of Colubrine genera come under

*The greater percentage of the food of constricting species consists of
warm-blooded animals.
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this head, also the members of insectivorous families, the
Typhlopidae and Glauconiidae.

VENOMOUS

This group embraces several types of feeders, thus:

Fish eaters. Homalopsinae
Lizard eaters. Dipsadormorphince
{Lizard & bird eaters. “
a. Species that Omni-carnivorous. “

retain their hold

after biting. Fish only. Hydrophiinae
Mammals Elapirae
Cannibalistic “

c

Omni-carnivorous

Omni-carnivorous Viperidae
b. Species that
*‘strike’” and re- The highly specialized, long-fanged members of
lease the prey. the Viperidae appear to feed largely upon mammals
and birds.

After an outline of the feeding habits of serpents, it is well to
review the more characteristic traits, means of hunting and stalking
the prey, and the economic importance of certain species.

While the diminutive Worm Snake (Glauconia) of the South Ameri-
can tropics lies in a great ant-hill, where its burnished scalation pro-
tects it from the bites of the insects as it feeds upon their larveae, the
huge Boa or the Anaconda, lurks in the jungle growth along river
banks on the watch for a passing peccary, capybara or agouti. When
the prey is within reach, the neck is drawn into an S-shaped loop,
preparatory to striking. It is the habit of these big snakes to lurk
near the runways of various mammals, that they may thus capture
them on their way to water or in passing from one feeding ground to
another. The snake relies upon grasping the animal as it passes
within striking distance. It is not unusual, however, if the ill-
fated creature wanders by out of the striking zone, for the serpent to
pursue. The movements of even the largest constrictors when
stalking their prey are remarkably quick and stealthy. Such move-
ments are seldom or never displayed by the big snakes unless prompted
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