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THE CYPRINODONTS.

Tre “ Cyprinodonts,” ¢ Top minnows,” or “ Toothed Carps,” as they are
variously called, form a well defined group. An average of their shapes
would approach that of a common Gold Carp with the tail rounded instead
of notched. The species resemble the Carps, Cyprinide, in form, possession
of a single dorsal fin, absence of a pouch on the stomach, lack of pyloric ap-
pendages, and in other features; but they are readily distinguished by scales
on the head, and the tecth on the jaws, by the forms and dentition of the pha-
ryngeals, the structure of the air bladder, and by their habits. In a general
way it may be said of this family they are surface fishes, while the Carps,
properly so designated, are fishes of the bottom. All the Cyprinodonts are
small ; none of them reach the length of a foot, most are less than six
inches; and among them are found the smallest of the fishes, in species
of which the individuals are fully mature at a length of less than an inch.
From carnivorous they range to mud-eating, and from oviparous, laying
numerous eggs, to ovoviviparous, producing comparatively few. Like other
bony fishes some lay their eggs; others retain the cmbryo until the yolk
is entirely absorbed; in a few of those that keep the embryo until fully
developed, it is provided with albuminous nutriment, in addition to the
yolk, within the egg, and is possessed of a peculiar temporary absorption
system by which it avails itself of the provision. From ordinary sexual
habits, such as most prevail among their allies, the Cyprinodonts vary to
the extraordinary conditions, described below, in which the males and
females are rights and lefts, that is, in which a dextral male pairs with
a sinistral female, or a sinistral male with a dextral female. In this casec
sexes exist in nature that in a measure are

‘¢ Like those sweet birds that fly together,
With feather always touching feather,
Linked by a hook and eye,”

of the poet’s imagination.*
* Translated by Moore from Abdallal’s Persian, referring to the jaftak, ‘“a sort of bird that is said to

bave bnt one wing; on the opposite side to which the male has a hook and the female a ring, so that when
they fly they are fastened togcther.”
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Between the sexes in certain species of these fishes there are great differ-
ences in size and shapes ; commonly the female is larger and less modified.
The greater number belong to the fresh waters; many are inhabitants of

“brackish water or of the sea along the shores.

In the new world the known distribution extends from the basin of the
great lakes and DBritish America on the north to Argentina and Chili on the
south, and from the Pacific to the West Indies and the Bermudas; in the old
world it comprises the whole of Africa, Madagascar, the Seychelles, and the
southern portions of Europe and Asia, from Spain to India and Japan.
Marine species are known only near the surface ; fresh water species carry
the vertical distribution from the sea level up to altitudes of 13,000 feet
or more; the highest points reached by any of the fishes.

Brownish or olivaceous, more or less tinted with greenish or yellowish,
prevail in the ground colors. Metallic tints, especially those of silver, are
common, most on the males. Apparently some of the species, or individuals,
pass from the fresh to the salt waters; on these a change in the coloration
obtains similar to that affecting Salmo salar, which in the land-locked stage,
so called, is more brown with numerous spots of black, but which on reach-
ing the sea hecomes more silvery with obsolescent spots. This modification
is marked in the common minnows of the Gulf coast, Fundulus grandis, and
in F. heteroclitus, from the Gulf northward along the eastern coasts of the
United States. Another variation is exemplified by F. heteroclitus, a general
diffusion of brownish with corresponding decrease in the amount of silver, or
in the brilliancy of coloration; this is noticeable on comparing the more
modest coloration of the variety, badius, from Grand Menan with the more
ornate representatives of the species from South Carolina to Florida. The
male is the more highly colored of the sexes. Of some species the males are
brilliant with striking combinations of red, orange, yellow, green, blue, gold,
silver, white, or black, several of which colors sometimes unite in producing
marked contrasts as compared with the plainer garb of the females. The
fins of some of the males resemble the wings of gorgeous butterflies, in
Mollienisia for instance. Among hirds the female is commonly more modest
i color than the male ; this according to the Darwinian is beneficial, in that
it renders the female less conspicuous when nesting; whether the benefit
caused the difference is another question. Females of these fishes also are
less conspicuous than the males; but necessarily the fact in this case is pro-

vocative of some other theory in explanation. Considerable changes in color-
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ation, and in the shapes and sizes of their fins are undergone by males in the
brecding season, for examples, in Mollienisia and Xiphophorus, the former in
its enlarged and ornamented dorsal fin, the latter in its sword-shaped caudal,
and both in the acquisition of brilliant colors over the body. DBy common
experience collectors find males to be less numerous than females. The
striking appearance of the male will no doubt be claimed as evidence of
selection because of a possible benefit in enabling the female more readily
to find him ; it may also be utilized in explaining the discrepancy in num-
bers since it must be effectual in making him an object of more prominence
and a more frequent prey than the other sex for enemies of thie species.
From this one might be led to incuire whether the species is not on the way
to extinction, or whether the females eventually are someliow to continue its
existence on their own responsibility.

Plates IX. to XII. show admirably, so far as black and white may do it,
various phases of the coloration in species of several genera. These plates
are from the pencil of the artist Sonrel; they were originally intended by
Professor L. Agassiz for his work on the North American Fishes, of which the
present is to be regarded as a continunation. The diflferences between the
young stages, in which the sexes are alike, and the adult, in which males differ
from females, of Fundulus majalis, are indicated on Plate IX.  Very young
individuals are blotched with black along the side ; adult males have vertical
bands, while adult females are longitudinally banded, except at the base of the
tail.  On Plate X. variations within the species Zygonectes Nottii are shown
to include all phases between such as exhibit a spot on each scale and those
with longitudinal stripes or transverse bands or combinations of both bands
and stripes. Plate XI. depicts, among the ordinary variations of form and
coloration, a couple of the startling mixtures occasionally met with in Gam-
busia Holbrookii, Fig. 4 and 5, in which the specimen takes on a dress entirely
at variance with that common to the species. The presence of parasites in
certain individuals thus peculiarly marked suggests a possible connection of
such variation with disease. The Professor has figured both sexes of Mol-
lienisia latipinna on Plate XII., and has indicated the progressive modifica-
tion of the male. Ornate as shadow and light have made these figures,
without considerable more assistance, the imagination will yet fail to sup-
ply the tints, of blue, green, orange, silver and gold, necessary to represent
the ornamentation of a living individual. :

The most common form of body is slightly compressed; it varies to
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depressed in Anableps, and to mueh compressed in Cyprinodon and others.
In all species the caudal region is compressed. The head and cheeks are
covered with scales. The gills, four m number commonly, are well pro-
tected. Those forms subjected to the roughest treatment, from rocks or
currents, as Anableps, have the walls of the gill-chamber of more than
ordinary firmness. Pseudobranchie occur in few cases. The scales are
comparatively large and firm; on Rivulus they are thin, and on Orestias,
with age they become thick and tubercular ‘on some portions of the body

and head.

With the variety in habits there are great differences in structure. Such
are particularly noticeable in the mouth. Generally the intermaxillary forms
the upper border of the mouth and is dentigerous. Among those forms in
which the mouth is most protractile the internarial processes of the inter-
maxillaries are narrow and elongate; but in species like Cyprinodon these
processes are short and broad. Belonesox and Haplochilus have the inter-
maxillaries produced forward so that the snout is shovel-shaped. Ordinarily
the upper jaw is narrow at the angle of the mouth ; Nothobranchius has a
mouth more like a perch. The mandibles of many are firmly joined at the
symphysis; but m Peecilia and allies the connection is very loose. Excep-
tional species of Haplochilus have vomerine teeth. On Plates 1. to V.,
the teeth of many of the genera and species are shown. The variations
range from the simple conical firmly set tecth of Haplochilin to the com-
pressed tricuspids of Cyprinodon, or to the broad oar-shaped movable ones
of Peecilie.  The number of series varies from one to many. Funduloids
usually have on cach jaw a series of larger teceth behind which there are
several series of smaller ones in a viliform band. There are African species
which have two series of larger ones to each jaw, and between them a band
of smaller ones. The pharyngeal teeth vary nearly as much as those of the
mouth. In some they are simple conical hooks; in others they have a shoul-
der, more or less hlade-like, below the hook; and in still others, some or
many of the teeth lose the cusps and enlarge to become stout, broad-
crowned molars. These teeth are rigidly set in most cases, but in Poe-
cihia, as Duvernoy has pointed out, they are more less movable. In cer-
tain aspects the affinities of the genera are rather more apparent in them
than in the teeth of the jaws.

To some extent the teeth are convenient for purposes of classification,



THE CYPRINODONTS. 4]

but reliance is not to be placed entirely on them. The same may be said of
the anal fin, or other features, when taken alone. By means of the anal the
family might readily be subdivided into three groups: a first, in which the
anal is not modified on the muale, a second, in which it forms a clasper with-
out an urogenital tube, and a third, in which a tube passes to the extremity
of the fin; but in the first we should have Haplochiline with conical teeth
and Cyprinodontine with compressed tricuspidate, and in the second Gam-
busiinge, with conical, and Peeciliinze with compressed teeth, while in the
third would be placed the conical toothed Anablepinee with the compressed
tricuspidate toothed Jenynsiinee, both of which are still more widely separated
by the eyes and the ventral fins. To depend on the tecth alone would bring
together the Cyprinodontine, Jenynsiine, and some Peeciliinee, by the com-
pressed and fixed dentition; by the conical shapes, Haplochiline, Gam-
busiine, and Anablepine would be included; and by the oar-shaped and
movable, only a part of the Pceciliinee would be placed. The unmnatural
natnre of such arrangements is sufficiently evident.

Five or six branchiostegal rays are most common ; in a few types the
number is smaller.

With the variety in the food, the gill rakers vary in the different genera
from short and tubercnlar to elongate.

The greatest departure from the average vertebra is seen in Anableps
where each side of each segment of the column over the body chamber has
an elongate triangular process, grooved on the upper side, to the end of
which the rib is attached. Great breadth of back with shortness and greater
strength of rib is secured in this genus by means of these processes. At the
base of the tail behind the terminal vertebra the processes forming the sup-
port of the central portion of the caudal are broad and fan-like posteriorly
throughout the family ; in some instances the hindmost pair anchylose, and
form a single broad expanse, in which the original lines of separation are
hardly visible. In number the vertebree vary considerably. Anableps has
more than fifty ; certain species of Cyprinodon have hardly half as many.
A peculiar modification of several of the vertebre is to he noticed on males
of some species, in which the anal fin is modified and carried forward; an
inferior process from the centra of two or more of the vertebrae over the
hinder portion of the body cavity is sent down to furnish support for the
base of the transformed fin, Plate VIII. In Peecilia there are two of these

stays; in Gambusia there are two in one species, and three, with more or
9
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less modification, in others; and in Heterandria, Glaridodon, and Girardinus,
there are three. In addition, on the stays, lateral processes are prominent
in some ; while in others the inferior stay alone is to be discovered. On
Xiphophorus there are four or five of the stays. Another feature of the
modification occurs in the males of some specics, of Glaridodon for example,
in which the basal spines, to which the anterior anal rays are articulated, are
much broadened. This is most pronounced in forms on which the clasper is
longest, and it furnishes a broader base of attachinent for the musecles con-
trolling the movements of the organ. A

By recent discussion attention has been directed to a decrease in the
number of vertebra, of fishes in general, in and toward the torrid zone, and
several theories have been propounded to account for the phenomenon. The
species of this family, and others, have been somewhat carefully studied, —
first, to determine the facts, and, second, to test the theories. It is found
that those species making most use of the vertebra and the column have the
greatest number of vertebra whatever the temperature, as may be seen in
the different genera together inhabiting Cuban waters, or those of Brazil, or
in the different species of a single genus like Orestias in Lake Titicaca. It
is true a deercase ohtains, with few exceptions, in the direction of warmer
waters, but warmth of water in such instances is attended by both increase
in the amount of food and decrease in the nced of 1t, thus lessening the
comparative activity of the species. Some would ascribe the differences
directly to natural selection. This hypothesis of course cannot be proved;
it begs the entire question. It is also found that with the decrease in the
number of vertebrze, there is in some cases a decrease in the number of fin
rays and scales.

The stomach is an enlargement of the intestine; it is not particularly
distinet, and is without a pouch or caccal appendages. As with higher
animals, the intestine is shorter in proportion to the greater amomnt of
flesh in the food. Variation in regard to feeding habits in the species of
a genus are readily indicated by comparisons of this organ. Fundulus in
general has a comparatively short intestine; but in F. Kansac the tract is
much elongated. Lebias has a medium length, while its nearest ally,
Cyprinodon, has an intestine considerably longer. This organ in the mud-
eating species is very long.

A membranous air bladder is present in all the known species of this
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family. In females it forms a single large chainber behind and above the
ovaries aud intestine; in males of those species in which the anal fin is
nmch carried forward, the stays fromn the vertebrae and the supports of the
anal divide the air bladder into separate chambers.

The ovaries vary somewhat according to the modes of reproduction ;
the simpler forms are the oviparous. Anableps represents the most modified.
The embryology of this genus as interpreted by Valenciennes and Wyman
is liable to some corrections; these are noted helow under the generie
description. The development of another of the viviparous forms, Gam-
busia, has been well worked out by Ryder. The breeding female of some
Funduli is provided with a tube upon the anal fin, which, though less de-
veloped, recalls that of the female Rhodeus of the Cyprinidae; it varies
with the season. An urogenital tube on the anal fin is a marked feature
of the male in Anablepinae and Jenynsiinae, Plates VIL, VIII. The absence
of this tube distinguishes other viviparous forms. In these latter the clasper
varies much in length and structure ; it may be barbed, or furnished with
hooks, or provided with fleshy pads, or may end in a simple point without
either barbs, hooks, or flaps.

The kidneys and testes resemble those of most fishes. Their secretions
are not thrown together in a common receptacle, as was supposed to be the
case by Valenciennes in Anableps. The structure of the separate recep-
tacles 1s sketched on Plate VII, and deseribed below.

A minor sexual character is that of the small spines appearing on the fins
of males in several genera in breeding time; and another is seen in the
growths of the fins, anal and dorsal in particular, at the same time.

As in the organs of nutrition, exeretion, and generation, there are con-
siderable diffecrences in the sensory apparatus. The peculiar eye of Ana-
bleps, half of which looks up and half down, has been well known since the
time of Artedi. This genus has a tubular nostril ; also possessed, less de-
veloped, by one or more of the other genera.

The aftinities of the Cyprinodonts to Esoeidee. Cyprinidee, and others,
were pointed out by Professor Agassiz in his Poissons Fossiles. The family
was differentiated quite early, as is shown by the Tertiary fossil types,
Lebias and others; its derivation is to be traced through extinct forms.
A search for direct commecting links with other recent families is not a
promising field of inquiry.












































































































