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1] THE COMMON FROG.

the body. The fore-legs were also bordered by a
membrane, and the body was capable of considerable
inflation. The back and limbs were of a very deep
shining green colour, the under surface and the inner
toes yellow, while the webs were black rayed with
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Fic. 15.—The Flying Frog (from Wallace's ** Malay Archipelago™)

yellow. The body was about four inches long,
‘hile the webs of each hind foot, when fully ex-
panded, covered a surface of four square inches, and

the webs of all the feet together about twelve square
D 2




























































v.] THE COMMON FROG. 55

section shows that these surface-grooves are the ex-
ternal indications of deep indentations of the substance
of the tooth. All these indentations converge towards
the centre of the tooth, but not in straight lines, each
indentation being elaborately inflected. Radiating

F16. 23.—Much enlarged horizontal section of the tooth of a Labﬁfﬁﬂlhﬂdﬂfm

from the centre of the tooth we find a corresponding
number of processes of the central pulp cavity—the
radiating process undulating like the converging folds.

A similar structure of tooth is found in some Ganoid
fishes, and an incipient stage (as it were) of the same
condition existed in the Ichthyosaurus.
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82 THE COMMON FROG. [cHAP.

order, which has a skull, the temporal fossa of which
is similarly enclosed by bony plates.

o PR
> -_,. - e 1\\ \?k\_'
32 ..-"-:"I‘T'?ﬁ -;}I b
M, —I'_-'Q o ."'J“'I{_E.}
Fic. 46.—External form of Lopgkismys,

This unexpected discovery completely destroys any
weight which might be attached to this character as
an evidence of genetic affinity. It does so, because it
is inconceivable that this Rodent should have directly
descended from a common progenitor of frogs and
of Chelonians through a line of ancestors which
never lost this cranial shield, though the ancestors
of all other beasts, all birds, and all reptiles, except
turtles, did lose it. It is inconceivable, for if it were
true, a variety of the lowest mammals (Marsupials?
and Monotremes?) must have less diverged from
the ancient common stock than have the members
of the Rodent order, and nevertheless these lowest
mammals exhibit no trace whatever of such a cranial
shield.

Here then we have an undoubted example of the

* f.e. Opossums, kangaroos, &c,
* The Ornithorhynchus and Echidna.






























92 THE COMMON FROG., [cHAP.

man himself belongs, we actually find a similar
development.

Amongst the very peculiar beasts which inhabit the
island of Madagascar, there are certain small creatures,

FiG. 58.—The Maholi Galago.

“ Half-Apes,” belonging to the genus Cheirogaleus, in
which two of the ankle-bones are elongated in a
manner similar to that of the frog. The same
character is more marked in an African genus of half-















































































































1X.] THE COMMON FROG. 129

This process of blood oxygenation is termed respi-
ration, and the organs which subserve it are termed
respiratory or breathing organs. Such organs in
man are the lungs. The central organ of circulation
in man is, as all know, the heart, which is a muscular
organ, divided into four chambers, or cavities.

ves. 7

s

FiG. 76.—1. The left side ; ani Il. the right side of the Heart of Man dissected.
I.—L A4, the left auricle; PV, the four pulmonary veins; ed, a style passed
through the auriculo-ventri ular aperture; MF, the mitral valve; aé. a style

passed through the left ventricle into the aorta ; £A4, & F, parts of the right side
of the heart: P, pulmonary artery.

II.—R A, the nght auricle; FCS, superior vena cava; FC/, inferior vena cava,
the styles, fe, ed, being passed through them into the auricle ; ad, style passed
through the auriculo-ventricular aperture ; 7'F, tricuspid valve ; & ¥, right ven-
tricle ; 5L, semi-lunar valves at the base of P4, the pu'monary artery, through
\;rlhicl:“h the style g/ is passed ; LA; LV, auricle and ventricle of the left side of
the heart. i

These chambers are called “auricles” and “ven-
tricles,” and there are two of each—there being an
auricle and a ventricle on the right side and also on
the left.

Blood that has performed its nutritive functions,
and is therefore charged with carbonic acid gas, is
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1X.] THE COWMMON FROG. 145

The elimination of nitrogenous excreta becomes,
then, a very important process, and, indeed, in our-
selves death soon ensues when its elimination is
prevented by injury or disease. That part of the
body which is especially devoted to the excretion of
the nitrogenous waste of the tissues is the renal or
urinary organs—the two kidneys. Richly supplied
with blood, the kidneys have the power of straining
off from the blood (i.e. secreting) nitrogenous sub-
stances, which are also in part eliminated by the skin
in perspiration,

The material so strained off or secreted, is conveyed
by two long tubes, the ureters, which pass down, one
from each kidney, to the bladder or reservoir of the
nitrogenous excretion.

In very many animals, as e¢g. in birds, there is no
bladder, but the ureters terminate in a chamber, the
cloaca, which also receives the termination of those
canals (the oviducts) down which the eggs pass in
order to be “laid.”

In no adult bird, however, nor indeed in any adult
reptile, is there any closer connection between these
two sets of canals—the ureters and oviducts—which
terminate independently in the cloaca. In all such
animals, however, and in beasts also, at an early stage
of existence we do find a certain connection between
renal ducts and the oviducts or their analogues. This
coincidence is owing to the fact that in such higher
animals the urinary gland which ultimately exists in
the adult—namely, the kidney—is not that which pri-
mitively exists, but is a subsequent formation. The
primitive renal duct is not the ureter. The primitive
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150 THE COMMON FROG. [CHAP.

blances ; first, as regards the orders of its class, and
secondly, as regards the class itself.

I. Its own order, Anoura, has been seen to present
singular resemblances to the Chelonia amongst
reptiles. Such are the bony plates of the back in
some forms, the bony covering of the temporal fossa
in others, the mode of inspiration in the adult, the
armature of the jaws in the young. In contrast with
this the peculiar elongated tarsus has reminded us of
certain mammals, and the median Eustachian opening
of Pipa and Dactylethira has suggested an affinity to
crocodiles and birds. It has been plain, however, that
these several likenesses, however singular and striking,
are not evidences of genetic affinity.

. 2. The order Urodela may well recall to- mind the
Lacertilia amongst reptiles, with which animals the
Urodela were actually classed by Linneus. Moreover
in both groups we find a series of different species,
longer and longer in body and shorter and shorter in
limb. We have also seen that in both these groups
an analogous complication obtains in the muscles of
the legs.

3. The order Opliomorpha, as has been before ob-
served, present a general resemblance to serpents, and
a special resemblance to certain short-tailed ones;
though it is rather with the Amphisbenian Saurians
that they may most advantageously be compared.
Here again, however, we meet with the resemblances
which, though striking, do not allow themselves to be
interpreted as indices of any special relationship by
descent.

4. The order Labyrinthodonta recalls to mind, as
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has been said earlier, the Crocodilia amongst reptiles,
of which they may be deemed as the prophetic pre-
cursors, so to speak, though certainly not the direct
ancestors. ’

Thus the class Batrachia, as a whole, presents a
very interesting analogy and parallelism with the
class Reptilia.

It is a parallelism, moreover, which reminds us of
that which exists between the various orders of
Placental mammals and the great subdivisions of the
pouched or Marsupial order of mammals. We have
carnivorous, insectivorous, arboreal, aquatic, herbivor-
ous, marsupial beasts, as we have carnivorous, insecti-
vorous, arboreal, aquatic and herbivorous placental
beasts. The harmonious variations of the placental
and marsupial groups thus present us with excellent
instances of affinities independently evolved and not
due to hereditary influence.

In a similar way it seems probable that the sub-
divisions (orders) of the class Batrachia, mimic, as it
were, quite independently the subdivisions (orders) of
the class Reptilia.

The Frogs’ class, as a whole, shows as many strik-
ing affinities to some or other fishes. It does so in
the possession of gills and of a branchial apparatus
during one time of life at the least; a large para-
sphenoid in the skull; the often persistently unseg-
mented terminal part of the notochord ; the single ven-
tricular cavity of the heart ; the presence of a dulbus
aorte ; the development of a nervus lateralis ; the com-
munication between the urinary canal and the oviduct,
and certain other characters of less importance,
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The class Patraclia agrees both with fishes and
reptiles in having the blood cold, more than one aortic
arch, and (except in crocodiles) in not having the
distinct ventricles,

The class agrees with fishes, reptiles, and birds, in
having no complete diaphragm, and no corpus cal-
losum ! in the brain, and no single aorta arching over
the left bronchus.

We have now arrived at the end of those considera-
tions seemingly best suited to enable us to answer the
initial question, “ What is a Frog?” The requisite
definition might, of course, have been given much
earlier, but these inquiries have seemed necessary to
enable the reader to understand the technical terms
of such definition—to give them, in his eyes, a real
meaning.

The Frog is a tailless, lung-breathing, branchiate
vertebrate, with four limbs typically differentiated,
undergoing a complete metamorphosis, and provided
with teeth along the margins of the upper jaw.

If further exposition be necessary, it may perhaps
now be most conveniently effected by means of a
series of statements respecting the anatomical differ-
ences existing between the frog and other groups of
vertebrate animals,

The frogs differ from toads in that the former have
marginal upper teeth.

They differ from other Batrachians in that there are
four limbs, while the tail is absent.

* As to this structure see Lesson in ¢ Elementary Anatomy,”

pp- 367, 375
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Outside the Frogs' own class, the differences may
be tabulated as follows :—

The FrRoOG differs from the entire class of FISHES in
the following points :(—

1. It has a skeleton, the appendicular parts of
which are divided into upper arm, fore-arm
and hand, and thigh, leg, and foot, respec-
tively. ]

. Its hyoid, when adult, has but one pair of
cornua instead of several branchial arches.

3. Its skull is bony, yet devoid of a basi-occipital

bone.

It has a pelvis formed of ilia, ischia, and pubes.

Its coccygeal region is rudimentary.

Its skin is devoid of scales.

Its limb-muscles are numerous and complex.

Its nostrils open posteriorly within-the mouth.

9. The ear-is provided with Eustachian tubes.

10. The tongue is large, fleshy, and free behind.

11. The adult is devoid of gills.

12. It has a larynx.

13. It has lungs with a pulmonary circulation.,

14. It has no fin rays.

15. It has no tail—in the adult,

b
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The FroG differs from all REPTILES in that—

1. The skull has no basi-occipital bone, while it
at the same time has a large paraphenoid.

2. There are two occipital condyles.

3. Two of the tarsal bones are greatly elongated.
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6.

3.

I2.
. The ureters open into the oviducts.
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The acetabula are closely applied, and that
there is an iliac symphysis.

. The bones of the fore-arm and those of the leg

are anchylosed together respectively.

There is no distinct atlas vertebra.

The coccygeal region is formed by ossification
of the sheath of the notochord,

There is no femoro-caudal muscle even in the
young—when the tail is long.

. The tongue is free behind.
10.
i

The skin is devoid of horny scales.

Development takes place through a metamor-
phosis.

Gills exist in the young.

The FrRoOG differs from all BIRDS in that—

10.
. The leg bones are anchylosed together.
12,

I3,
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Its blood is cold.

The skull has no basi-occipital.

It has two occipital condyles.

It has a large paraphenoid.

It is provided with teeth.

The hand has four fingers.

The foot has five toes. .

The iliac bones articulate with but one vertebra.

There is an iliac symphysis and the acetabula
are closely applied together.

The fore-arm bones are anchylosed together.

Two of the tarsal bones are greatly elongated.
There is no distinct atlas vertebra.
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15. Respiration takes place through the introduc-
tion of air by an action of swallowing.

16. Development takes place through a metamor-
phosis.

17. Gills exist in the young.

18. There is no corpus callosum.

19 The ureters open into the oviducts.

The course of our inquiry into the nature and affi-
nities of the Frog has not alone served to answer the
question with which this memoir opened. Incidental
bearings upon deep biological problems have come
before us more than once in its course, nor have all
the conclusions which seem to have forced themselves
upon us been totally negative.

Thus we have met with several instances of the
independent origin of remarkably similar structures,
such as a shielded temporal fossa and elongated
tarsus, which together with structures like the tooth
of the Labyrinthodon, seem to be characters for the
existence of which neither the destructive agencies of
nature acting on minute oscillations of structure, nor
any sexual phenomena will account.

Again in the life history of the Frog, considered
even purely by itself, we find a remarkable example
of spontaneous transformations due to innate powers
and tendencies.

When, however, this process is considered in the
licht derived from the curious phenomena of trans-
formation so enigmatically presented to us by the
axolotl, we have very strongly brought before us the
powerful action of internal tendencies lying dormant
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