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THE CYPRINODONTS.

The " 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, Cyprinidce, 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 teeth 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 embryo 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 Cj'prinodonts 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 case

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.*

* Trauslated by Moore from Abdallnli's Persian, referring to the jaftak, "a sort of bird that is said to

have but one wiug; on the opposite side to which the male has a hook and the female a ring, so that when

they fiy they are fastened together."
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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 British 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

Avorld 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 becomes 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 amoimt of silver, or

in the brilliancy of coloration ; this is noticeable on comparing the more

modest coloi'ation 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 birds the female is commonly more modest

in 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

breeding season, for examples, iu MoUienisia 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. By 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 the species.

From this one might be led to inquire whether the species is not on the way

to extinction, or whether the females eventually are somehow 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 I'egarded as a continuation. The differences 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 sjjot 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 connnon 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 much compressed in Cyprinodon and othei's.

In all species the caudal region is compressed. The head and cheeks are

covered with scales. The gills, four in 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. Pseudobranchite occur in few cases. The scales are

comparatively large and firm ; on Eivulus 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 tlie 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 in Poecilia and allies the connection is very loose. Excep-

tional species of Haplochilus have vomerine teeth. On Plates I. to V.,

the teeth of many of the genera and species are shown. The variations

range from the simple conical firmly set teeth of Haplochilinae to the com-

pressed tricuspids of Cyprinodon, or to the broad oar-shaped movable ones

of Poeciliae. The number of series varies from one to many. Funduloids

usually have on each jaw a series of larger teeth 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 blade-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-

cilia, 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,
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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 groiips : a first, in which the

anal is not modified on the male, 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 Haplochilinos with conical teeth

and Cyprinodontinte with compressed tricuspidate, and in the second Gam-

busiinse, with conical, and Pceciliinas with compressed teeth, while in the

third would be placed the conical toothed Anablepinte with the compressed

tricuspidate toothed Jenynsiinas, both of which are still more widely separated

by the eyes and the ventral fins. To depend on the teeth alone would bring

together the Cyprinodontinoe, Jenynsiinse, and some PoeciliinoB, by the com-

pressed and fixed dentition ; by the conical shapes, Haplochilinse, Gam-

busiinas, and Anablepinae would be included ; and by the oar-shaped and

movable, only a part of the Poeciliinse would be placed. The unnatural

nature 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 tubercular 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 vertebrae vary considerably. Anableps has

more than fifty ; certain species of Cyprinodon have hardly half as many.

A peculiar modification of several of the vertebrae is to be 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 vertebra? over tlie

hinder portion of the body cavity is sent down to furnish support for the

base of the transformed fin, Plate VIII. In Poecilia there are two of these

stays ; in Gambusia there are two in one species, and three, with more or

2
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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 species, 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 attachment for the muscles con-

trolling the movements of the organ.

By recent discussion attention has been directed to a decrease in the

number of vertebrae, 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 vertebrae 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 decrease obtains, 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 need of it, 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 tlie

number of vertebrae, 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

distinct, and is without a pouch or caecal appendages. As with higher

animals, the intestine is shorter in proportion to the greater amount 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. Pundulus in

general has a comparatively short intestine ; but in F. Kansae the tract is

much elongated. Lebias has a medium length, wiiile 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 chamber behind and above the

ovaries and intestine; in males of those species in which the anal fin is

niuch carried forward, the stays from the vertebra3 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 below under the generic

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 VII., 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 is sketched on Plate VIL, and described 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, excretion, and generation, there are con-

siderable differences 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 moi'e of the other genera.

The affiiiities of the Cj^prinodonts to E.socida?, Cyprinidae, 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 connecting links with other recent families is not a

promising field of inquiry.
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HISTOET.

It is only in tracing the origin of a couple of the generic names, Fun-

dulus and Poecilia, that the history of the Cyprinodonts is carried back

fiirther than the time of Artedi, 1738. Fundulus was originally applied to

species of the Cyprinidse, the habits of which kept them near the bottom

and made the name more appropriate than it is in its present use among

the " Top minnows," as placed by La Cepede. The earliest mention is that

of Albertus Magnus, 1478, lib. 7, tract. 1, cap. 8, who applies Fundula to a

fish that is probably Cyprinus gobio of Linn^, Gobio fluviatilis of Fleming.

Figulus, 1540, and Gesner, 1556, connect the name Fundulus with species

of Gobio or Cobitis (Misgurnus). Gesner, 1558, refers both forms, Fundula

and Fundulus, to Cobitis barbatula. Schwenckfeld, 1603, gives Fundulus

sen Fundula a similar connection, and in this is followed by Aldrovandi,

1613. Schonevelde, 1624, presents the Italian form, Fondola, under Cobitis

fluviatilis, and the Latin, Fundulus, under Gobio fluviatilis. Charleton, 1677,

has "Gobio fluviatilis, Fundulus {qx\\si degit in fimdo:) the Gudgeon, aut

Pink." Willughby, 1686, and Rzaczynski, 1721, speak of Fundulus as a

name for Cobitis fluviatilis, or an allied fish. Artedi, 1738, places " Fundidus

sen Grunduliis Figul. f 1 b," among the synonyms of Cobitis barbatula, Syn.

Pise, p. 2, and again has Fundulus among those of Gobio fluviatilis, p. 11,

and in the Philosophia, p. 65, he notes it as an instance of diverse application

of vulgar names. Klein, 1744, Miss., IV., 60, under one of his species of

Enchelyopus mentions the name as applied to Gobio fluviatilis. Wulff, 1765,

and Muller, 1774, bring the name within the Linnoean period. In all these

cases it has been used as a vernacular or common name. La Cepede, 1803,

first made it the name of a genus, transposing it from the Cyprinidae to the

Cyprinodonts, from fishes of the bottom to those of the surface.

Poecilia also has a pre-Linngean history. As Poecilias it served

Schwenckfeldt, 1603, as a name for a fish, probably Cobitis fossilis (Mis-

gurnu.s). Rzaczynsky, 1742, makes a similar use of it. Schonevelde, 1624,

applies Poecilia to a form possibly the same. Artedi, 1738, Syn., p. 3, puts

at the end of his synonymy for Cobitis cserulescens (Misgurnus fossilis LaC.)

" Poecilia Schonev., p. 56, forte ?
" Referring to Schonevelde, Klein, 1744,

Hist. Pise. Miss. IV., 59, remarks upon the name under a species of his

Enchelyopus, possibly Cobitis fossilis of authors. The name is first used as

that of a genus, by Bloch, Schneider, 1801, among the Cyprinodonts, and

there is nothing on which to base a claim for priority in other or earlier

usage.
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The direct history of the Cyprinodonts begins with Anableps anableps

of Artedi, 1738. In his Synonymia this author mentions the genus, with

references to his Genera, and to Seba's work, saying, " Est piscis antea non

descriptus; cujus adcuratam delineationem in opere D. Sebae dedimus."

In the Genera he gives the generic characters " Memhrana Branchiostega

Ossiculis sex. Pima unica, exigua, in extreme dorso," remarking for the

species " Novus piscis, quem in Sehae thesauro descripsi." His description,

in the third vohime of the Thesaurus, occupying fonr pages folio with

figures noting the pecuHarities of the eye and anal fin among other

features, was not pubhshed till 1761, after Anableps had been mentioned

by Linne in several editions of the " Systema," and described and figured

by Gronow, 1754. Linne's, 1766, Cobitis heteroclita, now Fundulus, was

the second species of the family to be recorded. Another species, now

of the same genus, was made known by Schoepff, 1788, and received a

Latin name, Cobitis majalis, at the hand of Walbaum, 1792. Bloch, Schnei-

der, 1801, added a new genus and the fourth species, Poecilia vivipara. La

Cepede, 1803, established the genus Cyprinodon, with a new species, C.

variegatus, also the genera Fundulus and Hydrargyra, the hatter of which

is now placed as a subgenus in the former. The next genus in sequence

was Lebias of Cuvier, 1817, with the species L. calaritana. This was fol-

lowed by Mollienisia of Lesueur, 1817, who also added a new species,

Hydrargyra diaphana. Ruppell, 1828, made Ivnown a new species, Lebias

dispar, from the Red Sea. Valenciennes, 1828, also contributed a species,

his Fundulus brasiliensis, to the number known previous to 1830 and

accepted as valid at the present writing. Several of these had already

repeatedly been described and named ;
their history, and that of subsequent

additions and changes of names, is sufficiently indicated in the synonymy

given below with the various genera and species.

Before estabhshment as distinct, the family history of the Cyprinodonts

is" merged with that of the Cyprinida^, which may be traced to Rafinesque's

" Ordine Cyprinidi," of 1810. This group was made to contain a species of

Mugil and three species of Cyprinus. In the Analyse, 1815, Rafinesque

characterized his 16th family, " Cyprinia. Les Cypriniens," as follows

:

" Point d'appendices aux nageoires pectorales, tete etroite, point de seconde

nageoire dorsale adipeuse ; souvent des dents et opercules quelquefois ecail-

leux." This family comprised genera now distributed among seven or eight

families. In the second of its sub-families, the Gymnopomia, he placed
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Cyprinodon and Hydrargyra of La Cepede, but located Fundulus and

Anableps in his 18th family, the Cylindrosoraia. Cuvier, 1817, reduced

the family, " Les Cyprins," so that it comprised only true Cyprinidse and

Cyprinodonts. Of the latter he recognized four genera, Anableps, Poecilia,

Lebias, and Cyprinodon. Fleming, 1822, used the name Cyprinida?, with

the characters :
" Jaws and teeth feeble. The plates of the pharynx thickly

set with teeth. Stomach destitute of a pouch, and the intestine without

caBca." As subgenera his family contains Cyprinus, " Gobitis," Anableps,

" Poceilia," Lebias, and Cyprinodon. Latreille, 1825, names the family

" Cyprinides," and enlarges it by a genus not now admitted.

Authors are somewhat divided among themselves on the question whether

the distinct history of the family of Cyprinodonts should begin with Agassiz,

1834, or with Bonaparte, 1838. In this they seem to ignore entirely an

earlier work, that of Wagner, 1828. The independent existence of the

family commonly known as Cyprinodontidse really began with his work in

Isis, XXL, col. 1053, the article on the genus Lebias. His references and

the amount of dependence on Valenciennes make it evident that the paper

by the latter in Humboldt's " Observationes " was published as early as 1828,

if not earlier
; the completed volume bears the date 1832. Wagner's words

leave no doubt whatever of his intentions, though mistaking in a couple of

details, as is shown by the following :
" Die Gattung Lebias bildet mit den

Gattungen Poecilia, Fundulus, Cyprinodon, und Molienesia Lesueur, wenn

sich letztere Gattung durch weitere Untersuchung bestiitigen sollte, eine

sehr schone kleine Familie, welche ich die Familie der Cyprinoiden ge-

nannt habe, wegen ihrer grossen Verwandtschaft mit den Cyprinus-Arten,

wovon sie sich jedoch durch die Zahne in dem Ober- und Unterkiefer, durch

die Lage der Rlicken- und Schwanzflosse und die Zahl der Strahlen der Kie-

menhaut unterscheiden. Einige dieser Familie gebaren lebendige Junge, so

wenigstens einige Poecilien. Schwimmblase ist bey einigen vorhanden, bey

andern fehlt sie oder ist nicht untersucht. So fand sie Humboldt bey Poecilia

bogotensis, wo sie doppelt ist, die erste Abtheilung ist eyformig, die zweyte

2-3 mal liinger als die erste. Nach Valenciennes Untersuchungen fehlt sie

bey Pcecilia unimaculata. Ich fand eine einftiche, ansehnliche Schwimmblase,

wie ich oben erwiihnte, bey Lebias lineato-punctata. Der Magen und Darm-

canal der bisher untersuchten Gattungen scheint gleich gebildet und denen

der Cyprinus-Arten analog zu seyn." The exceptions to be taken to the

foregoing relate only to Poecilia bogotensis, which is one of the Characinidae,
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and to the air-bladder, which so far as now known is present iu all members

of the family. Wagner gives a diagnosis as follows :

" Familia, Gijprinoidm. Corpus oblongum, subcompressum vel teretius-

culum sqiiamatum ; caput supra depressum, squaniis tectum ; maxilliB

araploe ; apertura oris parva, transversa ; dentes in utroque labro et in

pharynge. Membrana bi-anchiostega radiis 4 ad 6. Pinna dorsalis unica,

anali opposita vel subopposita. Pisces parvuli, fluviatiles, fere omnes

Americse indigeni. Genera quinque.".

The five genera are those above mentioned. After all synonyms are

eliminated, Fundulus brasiliensis Val. is the only new species. The state-

ments quoted are certainly enough for the establishment of the family. The

next question concerns the adoption of the name he gave it. The name

Cyprinidas was fixed upon the carps by Fleming when the " Top minnows
"

were included, it is true ; but it belongs to the carps also by virtue of Piafi-

nesque's use of Cyprinidi, in 1810, when these minnows were not included.

The word Cyprinoidae is incorrectly written ; etymologically corrected, it is

identical with Cyprinidoe. It seems to have been Wagner's intention to coin

a different word. This is shown both in the form he gives the name as he

writes it and in the reason given for bestowing it, " wegen ihrer grossen

Verwandtschaft mit den Cyprinus-Arten." As he has failed to give a dis-

tinct title, it is left for us to adopt the next subsequent applied to the family

as such. Cuvier, 1829, employed the name Cyprinoides, as also Cyprins, for

the Cyprinidte inclusive of the Cyprinodonts ;
in this he has not retained the

advance made by Wagner. Bonaparte, 1831, accepted the family Cyprinidte

from Fleming and Cuvier, and made three sections in it,— Anableptini,

Peecilini, and Cyprinini. The sections are made in 1838 to rank as sub-

families ; a new one, Leuciscini, is added to the Cyprinidoe, while the Pasci-

lini are removed to form, by name only, the family Pa^cilidte, modified to

PfccilinidEe in 1839, to PoBcilidce again in 1840, including Anableptini and

Psecilini only. Previous to Bonaparte's use of his name for either family or

sub-family, Kirby, in 1837, had used PoecilidfB for a family of insects. Poeci-

lioidei of Fitzinger, 1832, was applied to Umbridae only.

Agassiz, 1834, four years previous to Bonaparte's separation of the fam-

ily Ptecilidte by name and six years before a diagnosis of the family was

published by him, again separated and named the family of Cyprinodonts as

distinct from the Cyprinidas, remarking, " Apres I'exposition de ces carac-

teres [of the Cyprinidi© properly so-called], on pressent deja que j'esclus
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de cette famille tous les genres qui, dans le regne animal de Cuvier, suivent

les Loches propreraent dites, savoir les Anabk/>s, les Pcedlia, les Lehias, les

Funclulus, les Molinesia et les Cyprinodon, pour en faire une petite famille §,

part, sous le nom de Ci/2^rhiodontes." To this family he refers again in 1839,

in 1844, and in 1854. It was adopted by Mliller, 1843 and 1846, Miiller and

Troschel, 1848, Gill, 1856, Poey, 1858, Kner and Steindachner, 1865, Fitz-

inger, 1873, and others, under the name first given, and under the form

CyprinodontidfB, its adoption has been pretty near general. Valenciennes,

1846, retained Cuvier's name Cyprino'ides, without separating the families

and was imitated by Poey, 1855, with the orthography Cyprinoidei and

Cyprinoidea. Owen, 1846, renders the name Cyprinodontidte, mentioning

" Umber " as the type, and this form of the title has been somewhat gen-

erally accepted, but with the exclusion of the Umbridae. Swainson, 1839,

divided the Cyprinidre and put his Cyprina3 in the Salmonidse as a sub-

family, while he raised the remainder to family rank as the Cobitidge with

three sub-families, Cobitinse, Anablepidge, and Poecilinae. McClelland, 1839,

has in his family Cyprinidje, what he calls " a small group " containing PiB-

cilia, Lebias, Aplocheilus, Fundiilus, Molinesia, and Cyprinodon. MacLeay,

1842, placed the Poecilianos, Cobitinse, and PlatycarinjB in his Apalopterinoe,

a division of the Cyprinidas. Bleeker, 1859, divides his Cyprinodontoidei

into Cyprinodontini, Aplocheilini, Orestiasini, and Anablepini. In 1863, the

family became Cyprinodontoides, the sub-families Cyprinodontiformes, with

stirps Tellianini, Cyprinodontini, and Belonesocini, and Aplochciliformes, with

stirps Orestiasiformes and Anablepiformes. Gill, 1856, adopted the Cyprino-

dontes
;
in 1861, his family became the Cyprinodontoidae, with sub-families

Cyprinodontina3 and Hydrargyrinse ; in 1865 he took up Poeciliidae, as from

Bonaparte
;
in 1872 he grouped together the Esocidae, Umbridse, and Cypri-

nodontidte under the name Cyprinodontoidea
; and in 1894, ignoring the

fact that it was preoccupied in insects, he again prefers Poeciliidae. This

last, or his Cyprinodontidte of -1872, is the equivalent of the Cyprinodontidte

of Giinther and later authors. Giinther, 1866, subdivides the Cyprinodon-

tidae into Cyprinodontidce carnivorce, containing the Cyprinodontina, the Fun-

dulina, Jenynsiina, and the Anablepina, and the Cyprinodontidce limnophagm,

including such genera as are here placed in the Poeciliinag.

In the present writing the characters and contents of the family and of

the genera vary somewhat from those of other authors, as is indicated in the

synopsis below. Though the structure of the eye, of the anal fin and of
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the ventrals, together with the great differences in skeletal and embrj-onic

features, might demand rank as a family, the Anablepince are included.

CYPRINODONTES.

Cyprinoida Wagner, 1828, Isis, XXI, col. 1054.

Ci/prinodontes Agassiz, 1834, Mem. Soc. Sci. Nat. Neuch., I, 35, — 1839, Poiss. Foss., V, pt. 2, p. 47,

— 1844, 1. c, I, pp. xlvii, 170, — 1854, Am. Jour., XVII, 353 ; MiiU., 1843, Wiegm. Arch., IX, (1) 320,—

1846, Abh. Ak. Wiss. Berl., 183; Mull. & Tr., 1848, Schomb. Fauna, 632; Gill, 1856, Smith. Rep., 264;

Poey, 1858, Mem., II, 383; Kn. & St., 1865, Abh. Wien Ak., I, ext. p. 24; Kner, 1807, Novara Fische,

344 ; Fitz., 1873, Sb. Wien Ak., LXVII, (1) 34.

Pacilini and Anahleptini (Sections) Bonap., 1831, Saggio, 94, 113,- - 1838, Nouv. Ann. Sci. Nat., Bo-

logna, II, 132 (sub fam.), — 1840, Syst. Vert., 53,— Nouv. Ann. Bolog., IV, 195.

Pisciliini and Anahleptini Bon., 1850, Consp. Syst. Ichth.

Pceciliaym McClell, 1839, J. As. Res., XIX, (2) 424.

Paciliiiini Bon., 1839, Sel. Tab. Anal, 14.

Pcecilitifs and Anableps Swains., 1838, Classif., I, 365,-1839, 1. c, II, 190, 311.

Pacilida Bon., 1838, Nouv. Ann. Bologna, II, 132,— 1840, 1. c, IV, 194, — Syst. Vert., 52,— 1841,

Tr. Linn. Soc, XVIII, 299,— 1845, Specc. gen., 8 (as Poecilidae the name was first applied to a family of

Coleoptera by Kirby, in 1837).

Pacilinida; Bon., 1839, Sel. Tabl., 14.

Pcecilianx MacLeay, 1842, Ann. N. H., 204.

Paciliida Bon., 1846, Cat. Meth. Pesci, 25, — 1850, Consp. Ichth. ; Gill, 1865, Can. Nat., — 1894,

Mem., Am. Nat. Ac, VI, 133, —P. U. S. Mus., XVII, 115.

Pacilidi Bonap., 1841, Fauna Ital., Pesci ; Doderl., 1879, Atti Ac. Sci. Pal., (2) VI, 56.

Cyprirwdontidce Owen, 1846, Lect. Corap. Anat., 48 (type named belongs to Umbrids) ; Grd., 1859, Mex.

Bd., II, Fishes, 66, — P. R. R. Rep. , X, 302 ; Rich., 1856, Encycl. Brit., XII.— 1860, Mus. Nat. Hist., Fish,

153 ; Gth., 1866, Cat., VI, 299,— 1880, Intr., 613 ; Stor., 1867, Mass. Fish, 127 ;
Gill, 1872, Arr. Fam., 15

;

Day, 1878, Fish. Ind., 521 ; Steind., 1880, Denk. Ak. Wien, XLII, 85 ; Jor. & G., 1882, B. 16 U. S. Mus.,

326 ; Seeley, 1886, Fish. Eur., 22, 369.

Cyprimdontidi Poey, 1868, Repert., II, 209, 410,-1876, An. Soc. Esp., V, 140.

Ci/prinodotitoidei Blk., 1859, Euum., 155,-1860, Zesde Bijd., 59, 99,— Cypr., 479, — 1862, Mem.

Poiss. Guin., 116,-1875, Poiss. Madag., 101, 1879, Euum., 24.

CypriiwdoiitiiiiWk., 1800, Cypr., 481,-1863, Atl., Ill, 139.

Ci/prinodontoidcB Gill, 1861, Cat., 51.

CypriiiodontiiKE Gill, 1861, Cat., 51.

Cyprinodoiitoides Blk., 1863, Atl, III, 139.

Cyprinodonti/ormes Blk., 1863, 1. c.

Cypnnodontidce caniivorce Gth., 1866, Cat., 301,— 1880, Intr., 614.

Cyprimdontida limnophaga Gth., 1666, Cat., VI, 339, — 1880, Intr., 617.

In the following references, besides Cyprinodonts other fishes were included.

Cyprinia, Raf., 1815, Analyse, 88.

Cyprins Cuv., 1817, R. An., II, pp. viii, 190.

Cypriidda Flem., 1822, Phil. ZooL, II, 386; Bonap,, 1831, Saggio, 113,-1839, Selach. Tab. Anal.,

14; McClell., 1839, Cypr., 424; MacLeay, 1842, Ann. Mag., IX, 203.

Cyprinides Latr., 1825, Fam. R. An., 122.

CyprinoUes Guv., 1829, R. An., II, pp. xii, 269 ; Val., 1846, C.V. Poiss., XVIII.

Cobilidce Swains., 1839, Classif., II, 309.

Cyprinoidei Poey, 1855, Mem., I, 390.

Cyprinodontoidea GiU, 1872, Arr. Fain., 15.

Commonly among the fishes of this group the head is somewhat broad

and flat on the crown, the body is compressed and moderately arched on the

3
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back, and the body cavity is rather short and deep. The head and body are

covered with scales. The mouth is anterior, its upper margin is formed by

the iutermaxillaries, and its cleft varies from vertical to horizontal in the dif-

ferent o-enera. The eyes are lateral. Teeth are borne on mandibles and

iutermaxillaries, in one to many series, and in cardiform groups on the upper

and lower pharyngeals. A single dorsal, on the hinder portion of the body.

Air bladder simple in the females, membranous, without ossicula. Alimen-

tary tract short to long. No blind sac on the stomach. No pyloric append-

ages. No adipose fin. No barbels. But few species possess pseudobranchioe

or vomerine teeth.

The descriptions of a number of species lack the details of most impor-

tance in comparisons ; in consequence it is not possible to satisfactorily place

such forms in synopses.

Teetli compressed

;

anal not modified on the male
;

jaws firmly joined ; teeth fixed
;

cusps three
;

series of teeth on each jaw one

;

body deep ;
intestine long

body elongate ; intestine medium

ventrals absent

;

cusps two ;
body elongate

;

series of teeth several

intestine short ; D. and A. long

series of teeth two

anal modified, without a tube ; teeth chisel or

oar-shaped, hooked

anal process long

;

teeth chisel shaped, broad
;

jaws firmly joined, teeth fixed

jaws loosely joined

teeth movable

anal process short

jaws loosely joined ;
teeth movable

series of teeth on each jaw one

series of teeth several

D. long ; body short

D. short; body short

caudal of male sword-shaped

anal modified, with a tube
;

pupil entire
;
pelvis entire

males rights and lefts

Teeth conical, in bands
;

anal modified, with a tube
;

pupil divided
;
pelvis divided

males and females rights and lefts
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Teeth conical, in bands ;

anal modified, without a tube

;

pupil entire
;
pelvis entire

iutermaxillaries produced

intermaxillaries not produced
;

A. smaller than D. and farther back

A. and D. small ; D. backward of A.

;

mouth wide; chin low

mouth narrow ;
chin steep

Teeth conical
;
pupil entire

;
pelvis entire

;

anal not modified

ventrals absent

;

pharyngeal teeth slender

pharyngeal teeth thick, molars

ventrals present

;

jaws with teeth in a single series

jaws with teeth in bands
;

pseudobranchise absent

;

intermaxillaries produced

iutermaxillaries not produced
;

D. and A. nearly equal

;

origin of D. forward of A.

first spine of D. strong

caudal forked

origin of D. backward of A.

D. smaller than A. and farther back

body and head compressed

body sharp-edged behind vent

paeudobranchiae present

;

mouth resembling that of Fundulus

mouth resembling that of perch

Gambusiin^

Belonesox

Page

80

80

Pseudoxiphoplwrus 80

Gambusia
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TELLIA.

TelUa Gerv., 1853, Ann. Sc. Nat,, XIX, 15, Extr. p. 10 ; Blk., 1860, Cypr., 481 ; Gth., 1866, Cat.,

VI, 308.

Tellianini Blk., 1863, Atl., Ill, 139.

In form and general characters this fish agrees with Lebias, but it lacks

the ventral fins. The relations existing between Tellia and Lebias are some-

what similar to those existing between Fundulus and Empetrichthys. The

affinities of Tellia apoda and Lebias calariiana are such as to suggest a pos-

sible derivation from the latter.

Algiers.

Tellia apoda.

Tellia apoda Gerv., 1853, Ann. Sc. Nat., XIX, 15,-1866, Compt. Rend., LXIU, Val., 1858, Compt.

Rend., XLVI, 715; Blk., 1860, Cypr., 484; Gth., 1866, Cat., VI, 309; Playf. & Let., 1871, Ann. Mag.

N. H., VIII (4), 390; Sauv., 1S80, Nouv. Arch. Mus., Ill (2), 6, 15.

D. 15; A. 13.

Body compressed ; head rather large. Mouth opening obliquely upward.

Teeth in a single series in each jaw, tricuspid. Dorsal origin a little in front

of the posterior third of the length of the body. Caudal convex.

" La couleur parait grisatre, mais elle est relevee chez plusieurs individus

de bandes brunes verticales, rappelant celles des Cyprimdon \Lehias\ calaritanus

etfasciatus."

Head waters of the River Tell. (Gervais.)

CHARACODON.

Characodon Gunther, 1866, Cat., VI, 308.

Shaped like some of the more elongate species of Cyprinodon. Body

and head compressed ; caudal portion moderately deep ; back somewhat

regularly arched. Mouth medium, directed upward ; upper jaw protractile
;

mandibles short, firmly united. Teeth in bands ; outer series larger, chisel-

shaped, with a notch forming two cusps ; inner small. Eye lateral, rather

large. Dorsal and anal behind the middle, opposed. Intestine not much

convoluted.

Central America ; Cape San Lucas ; Coahuila, Mex.
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Characodon lateralis.

Plate I. Fig. 9, teeth.

Characodon lateralis Gtlir., 1866, Cat., VI, 308,-1868, Tr. Zool. Soc, VI, 480, pi. 82, fig. 2 ; Eig.,

1893, P. U. S. Mus., XVI, 56.

Characodon Ulineatus Bean, 1888, P. U. S. Mus., X, 371, pi. 20, fig. 2 ; Eig., 1893, 1. c, 56.

Characodon variatus Bean, 1888, 1. c, 370, pi. 20, fig. 1, — 1892, P. U. S. Mus., XV, 286 ; Eig.,

1. c, 56 ;
Woolm., 1894, B. U. S. P. Com., 62.

Characodonferrugmeus Bean, 1888, P. U. S. Mus., X, 372, pi. 20, fig. 3, 4 ; Eig., 1. c, 56.

B. 4; D. 12; A. 12; V. 6; P. 17; LI. 32; Ltr. 11-12; Vert. 15+18.

Body compressed, moderately stout, caudal pedicel deep, back gently

arched. Head about one third of length to base of caudal ; very little

arched transversely. Snout short, not as long as the eye; chin steep.

Mouth medium ; upper jaw protractile. Teeth in outer series bicuspid.

Eye large, nearly equal to interorbital space, one third longer than snout,

two sevenths of head. The specimen examined had four branch iostegal rays

on each side, whether this is normal must be decided from others. Fins

small ; dorsal origin about five sevenths of the distance from snout to caudal

;

anal opposed to dorsal
;
posterior margin of caudal subtruncate.

Olive to reddish brown, with scattered small spots of darker on the back,

a darker band with or without spots of dark along the flank, more distinct

posteriorly. Fins with fine dots of dark color.

Originally discovered in Central America ; here described from Parras,

Coahuila, Mexico.

Characodon furcidens.

Characodon furcidens J. & G., 1883, P. U. S. Mus., V, 351, 371 ; Jor., 1886, P. U. S. Mus., VIII, 368,

— 1887, Hep. U. S. F. Comm., 836 ; Eig., 1893, P. U. S. Mus., XVI, 56.

D. 15-17; A. 13 ; LI. ca. 50; Ltr. 15.

Comparatively elongate, not greatly compressed. Head rather low,

broad, depressed. Caudal peduncle somewhat long and slender, about

length of head. Anterior teeth larger, bicuspid. Eye three tenths of

head. Interorbital space nearly half of head. Origin of dorsal midway

from base of pectoral to caudal ; fin low, not as high as long ; base three

fifths of the length of the head. Anal originating below seventh dorsal ray.

Pectorals three fifths, and ventrals one half as long as the head. Caudal

subtruncate, upper lobe a little the longer.

Males mottled with darker on the flanks, or plain. Vertical fins each

with several bars of brownish, and a dusky subterminal bar. A narrow

streak of dark along the middle of each scale on the back. Females with



THE CYPRINODONTS. 37

several short bars of dark on the posterior half of the body ; fins as on the

male. Some spots of dark on the caudal pedicel.

Longest specimen three and one fourth inches.

Cape San Lucas, Lower California. (Jordan.)

Characodon Luitpoldii.

Characodon Luitpoldii Steind., 1894, Anz. Wien Akad., 147.

D. 13-14 ; A. 15-16 ; V. 6 ; P. 16 ; LI. 39+4 ; Ltr. 16, above the vent.

Body elongate, compressed ; caudal section deep. Head little more than

four and one half times in the body length, or five and three fifths times in

the total ; forehead broad, flattened ; upper profile slightly concave. Snout

about three and one third, eye four and two fifths, and forehead two times in

the length of the head. Mouth cleft directed upwai^d ; lower jaw longer;

outer teeth biscuspid ; inner small, pointed, in viliform bands.

" Die Ruckenlinie steigt minder rasch und unter schwacherer Bogen-

krlimmung zur Dorsale an als die Bauchlinie vom vorderen Kopfende an bis

in die Niihe der Ventrale sich senkt. Letztere Flosse in der Mitte der

Rumpfliinge eingelenkt. Der innere Ventralstrahl durch eine Hautfalte an

den Bauchrand geheftet und zugleich auch in seiner vorderen Langenhiilfte

mit dem der entgegengesetzten Seite ahnlich wie bei den Gohiinen verbunden.

" Der Beginn der Anale fallt If bis nahezu 2 mal naher zur Caudale als

zum vorderen Kopfende, der der Anale liegt ein wenig hinter dem Beginn

der Dorsale. Caudale am hinteren Rand fast abgestutzt mit abgerundeten

Ecken. Die unter der Mitte der Rumpfhohe eingelenkte Pektorale um circa

f einer Augenlange kurzer als der Kopf.

" Rumpfseiten dunkel silbergrau, jede Schuppe derselben im mittleren

Theile mit einem helleren Fleck. Schuppen an der Oberseite des Kopfes

durch besondere Grosse ausgezeichnet.

" Patzcuaro-See in Mexico." (Steindachner.)

Largest specimen 13.6 cm. On comparison it may be this species will

have to be united with C.furcidcns.

? Characodon atripinnis.

Goodea atripinnis Jor., 18S0, P. U. S. Mus., II (1879), 300; J. & G., 1882, Bull. 16 TJ. S. Mus., 348.

Characodon atripinnis Beau, 1888, P. U. S. Mus., X, 370 ; Eig., 1893, P. U. S. Mus., XVl, 56.

D. 12; A. 13; LI. 37-40; Ltr. 13.

Body compressed, back nearly straight, caudal pedicel deep. Head



38 THE CYPRINODONTS.

depressed, broad, short, one fourth of the length. Mouth small; lower

jaw prominent. Teeth small, tricuspid. According to Bean the small inner

teeth were overlooked in the original description. Eye two sevenths of the

head, little more than half of the interorbital space. Fins small ; dorsal

slightly in advance of anal ; caudal short
;

pectorals not reaching the

ventrals.

Bluish above ; a silvery streak along each row of scales. Vertical fins

chiefly black, especially on the distal half Intestinal tract considerably con-

voluted, and filled with mud. From a salt lake in a volcanic basin.

Guanajuato, Mexico. (Jordan.)

The position of this species is still to be questioned. Bean says, " a

recent examination of the types of Goodea atripinnis Jordan, proves the exis-

tence of villiform teeth behind the incisors, and throws Goodea into the

synonymy of Characodon." Jordan says Goodea " differs from most of the

other Cyprinodoiitidm in its tricuspid teeth. From Cyprinodon, Jordanella,

Fitzroi/ia, Characodon, and Jeni/nsia, the genera thus far known with tricuspid

incisors, it is distinguished by the elongate intestines, and by the freeness

of the dentary bones. The aspect is wholly unlike Cyprinodon, resembling

rather Fundulus."

Characodon has two cusps on the teeth and has mandibles rather firmly

joined. These are characters of more weight than the presence of viliform

teeth. From the description, we should hesitate in placing the species

atripinnis in Characodon ; but, in deference to the more recent researches,

it is provisionally allowed to remain there until we are able to examine

specimens.

GIRARDINICHTHYS.

Girardinichthys Blkr., 1860, Cypr., 481, — 1863, Atl. Ichth., Ill, 139.

Limmrgus Gthr., 1866, Cat., VI, 309.

Compressed in body and head ; caudal pedicel of moderate depth. Head

short, narrow forward. Snout short, blunt, chin very steep. Mouth small,

directed upward ; lower jaws longer, firmly united ; upper short, very pro-

tractile. Compressed teeth in the outer series. Gill openings wide ; mem-

branes short, partly united, free from the isthmus. Scales medium. Intestine

short. Bases of dorsal and anal short, opposed, behind the middle of the

body
;
rays numerous. Anal fin not modified in the male.

Mexico.
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GirardinicMhys innominatus.

Plate I. Fig. 11, teeth,

Lucania sp. Grd., 1S59, P. Phil. Ac, 119.

Girardinichthys innominatus Blkr., 18C0, Cjpr., 484, — 1863, Atl., Ill, 139 ; Jor. & C, 1877, B. Buf.

Soc, III, 142 ; Jor., 1878, B. U. S. G. Surv., IV, 411, 432 ; Eig., 1893, P. U. S. Mus., XVI, 56.

Limnurgus variegattis Gthr., 1866, Cat., VI, 309.

B. 5; D. 19; A. 24 (25); V. 6; P. 15; LI. 40; Ltr. 15.

D. 20-21 ; A. 22-23 ; V. 6 ; LI. 44 (Gunther.)

Body and head compressed, back flattened anteriorly, arched from the

occiput through the dorsal fin. Head one fourth of the length to the caudal

fin, convex transversely, concave from orbit to nape, narrowing forward.

Snout shorter than the eye, thick, blunt, very steep on the chin. Eye

large, two sevenths of the head, two thirds of the interorbital space. The

median teeth in the outer series resemble those of Characodon, the lateral are

subconical. A few small hooked teeth behind the outer series. Dorsal origin

midway from occiput to caudal, and little further back.

Olivaceous, dark to light, with more or less confluent transverse bands of

brown on the flanks. Fins olivaceous, somewhat freckled or spotted with

brown.

City of Mexico.

NEOLEBIAS.

Neolebias Steind., 1893, Notes Leyd. Mus., XVI, 78.

" Mundspalte klein, seitlich und horizontal entwickelt. Unterkieferhalften

fest vereinigt. Zwei Zahnreihen im Zwischen- und Unterkiefer ; Zahne der

Aussenreihe gegen das freie Ende zu in 2 stark divergirende Aeste gespalten,

Zahne der Innenreihe noch zarter, stark zugespitzt. Schnauze kurz (vorne

stark oval gerundet), Anale hinter dem Ende der Dorsale in vertikaler Rich-

tung beginnend. Ventrale unter dem Beginn der Caudale eingelenkt."

Neolebias unifasciatus.

Neolebias unifasciatus Steind., 1893, Notes Leyd. Mus., XVI, 78.

D. 10 ; A. 8 ; LI. 34.

" Korperform gestrekt oval, stark comprimirt. Die obere Kopflinie erhebt

sich miissig mit der Riickenlinie bis zum Beginn der Dorsale, hinter welcher

sich die RiickenHnie fast ebenso gleichmjissig bis zur Caudale senkt.

" Die Oberseite des Kopfes ist in der Stirngegend und am Hinterhaupte
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EMPETEICHTHYS,

Empetrichtht/s Gilb., 1893, N. A. Fauna, No. 7, pt. 2, p. 233.

Hecad and body compressed, mouth oblique, chin steep. Teeth conical,

in bands. Pharyngeal bones massive ; teeth resembling molars, much as in

Fundiihs majalis. Branchiostegal rays five. Dorsal and anal opposed, behind

the middle of the body. Intestine of moderate length.

Allied to Fundulus through the more compressed species.

Empetrichthys Merriami.

Empetrichthys merriami Gilb., 1893, 1. c, p. 234, pi. 5.

B. 5 ; D. 11-13
; A. 13-15

; LI. 33-34
; Ltr. ca. 16.

Deeper and more compressed than Umbra limi, to which there is some

resemblance. Head compressed, crown slightly convex. Mouth very oblique
;

maxillary reaching little behind front edge of the eye. Eye small, once the

snout, half the interorbital space, one fifth of the head. Fins medium, angles

blunt or rounded. Dorsal near midway from head to end of caudal, opposite

the anal. Caudal broad, subtruncate. Pectorals rounded, extending half

way to vent. Intestine one and one half times as long as the body.

Back brownish
; lighter on flanks and below ; irregularly blotched or

clouded on the flanks with brown and white ; fins brownish, more or less

clouded with brown. Scales on the ventral surfaces in cases with lighter

borders.

Ash meadows and the Pahrump Valley, Nevada, near the California line.

(Gilbert.)

ZYGONECTES.

Zygonectes Agassiz, 1853, Am. Jour. Soi., XVI, 135,-1854, Am. Jouv., XVII, 353, — Fish. Tenn.,

15 ; Grd., 1859, P. Phil. Ac, 113 ; Jor. & G., 1882, B. 16 U. S. Mus., 338.

Micristius Gill, 1865, Cau. Nat., ext. p. 24 ; Jor. & C, 1877, B. Buf. Soc, III, 142.

Haplochiliis (part) Gthr., 1866, Gat., VI, 310.

Intermediate in general features between Fundulus and Haplochiliis.

Body compressed posteriorly, depressed forward. Crown flat. Snout short,

broad. Mouth slightly oblique ; upper jaws shorter, protractile, not ex-

panded and produced as in Haplochilus
; lower longer, firmly joined. Teeth

conical, in bands. No vomerine teeth. Dorsal and anal behind the middle

of the body, opposed, the former smaller and originating above or a little
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der Afterflosse, ein wenig grosser als diese. Zwischenkiefer und Unterkiefer

mit einer Binde feiner spitzer gekrliminter Ziiline, deren iiussere Reihe die

liinteren Uberragt. Gaumen zahnlos. Schlundknocben mit kurzen dicken

conischen Ziilmen besetzt. Keine Nebenkiemen. Fiinf Kiemenstrahlen.

Seitenlinie schwach, gerade. Schuppen glatt, an hinteren Rand ganz.

Grundfarbe dunkelgrlin, metallisch gliinzend, nach den Unterbauch in's

Goklige Ubergehend. Auf dam hintern Dritttheil der Schuppen ein schwarz-

brauner Fleck, wodurch am ganzen Korper alternirende Reihen von solclien

Querflecken entstehen. Die hinteren Flossen goldgelb mit eben solchen

Flecken. Ein einfacher Magen und grader kurzer Darm ohne Anhangsel.

Einfache Schwimmblase. Die Eierstticke fiihren nach aussen, Mozambique.

(Peters.)

NOTES.

The foregoing descriptions were drawn mainly from specimens in the collections at

hand. When dependence was placed on literature the words of the original character-

ization have been put forward, rather than translations.

The scales of the lateral line were counted from the upper angle of the gill opening to

the end of the series on the tail. The transverse series were usually taken from the origin

of the dorsal fin to the anal. On many of the species the number of scales in the lateral

line closely corresponds with the number of vertebrae.

All of the rays in the fins were enumerated. No special stress was placed on the

shapes of the fins, as they change so much with age or in breeding males and females.

The gill rakers being normal in the younger stages and degrading and to some extent

disappearing later, as in certain Salmonidse, Pleuronectidse, etc., little dependence was

placed on them.

The majority of the teeth were hardly visible without the aid of lenses ; consequently

the figures represent them greatly enlarged. Size varying with the individual, the shapes

were of most value in comparisons
;
yet in each figure (group), the details all having the

same enlargement, comparative sizes of outer, inner, and pharyngeal teeth were preserved.

BelonesocincB, being the earlier name, takes the place of GamhusiinoB on pages 19

and 60.

Orestiasince is to be inserted above Orestias on page 145.

NothobranchiincB is to precede Haplochilichthys on page 156.

Opportunity is here taken to express a hearty appreciation of the kindness of Prof.

Dr. Karl Mobius, Dir. Zool. Mus. Berlin, and of his assistant Dr. Hilgendorf, in regard to

examination of particular types, of that of Dr. B. W. Evermann, of the U. S. Fish. Comm.,

for certain publications, and of that of Prof. H. Garmau, of the Ky. State College, for

specimens.



LITERATURE.

Agassiz, L., 1834, Description de quelques especes de cyprins du Lac de Neuchatel, qui

sont encore inconnues aux naturalistes : Mem. See. Sci. Nat. Neuchatel, I, 35.

1839, Eecherches sur les Poissons Fossiles, V, pt. 2, p. 47.

1844, Poiss. Fossiles, I, pp. xlviii, 170.

1853, Recent Eesearches of: Am. Jour. Sci. and Arts, XVI, 134.

1854, Notice of a Collection of Fishes from the Southern Bend of the Tennessee

Eiver, Alabama : Am. Jour. Sci., XVTI, pp. 297, 353, and separate.

1855, Remarks on Viviparous Cyprinodonts : Am. Jour. Sci., XIX, 136.

1868, A Journey in Brazil.

Agassiz, A., 1882, On the Young Stages of some osseous Fishes, pt. 3 :
Proc. Am. Acad.,

XVII, 271.

Albertus Magnus, 1479, Opus de Animalibus.

Aldrovandi, 1613, De Piscibus Libri V, et de Cetis Lib. unus.

Artedi, 1738, Genera Piscium. Synonymia Piscium.

1761, Anableps : Seba's Thesaurus, III, 108« - 109.

Ayres, 1843, Enumeration of the Fishes of Brookhaven, Long Island : Bost. Jour. Nat.

Hist., IV, 265.

Baird, 1855, Report on the Fishes of the New Jersey Coast : Ninth Ann. Rep. Smithson.

Inst., for 1854.

1873, List of Fishes collected at Wood's Hole: U. S. Fish. Comm. Rep., I, 823.

Baird & Girard, 1854, Descriptions of New Species of Fishes collected by the U. S. and

Mex. Bound. Survey: Pr. Phil. Ac, VI, for 1853, 387.

Bean, 1881, Check-list of duplicate North American Fishes, etc. : Pr. U. S. Mus., Ill, 75.

1882, Account of a Shipment with a note on some Collections : B. U. S. F. Comm.,

I, 205.

1884, Notes on Fishes observed at the Head of Chesapeake Bay, etc. :
P. U. S. Mus.,

VI, 365.

1888, Description of five new Fishes, from Guanajuato, Mex. : P. U. S. Mus., X, 370.

1889, Report on the Fishes observed in Great Egg Harbor Bay, New Jersey, etc.

:

B. U. S. F. Comm., VII, 129.

1892, Notes on Fishes collected in Mexico, with descriptions of New Species
:
Pr.

U. S. Mus., XV, 283. Fishes from Chesapeake Bay: P. U. S. Mus., XIV, 85.

Bean, B., 1892, Fishes collected in Chesapeake Bay, etc. : P. U. S. Mus., XIV, 83.

Beavan, 1877, Handbook of the Freshwater Fishes of India.

Bechstein, 1794, Kurzgefasste gemeinniltz. Naturgesch. des In- u. Auslandes, I, pt. 2.

Bellotti, 1858, Rettificazioni alle specie finora note di Ciprinodonti Europei
:
Mem. R.

Accad. Sci. Torino, XVII, p. clix.

Bleeker, 1850, Bijdrage tot de kennis der ichthyologische fauna van ]\Iiddeu- en Oost-

Java, etc.: Verh. Bat. Gen., XXII.

21



162 THE CYPRINODONTS.

Bleekek, 1852, Bijdrage tot de kenuis der Snoekaclitige visschen van den Soenda-moluk-

sclien archipel : Verh. Bat. Gen., XXIV.

1853, Nalezingen op de iclitliyologische fauna van Bengalen en Hindostau: V. B.

G., XXV.

1854, Nieuwe nalezingeu op de ichthyologie van Japan : V. B. G., XXVI. Ichthyo-

logische waarnemingen gedaan op verscliillende reizen in de residentie Bantam

:

Nat. Tydschr. Ned. Ind., VII, 309.

1855, Verslag van eenige vischverzamelingen van Oost-Java: N. S. N. I., IX, 391.

1857, Zesde bijdrage tot de kennis der vischfauna van Sumatra : A. S. S. I. N.,

III.

1859, Enumeratio specierum piscium hucusque in Arch. ind. observatarum, etc. : A.

S. S. I. K, VI.
''

1860, Familia Cyprinodontoidei, in Icbth. Arch. ind. prodr., II, Cypr., 479 : A. S. S.,

I. N., VII. Achtste bijdrage tot de kennis der vischfauna van Sumatra : A.

S. S. I. N., VIII. Dertieude bijdrage tot de kennis der vischfauna van Borneo :

1. c. Zesde bijdrage tot de kennis der vischfauna van Japan : 1. c.

1862, Memoire sur les poissons de la cote de Guinee : Verh. H. M. "W.

1863, Famille des Cyprinodontoides : Atl. Ichthyol., Ill, 139.

1879, Enumeration des Especes de Poissons actuellement connues du Japon et Des-

cription de trois especes in^dites : Verh. K. A. W., XX.

Bleeker & Pollen, 1875, Eecherches sur la Faune de Madagascar et de ses Dependances,

4""^ partie, Poissons et Peches.

Bloch, 1785-95, Naturgeschichte der auslandischen Fische.

Bloch & Schneider, 1801, Systema Ichthyologiae iconibus ex illustratum.

Blumenbach, 1780, Handbuch der Naturgeschichte.

Blyth, 1858, Fishes from Pegu, Calcutta and elsewliere: J. As. Soc, Bengal, 281.

1860, On some Fishes from Port Blair : 1. c, 111.

BoLLMAN, 1887, Notes on a Collection of Fishes from the Escambia Eiver, etc. : P. U. S.

Mus., IX, 462.

1890, A Report on the Fishes of Kalamazoo, Calhoun, and Antrim Counties, Michi-

gan : B. U. S. F. Comm., VIII, 219.

Bonaparte, 1831, Sagio di una Distribuzione metodica degli Animali vertebrati.

1838, Synopsis Vertebratorum Systematis : Nuovi Annali delle Scienzi Naturali,

Bologna, II, 105. Sistema ichthyologicum. Conspectus familiarum et sub-

familiarum ; with Selach. Tab. anal.

1840, Prodromus Systematis Ichthyologiae : Nouv. Ann. Sci. Nat., Bologna, IV, 181.

Systema Vertebratorum.

1841, A new Systematic Arrangement of vertebrated Animals : Tr. Linn. Soc,

XVIII, p. 247.

1842, Iconographia della Fauna Italica, III, Pesci.

1845, Specchio generale dei sistemi Erpetologico, Anfibiologico ed Ittiologico.

1846, Catalogo Metodico dei Pesci Europei.

1850, Conspectus Systematis Ichthyologife, ed. reformata.

Bonnateree, 1788, Tableau Encyclopedique, Ichthyologie.

BoROwsKi, 1784, Natiirliche Abbildungen der merkwllrdigsten Fische nach ihren Ge-

schlechtern.

Boulenger, 1887, An Account of Fishes obtained at Muscat, East Coast of Arabia : P. Z.

S. Lond., 653.

1889, On a new Snake and two new Fishes from Brazil : Ann. Mag. N. H., 265.

1890, Descriptions of two new Cyprinodontoid Fishes: Ann. Mag. N. H., VI (6),

169.



THE CYPRINODONTS. 163

Buchanan-Hamilton, 1822, An Account of the Fishes found in the Ganges and its

Branches.

Canestbini, 1866, Prospetto Critico dei Pesci d'Acqua dolce d' Italia
:
Arch, per la Zool.

I'Anat. e la Fisiol., IV.

1872, Pesci delle Acque dolci ; Fauna d' Italia, pt. III.

Cantor, 1849, Catalogue of :Malayan Fishes : Jour. As. Soc, 983.

Chappe d'Auteroche, 1772, Voyage en Californie etc.; Trans., 1778, p. 89.

Chableton, 1677, Exercitationes de differentiis et nominibus animalium.

Cope, 1865, Partial Catalogue of the Cold-blooded Vertebrata of Michigan: P. Phil.

Ac, 78.

1869, On the Distribution of Freshwater Fishes in the Allegheny Region of South-

western Virginia : J. Phil. Ac, VI, 207.

1871, Partial Synopsis of the Freshwater Fishes of North Carolina : P. Am. Phil.

Soc, XI, 448.

1874, On the Plagopterinse and the Ichthyology of Utah : P. Am. Phil. Soc, 1874-

76, 129.

1874, Description of some Species of Reptiles, etc. : P. Phil. Ac, 66.

1875, Note on the Ichthyology of Lake Titicaca : J. Phil. Ac, 185.

1878, Synopsis of the Fishes of the Peruvian Amazon: P. Am. Phil. Soc, XVII,

673.

1880, On the Zoological Position of Texas : Bull. 20 U. S. Mus.

1894, On Fishes obtained in Rio Grande do Sul : P. Am. Phil. Soc, XXXIII, 84.

Cope & Yarrow, 1875, Report on the Fishes collected by Wheeler's ExiJedition, Vol. V,

635.

Costa, 1854, Pesci della Fauna Napolitana, 1840-54.

Cragin, 1885, Preliminary List of Kansas Fishes : Bull. Washb. Lab., I, 105.

Ckonise, 1868, The Natural Wealth of California, p. 495.

Cuviek & Valenciennes, 1846, Histoire Naturelle des Poissons, XVIII.

Day, 1865, The Fishes of Malabar.

1867, On some new or imperfectly known Fishes of India : P. Z. S. Lond., 699.

1872, Notes on Fish, collected by Dr. Stoliczka in Kachi : J. As. Soc. Beng., 258.

1873, Report on the Freshwater Fish and Fisheries of India and Burmah.

1878, The Fishes of India.

DeKay, 1840, Catalogue of the Animals belonging to the State of New York, etc. : Geol.

Surv. of N. Y., Assembly Doc, No. 50, p. 7.

1842, New York Fauna, Fishes.

DoDEELEiN, 1879, Prospetto metodico delle varie Specie di Pesci riscontrate sin' ora nelle

acque marine e fluviale della Sicilia, etc. : Atti Ac. Sci. Lett, ed Arti di Palermo,

(2) VI, 26.

DoNNDOEFF, 1798, Zoologische Beytrage, III.

DuMERiL, 1856, Ichthyologie Analytique on Classification des Poissons: Mem. Ac. Sci.,

XXVII.

1861, Eeptiles et Poissons de I'Afrique occidentale : Arch. Mus., X, 137.

DuM^EiL, DuvERNOT, Froriep & MECKEL, 1809-10, Vorlesungeu Viber vergleichende Ana-

tomic von G. Cuvier.

DuvERNOT, 1844, TJeber die Entwiekelung von Poecilia surinamensis Val. : Froriep's Notiz.,

xxx'ii.

1844, Observations pour servir a la connaissance du developpement de la Pcecilie de

Surinam (Poecilia surinamensis Val.) : Ann. Sc. Nat., I (3), 313
j
Compt. rendus

Acad. Sc, XVIII, 667,720 ; L'Institut, XII, No. 540, p. 153.

Edwards, 1861, A Voyage up the Amazon.



164 THE CYPRINODONTS.

EiGENMANN, 1888, Fishing on the Colorado Desert: West Amer. Scientist, V, 2.

1889, Description of a new Species of Cyprinodon : P. Cal. Ac. Sci., I (2), 270.

1892, A Catalogue of the Freshwater Fishes of South America: P. U. S. Mus., XIV.

A Catalogue of the Fishes of the Pacific Coast of America North of Cerros

Island : Ann. N. Y. Acad. Sci., VI. The Fishes of San Diego
:
P. U. S. Mus.,

XV, 123.

1893, Catalogue of the Freshwater Fishes of Central America and Southern Mexico

:

P. U. S. Mus., XVI, 53.

1894, Notes on some South American Fishes : Ann. N. Y. Acad., VII, 625. Cymato-

gaster arjgregatus Gibbons, etc. : B. U. S. F. Com. (for 1892), 401. Eeport of

the Indiana State Biological Survey, Zoology.

Etebmann, 1892, A Eeport upon Investigations made in Texas in 1891 : B. U. S. Fish

Comm. for 1891, 61. Notes on Texan Fishes, with Descriptions of new Species :

1. c, 75.

EvEEM. & FoKDicE, 1885, List of Fishes collected in Harvey and Cowley Counties, Kansas

:

P. Phil. Ac, 412.

EvEEM. & Jenkins, 1889, Notes on Indiana Fishes : P. U. S. Mus., XI, 43.

EvEEM. & Kendall, 1894, The Fishes of Texas and the Eio Grande Basin, considered

chiefly with reference to their Geographic Distribution : B. U. S. F. Comm., for

1892, 57.

FiGULUs, 1540, Ichthyologia, seu Dialogus de Piscibus.

FiLippi, 1861, Lebistes nuovo genere di pesce deUa famiglia del Ciprinodonti :
Arch, per la

Zool., I'Anat. e Fisiol., I, 69.

FiTziNGEE, 1832, Ueber die Ausarbeitung einer Fauna des Erzherzogthums Oesterreich,

nebst einer systematischen Aufziihlung der in diesen Lande vorkommenden

Saugethiere, Eeptilien und Fische.

Fleming, 1822, The Philosophy of Zoology on a general View of the Structure, Functions,

and Classification of Animals, II, 386.

FoEBES, 1878, The Food of Illinois Fishes : Bull. 2 111. Lab., 71.

1883, The Food of the smaller Freshwater Fishes : B. 6 111. Lab., 65.

1890, On the Food Eelations of Freshwater Fishes: B. 111. Lab., II, 475.

Gasman, H., 1890, A preliminary Eeport on the Animals of the Mississippi Bottoms near

Quincy, Illinois : Bull. 111. Lab., Ill, 123.

1894, A preliminary List of the Vertebrate Animals of Kentucky : B. Essex Inst.,

xxvi.

Gaeman, S., 1876, Fishes and Eeptiles of Lake Titicaca: Bull. 11 M. C. Z., Ill, 273.

1881, New and little known Eeptiles and Fishes in the Museum Collections :
Bull.

M. C. Z., VIII, 85.

Gbevais, 1853, Eemarques sur les Poissons Fluviatiles de I'Alg^rie, et descriptions de deux

genres nouveaux sous les uoms de Coptodon et Tellia : Ann. Sc. Nat., XIX, 15.

1866, Nouvelles remarques sur les Poissons fluviatiles de I'Algerie : Compt. rend.

Ac. Sci., LXIII.

Gesnee, 1556, De Piscibus et Aquatilibus omnibus libelli III. novi.

1558, Historise Auimalium Liber IV. qui est de Piscium et Aquatilium auimantium

natura. Also ed. 1620, IV.

GiLBEET, 1889, Fourth Series of Notes on the Fishes of Kansas : B. 9 Washb. Lab., 38.

1890, Notes on Fishes from the lowlands of Georgia, etc. : B. U. S. F. Comm., VIII,

225.

1891, Eeport of Explorations made in Alabama, etc. : 1. c, IX, 144.

1893, Eeport on the Fishes of the Death Valley Expedition, etc.: N. Amer. Fauna,

No. 7, 229.

Gill, 1856, Smithsonian Eeport, 264.



THE CYPRINODONTS. 165

Gill, 1861, Description of a new Species of the genus Anableps : P. Phil. Ac, 3. Cata-

logue of the Fishes of the Eastern Coast of N. Amer. from Greenland to

Georgia : P. Phil. Ac.

1863, On the West African genus Hemichromis and descriptions of new species in

the Museums of the Academy and Smithsonian Institution : P. Phil. Ac. (1862),

134.

1865, Synopsis of the Fishes in the Gulf of St. Lawrence and Bay of Fundy :
Canad.

Naturalist, Aug.

1872, Arrangement of the Families of Fishes : Smithson. Miscell. Contr.

1873, Cat. Fish. E. C. N. Amer. : R. U. S. F. Comm., I.

1876, Notes on Fishes from the Isthmus of Panama, etc. : P. Phil. Ac, 335.

1877, Synopsis of the Fishes of Lake Nicaragua: P. PhiL Ac, 175.

1894, Families and subfamilies of Fishes : Mem. Nat. Acad., VI, 127. The Nomen-

clature of the Family Posciliidse or Cyprinodontidse : P. U. S. Mus., XVII,

115.

GiKAKD, 1854, Observations upon a Collection of Fishes made on the Pacific Coast of the

United States, etc : P. Phil. Ac, VII, 142.

1859, Ichthyological Notices : P. Phil. Ac, 56, 113, 157. Report on the Fishes

:

Pacific R. R. Reports, X. Ichthyology of the U. S. and Mex. Bound. Surv., II.

Gmeltst, 1789, Caroli a Linue Systema Naturae, I.

GoLDFUss, 1820, Handbuch der Zoologie, II, 16.

GooDE, 1876, Catalogue of the Fishes of Bermuda : B. 5 U. S. Mus.

1877, A preliminary Catalogue of the Reptiles, Fishes, etc., of the Bermudas : Am.

Jour. Sci., XIV.

1880, A preliminary Catalogue of the Fishes of the St. John's River and the East

Coast of Florida, etc. : P. U. S. Mus., II, 108.

GooDB & Bean, 1879, A List of the Fishes of Essex County, including those of Mass. Bay,

etc. : B. Essex Inst., XI.

1880, Catalogue of a Collection of Fishes obtained in the Gulf of Mexico, etc : P. U.

S. Mus., II, 333. Catalogue of a Collection of Fishes sent from Pensacola,

Florida, etc. : P. U. S. Mus., II, 121.

1883, A List of the Fishes recorded as occurring in the Gulf of Mexico: P. U. S.

Mus., V, 234. Descriptions of twenty-five new Species of Fish from the South-

ern United States, etc. : P. U. S. Mus., V, 412.

1886, On the American Fishes in the Linnsean Collection : P. U. S. Mus., VIII, 193.

GossE, 1851, Natural History of Fishes, 205. A Naturalist's Sojourn in Jamaica, 84.

Gray, 1854, Gronow's Catalogue of Fish, 192.

Gronow, 1754, Museum Ichthyologicum.

1763, Zoophylacium Gronovianum, I.

GiJNTHER, 1859, On the Reptiles and Fishes collected by the Eev. H. B. Tristram in

Northern Africa: P. Z. S. Lond., 469.

1866, Catalogue of the Fishes in the British Museum, VI, 299.

1868, An Account of the Fishes of Central America, etc. : Tr. Z. S. Lond., \T: (5),

377.

1874, Descriptions of new Species of Fishes in the British Museum: Ann. Mag. N.

H., XIV (4), 368.

1880, An Introduction to the Study of Fishes. Report on the Shore Fishes, of the

Challenger Expedition : Zool., I, part 0.

1883, On a new Species of Cynolebias from the Argentine Republic :
Ann. Mag. N.

H., XI (5), 140.

1889, Report on the Pelagic Fishes collected by the Challenger :
Tr. Zool. Soc.

Lond.



166 THE CYPRINODONTS.

GiJNTHEE, 1894, Second Report on the Reptiles, Batracliians and Fishes, from British

Central Africa: P. Z. S. Lond. (1893), 616.

GuiCHENOT, 1855, Historia Fi'sica, Poli'tica y Natural de la Isla de Cuba, por Sagra, Feces.

1859, Note sur deux especes nouvelles de Poissons du genre Cypriuodon : Rev. &

Mag. Zool., 377.

1866, Catalogue des Poissons de Madagascar etc. : Mem. Soc. Imp. Sc. Nat. Cherb.,

XII.

GuLiA, 1861, Tentamen Ichthyologise Melitensis.

Hay, 1881, On a Collection of Fishes from Eastern Mississippi: P. U. S. Mus., Ill, 488.

1883, A Collection of Fishes from the Lower Mississippi Valley : B. U. S. F. Comm.,

II, 57.

1886, Notes on a Collection of Fishes from Florida, etc. : P. U. S. Mus., VIIT, 552.

1888, A Contribution to the knowledge of the Fishes of Kansas : P. U. S. Mus., X,

242.

Heckel, 1844, Ichthyologie : Russegger's Reisen in Europe, Asien und Africa, etc., I.

1849, Ichthyologie : 1. c, II.

1852, Eine neue Gattung von Poecilien mit rochenartigem Anklammerungsorgane

:

Sb. Akad. Wien, CI, 289.

Hensel, 1868, Beitrage zur Kenntniss der Wirbelthiere Siidbrasiliens : Archiv ftlr Natur-

geschichte, XXXIV, p. 323, 1869, XXXV, p. 50.

Henshall, 1888, Contributions to the Ichthyology of Ohio, No. 1 : J. Cin. Soc. Nat.

Hist., 76.

1891, Rejjort of a Collection of Fishes made in Southern Florida: B. U. S. F.

Comm., IX, 371.

Hermann, 1783, Tabula Affinitatum Animalium, etc.

1804, Observationes Zoologicae, etc., ed. Hammer.

Hilgendoef, 1888, Fische aus dem Victoria-Nyanza (Ukerewe See) : Ges. Nat. Fr., 75.

1891, Aufzahlung der von Emin Pascha und Dr. Stuhlmann gesammelten Fische

und Krebse : Ges. Nat. Fr., 18.

Holmes, 1863, Report on the Fishes of Maine ; 2d Ann. Rep. Nat. Hist, and Geol. of

Maine, 1862.

Home, 1828, Lectures on Comparative Anatomy, VI, pi. 38, 52, 53.

HouTTUTN, 1765, Natuurlyke Historic of Uitvoerige Beschryving der Dieren, Planten en

Miueralen, etc., VIII.

Humboldt et Valenciennes, 1828, Recherches sur les Poissons fluviatiles de I'Amerique

^quinoxiale : Recixeil d'Observations de Zoologie et d'Anatomie comparee, etc.,

II, 1832 (sep. 1828), 145.

Iheeing, 1883, Zur Kenntniss der Gattung Girardinus : Zeitschr. Wiss. Zool., XXXVIII,

468.

Janos, 1882, Prodromus Piscium Asise Orientalis : Term. Fiiz, V, Hung. Nat. Mus.

Jenyns, 1842, The Zoology of H. M. S. " Beagle," etc., pt. V, Fish.

Jeedon, 1849, Fishes of Southern India : Madras Journal of Lit. & Sci., XV.

Jordan, 1874, Fishes of Indiana : State Geol. Report.

1876, Manual of Vertebrates, ed. 2, 1878, ed. 5, 1888.

1877, On the Fishes of Northern Indiana : P. Phil. Ac. Review of Rafinesque on

American Fishes : Bull. 9, U. S. Mus.

1878, Notes on a Coll. of Fishes from the Rio Grande : B. U. S. G. Sur., IV. Cat.

Freshwater Fish N. Amer. : 1. c. Cat. Fishes of 111. : Bull. 2 111. Lab.

1880, Notes on Coll. of Fishes from Guanajuato and in Chapala Lake, Mex. : P. U.

S. Mus., II.

1881, Notes ou Fishes from E. Florida : P. U. S. Mus., III.



THE CYPRINODONTS. 167

Jordan, 1885, List ¥ish from Key West, Fla., etc. :
P. U. S. Mus., VII. List Fish from

Vicinity of New Orleans : 1. c. List Fish from Lake Jessup and Indian Eiv.,

Fla. : 1. c.

1886, List Fish from Pacific Coast Trop. Amer., etc.
:
P. U. S. Mus., VIII.

1887,' Notes on Fishes of Beaufort, N. C, etc. : P. U. S. Mus., IX. List Fishes of

Havana, etc. : 1. c. Notes on Specimens described by Cuv. and Val.
:

1. c.

Prelim. List Fishes of West Indies : 1. c. Cat. Fish N. Amer., etc.
:
Ann. Kep.

U. S. F. Comm., for 1885.

1889, List Fishes from Mazatlan, etc. : P. U. Mus., XI. Descr. of fourteen species

of Freshwater Fishes, etc. : 1. c.

1891, Rep. of Expl. in Col. and Utah, etc. : B. U. S. F. Comm., IX.

Joe. & Brattox, 1878, Distr. of Fishes in S. C, Ga., and Tenn., etc.: Bull. 12 U. S. Mus.

JoR. & CoPELAND, 1877, Chcck List of Freshwater Fishes of N. Amer.
:
B. Buf. Soc, III.

JoK. & EiGENMANN, 1888, Notcs On Fishes from Charleston, S. C. :
P. U. S. Mus., X.

Job. & Gilbert, 1879, Notes on Fishes of Beaufort Harbor, N. C.
:
P. U. S. Mus., I.

1881, Notes on Fishes from San Diego, Cal. : P. U. S. Mus., III. List of Fishes of

Pacific Coast, U. S., etc. :
1. c.

1882, Notes on Fishes of Pacific Coast, U. S. : P. U. S. Mus., IV. Synops. Fish N.

Amer. : Bull. 16 U. S. Mus.

1883, Description of a new Cyprinodont {Zygonectes inurus) : P. U. S. Mus., V.

Notes on Fishes about Pensacola, Fla. : 1. c. Cat. Fishes from Cape San Lucas,

etc. : 1. c. List of Fishes from Colima, Mex. : 1. c. List of Fishes from Pan-

ama : 1. c. Notes on Fishes from Charleston, S. C. :
1. c.

1887, List Fishes from Ark., Ind. Terr., and Tex.: P. U. S. Mus., IX.

Job. & JouT, 1882, Checklist duplicate Fish from Pacific Coast N. Amer.
:

P. U. S.

Mus., r\'.

Job. & Meek, 1885, List Fishes in St. John's Eiv., Fla. :
P. U. S. Mus., VII. Descr. of

Zyrjonectes zonifer : 1. c.

Job. & Swain, 1885, Notes on Fishes from Cedar Keys, Fla.
:
P. U. S. Mus., VII.

KiRSH, 1892, Notes on the Streams and Fishes of Clinton Co., Ky., etc.
:
B. U. S. F. Comm.,

X, 289.

1894, Notes on Fishes from Tributaries of the Cumberland in Ky. and Tenn.: B. U.

S. F. Comm., XI, 259.

Klein, 1744, Historise piscium naturalis, etc., Missus quartus.

Klunzinger,1871, Synopsis der Fische des Rothen Meeres :
Verh. Zool. Bot. Ges.Wien,XXL

Kneb, 1860, Ueber Belonesox belizanus, Nov. Gen. et Spec, aus der Familie der Cyprino-

donten: Sb. Ak. Wien, XL, 419.

1867, Novara Fische.

Kneb & Steindachneb, 1865, Neue Gattungen und Arten von Fische aus Central-Amenka

:

Abh. Ak. Wiss. Wieu, I (1864).

Knight, 1866, Descriptive Catalogue of the Fishes of Nova Scotia.

La C^piDE, 1803, Histoire des Poissons, V.

Lenz, 1782, Anfangsgrlinde der Thiergeschichte.

Lepobi, 1881, Osservazioni suU' novo della Lebias calaritana: Atti della R. Acad, dei

Lincei, Anno, 278. La Lehias calaritana: Ann. Soc. Nat. Modena, (2) Ann. 15,

p. 32.

Lesueub, 1817, Descriptions of four new Species, and two varieties of the Genus Hy-

drargyra : Jour. Phil. Ac, I, 126.

1821, Descr. of a new Genus, and of several new Species of Freshwater Fish indi-

genous to the United States : J. Phil. Ac, II.

LiNNE, 1738, Petri Artedi Sueci, medici Ichthyologia sive Opera omnia de Piscibus.



168 THE CYPRINODONTS.

LiNNE, 1740, Systema Naturae, ed. 2,— 1744, ed. 4, — 1747, ed. 5, — 1748, ed. 6 & 7,— 1756,

ed. 9,-1758, ed. 10, 1,-1760, ed. 11, 1,-1766, ed. 12, I, —1767, ed. 13, I.

LmsLEY, 1844, Catalogue of the Fishes of Connecticut, etc. : Am. Jour. Sci., XLVII, 55.

Linton, 1891, On certain wart-like excrescences occurring onCyprinodon variegatus : B. U.

S. F. Comm., IX, 99.

Martens, 1858, Ueber einige Brackwasserbewohner aus dem Umgebungen Venedigs :

Weigm. Arch., XXIV, 152.

1876, Die Preussiche Expedition nach Ost-Asien, Zool., I.

McClelland, 1839, Indian Cyprinidse: Jour. As. Ees., XIX.

McCoRMicK, 1892, Descriptive List of the Fishes of Lorain County, Ohio : Lab. Bull. 2,

Oberlin Coll.

Meckel, 1818, Deutsch. Arch. f. Physiologie, IV.

1821-33, System der Vergleichenden Anatomic.

Meek, 1889, Notes on the Fishes of the Cayuga Lake Basin : Ann. N. Y. Ac, IV, 297.

1891, Report of Expl. made in Missouri and Arkansas, etc.: B. U. S. F. Comm.,

IX, 113.

Milne Edwards, 1862, Le9ons sur la Phys. et I'Anat. comp., VII.

Mitchill, 1816, The Fishes of New York, described and arranged : Tr. Lit. and Phil. Soc.

N. Y., I, 355.

MiJLLER, J., 1843, Beitrage zur Kenntniss der natiirlichen Familien der Fische : T^iegm.

Arch., I, 292.

1844, Bemerkungen iiber die Cyprinodonten : Mb. Brl. Ak., p. 35.

MiJLLER, J. W. v., 1865, Systematisches Verzeichniss der Wirbelthiere Mexico's : Eeisen

in den Vereinigten Staaten, Canada iind Mexico, III, 625.

MiJLLER, P. L. S., 1774, Des Ritter's Carl von Linn^ koniglich schwedischen Leibarztes,

etc., etc. Vollstandiges Natursystem, etc., IV.

MiJLLER & Troschel, 1848, Fische in Schomburgk's Eeisen in Brit. Guiana, 618.

Naedo, 1827, Prodromus observationum et disquisitionum Adriaticse IchthyologiaB :
Isis,

XX, 474, also Brugn. Giorn., X, 22, and separate.

Nelson, 1876, A partial catalogue of the Fishes of Illinois : Bull. 111. Lab., I, 33.

Neuer Schauplatz der Natue, 1775, I.

Owen, 1846, Lectures on the Comparative Anat. and Physiol, of the Vertebrated Animals,

I, Fishes.

1866, Anatomy of Vertebrates, I.

Perugia, 1891, Appunti sopra alcuni Pesci Sud-Americani conservati nel Museo Civico di

Storia Naturale di Genova : Ann. Mus. Civ. Gen., X (2), 605.

Peters, 1844, Ueber einige neue Fische und Amphibien aus Angola und Mozambique : Ber.

. K. P. Akad. Wiss. Berl., 32.

1855, Uebersicht der in Mossambique beobachteten Fische : Arch. f. Naturg., 234.

1860, Eine neue vom Herrn Jagor im Atlantischen Meere gefangene Art der Gat-

tung Leptocephalus, und iiber einige andere neue Fische des Zoologischen

Museums: Mb. Brl. Ak., 1859, p. 111.

1864, Ueber neue Saugethiere, Amphibien und Fische : Mb. Brl. Ak. Wiss., 381.

1868, Ueber eine neue Untergattuug der Flederthiere, so wie liber neue Gattungen

und Arten von Fischen : Mb. Brl. Ak. Wiss., 145. Naturwissenschaftliche

Eeise nach Mossambique, Zool., IV, Flussfische.

1876, Uebersicht der von Hrn. Prof. Dr. K. Mobius in Mauritius und bei den Sey-

chellen gesammelten Fische : Mb. Brl. Ak., 435.

Pfepter, 1893, Ostafrikanische Fische : Jahrb. Hamb. Wiss. Anstalten, X.

Playfair, 1867, The Fishes of Seychelles : P. Z. S. Lond., 846.

Playfair & GiJNTHER, 1866, The Fishes of Zanzibar.



THE CYPRINODONTS. 169

Platfaie & Letourneux, 1871, Memoirs on the Hydrographical System and the Fresh-

water Fish of Algeria : Ann. Mag. Nat. Hist., VIII (4), 373.

PoEY, 1855, Los Guajacones, Pecesillos de aqua dulce : Mem. Hist. Nat. Cuba, I, 374. Ob-

servations on different Points of the Natural History of Cuba, with reference to

the Ichthyology of the United States : Ann. N. Y. Lye, VI, 133. Memorias

sobre la Historia Natural de la Isla de Cuba, acompanadas de Sumarios latinos y

extractos en Frances, Vol. I.

1861, Conspectus piscium cubensium : Mem. Hist. Nat., II, 357. Poissous de Cuba,

especes nouvelles (1) : Mem., II, 115.

1868, Eepertorio Fisico-Natural de la Isla de Cuba. Eevista de los Paces descritos

porPoey: I.e., II., 153. Cubensium genera piscium : 1. c, 205. Synopsis piscium

cubensium : 1. c, 279.

1875-77, Enumeratio piscium cubensium : Ann. Soc. Esp. Hist. Nat., IV (1875), V

(1876), VI (1877).

1880, Eevisio piscium cubensium : Ann. Soc. Esp., IX, 243.

Putnam, 1863, List of the Fishes sent by the Museum to different Institutions, etc. : Bull.

Mus. Comp. Zool.

Rafinesque, 1815, Analyse de la Nature ou Tableau de I'Univers et des Corps organises.

1820, Ichthyologia Ohiensis.

EiCHABDSON, 1836, Fauna Boreali-Americana ; or the Zoology of the Northern Parts of

British America.

1837, Eeport on North American Zoology: Eep. Brit. Assoc. Adv. Sci., 6th, for

1836, 121.

1856, On some Fish from Asia Minor and Palestine : P. Z. S. Lond., 371.

1860, The Museum of Natural History, Fishes, 153.

EocHEBRUNK, 1883, Fauuc de Senegambie, Poissons.

EiJpPELL, 1826, Atlas zu der Reise in Nordlichen Afrika, Fische.

Ryder, 1881, Structure and Ovarian Incubation of the Top Minnows (Zygonectes) : Forest

and Stream, Aug. 18.

1882, Structure and Ovarian Incubation of Gambusia patruelis : Amer. Nat., Feb.

1886, The Development of Anableps [Reprint from Wyman] : P. U. S. Mus., VIII,

128. The Development and Intrafollicular Gestation of Gambusia patruelis :

1. c, 143. The Viviparity of Fundulus: 1. c, 155.

1887, Development of Fundulus heteroclitus : Jour. R. Micr. Soc, Lond., (2) VI, 941.

RzAczYNSKi, 1721, Historia naturalis curiosa regni Polonise, etc.

1742, Auctuarium historiEe regni Poloniae, etc.

Satjvage, 1880, Faune Ichthyologique de 1' Ogoowe : Nouv. Arch. Mus., Ill (2), 5.

1882, Note sur les Cyprinodous du groupe du C. calaritanus : G. Revoil Faune et

Flore des Pays ^omalis (Afrique Orientale). Notice sur les Poissons du Ter-

ritoire d' Assinie (Cote d'or) : B. Soc. Zool. de France, 313.

1891, Histoire Naturelle des Poissons : Grandid. Hist. Phys. Nat., etc., de Mada-

gascar, 485.

ScHLEGEL, 1850, Fauna Japonica, IV, Pisces.

ScHOEPFF, 1788, Beschreibung einiger Nord-Amerikanische Fische, etc. : Schriften Ges.

Naturf. Freunde zu Berlin, VIII, 138.

ScHONEVELDE, 1624, Ichthyologia et Nomenclaturse animalium marinorum, etc.

ScHWENCKFELDT, 1603, Therio-Tropheum Silesiae, in quo Animalium, hoc est Quad-

rupedium, Eeptilium, Avium, Piscium, et Insectorura, vis & usus sex libris

perstringuntur.

ScopoLi, 1777, Introductio ad historiam naturalem, etc., 450.

Seba, 1761, Locupletissimi rerum naturalium thesauri, etc.. III.

22



170 THE CYPRINODONTS.

Seelet, 1886, The Fresh-water Fishes of Europe, A History of their Genera, Species, Struc-

ture, Habits, and Distribution.

Shaw & Noddek, 1801, Vivarium natures sive rerum naturalium, varise et vividae icones.

etc.. Vol. XIII.

Shaw, 1804, General Zoology, V.

Smith, J. P. G., 1850, Notes on Callichthys and Anableps : P. Z. S. Lond., 53.

Smith, H., 1892, Notes on Fish from the lower Potomac : B. U. S. F. Comm., X, 63.

1894, Report on Fish from the Albemarle Region of N. C. : B. U. S. F. Comm., XI, 185.

Smith, R., 1880, A List of the Fishes of San Diego, California.

1884, Notes on the Fishes of Todos Santos Bay, Lower Cal. : P. U. S. Mus., VI, 232,

1885, The Fishes of San Diego, Cal. : W. Amer. Scientist, 54.

Steindachitee, 1863, Beitrage zur Kenntniss der Cyprinodonten Mejicos : Sb. Ak. Wien,

XLVIII, 176.

1865, Zur Fischfauna des Albufera-Sees bei Valencia in Spanien ; Sb. Ak. "Wien, LII

;

in Ichthyologischer Bericht uber eine nach Spanien nnd Portugal unternom-

mene Reise, p. 483.

1870, Zur Fischfauna des Senegal, pt. 3 : Sb. Ak. Wien, LXI.

1876, Ueber einige seltene oder neue Fischarten von der West Kliste der nordlichen

Theile Nordamerikas : Sb. Ak. Wien, LXXIV. Ueber einige Meeresfische von

den Kttsten Brasiliens : 1, c. Ueber einige neue Fischarten, insbesondere Cha-

racinen und Siluroiden aus dem Amazonenstrome : 1. c. Zur Fischfauna von

Panama, Acapulco und Mazatlan : 1. c.

1878, Ichthyologische Beitrage, VI : Sb. Ak. Wien, LXXVII.

1880, Zur Fisch-Fauna des Cauca und der Fliisse bei Guayaquil : Denk. Ak. Wien,

XLII, 55.

1881, Ichthyol. Beitrage, X : Sb. Ak. Wien, LXXXIII.

1892, Ueber einige neue und seltene Fischarten aus der ichthyologische Sammlung

des K. K. nat. Hofmuseums : Denk. Ak. Wien, LIX, 357.

1893, Die Fische Liberia's : Notes Leyden Mus., XVI.

1894, Vorlaufige Mittheilung uber einige neue Fischarten aus den Seen von Mexico :

Anz. K. Ak. Wien, 147.

Stop.ee, D. H., 1839, Report on the Fishes of Massachusetts.

1845, Description of a Fish from the Alabama River : P. B. N. H. Soc, 51.

1846, Synopsis of the Fishes of North America : Mem. Amer. Acad., II, 253, also

separate.

1853-55, Massachusetts Fishes : Mem. Am. Acad., V, 293.

1867, History of the Fishes of Massachusetts.

Stoeee, H. R., Observations on the Fishes of Nova Scotia and Labrador, etc. : J. B. N. H.

Soc, VI, 247.

Steack, 1826, Naturgeschichte in Bildern mit erlauterndem Text von Professor Dr. Strack,

ed. 2, 1834, ed. 3, 1838, PI. Ill, Fig. 1.

Teoschel, 1845, Note on Cyprinodon orthonotus, Anableps microlepis, Molinesia fasciata

and M. surinamensis : Arch. f. Naturg., II, 200.

Tueton, 1806, A General System of Nature, etc., I.

Vaillant, 1894, Sur une Collection de Poissons recueillie en Basse-Californie et dans le

Golfe par M. Leon Diguet : Bull. Soc. Philom., (8) VI, 69.

Valenciennes, 1839, Rapport sur quelques poissons d'Amerique rapportes par M. Pent-

land : r Institut, VII, No. 276, p. 118.

1840, Le Regne Animal, ed. illustree, Poissons.

1846, Des Pcecilies, des Cyprinodons, des Fundules, des Hydrargyres et des Grun-

dules : Cuv. Val. Hist. Poiss., XVIII, 105.



THE CYPRINODONTS. 171

Valenciennes, 1858, Des Tellia : Compt. rend., XLVI, 715.

ViNciGUEBKA, 1883, Spedizione Italiana nell' Africa Equitoriale : Ann. Mus. Civ. Gen.,

XVIII, 691.

1884, Materiali per lo Studio della Fauna Tunisina raccolti da G. e L. Doria, I, Pesci

:

Ann. Mus. Civ. Gen., XX, 393.

Wagnee, 1828, Zur Kenntniss der Gattung Lebias Cuvier und der verwandten Gattun-

gen, nebst Besclireibung zweyer neuen in Sardinien eutdeckten Arten : Isis,

XXI, 1050.

"Walbaum, 1789, Petri Artedi Eenovati, pars I «& II, i. e. Bibliotheca et Philosophia

Ichthyologia.

1792, Petri Artedi sued Genera Piscium.

Weyenburgh, 1874, De baring der Poecilien : Maandblad voor Katurw. — v. h. Natuur-

genees en heelk. Genootsch. te Amsterdam, p. 69. Bijdrage tot de Kennis van

het visschengesclilacht Xiphophorus Heck. : Versl. Ned. Kon. Ak. d. Wetens.,

VIII.

1875, L' Enfantement des PoecLlies : Periddico Zooldgico Argentine, 57. Contri-

bucion al conocimiento del Genero Xijjhophonis Heck., un Genero de Pescados

viviparos : Per. Zool., Org. Sec. Zool. Argentina.

1876, Algunos nuevos pescados del Museo Nacional y algunas noticias ictioldgicas.

WiLLUGHBT, 1686, Historia Piscium libri quatuor.

WooLMAN, 1892, Eeport upon the Rivers of Central Florida tributary to the Gulf of

Mexico, with lists of the Fishes : B. U. S. F. Comm., X, 293.

1894, Eeport on a collection of Fishes from the Rivers of Central and Northern

Mexico : B. U. S. F. Comm., 55.

WuLFF, 1765, Ichthyologia, cum Amphibiis regni borussici methodo Linneana disposita.

Wtman, 1854, Account of some Observations on the Development of Anableps Gronovii, a

viviparous fish from Surinam : P. B. N. H. Soc, V, 80.

1857, Account of some Observations on the Development of Anableps Gronovii, as

compared with that of the Embiotocas of California : P. B. N. H. Soc, VI, 294.

Observations on the Development of Anableps Gronovii, (Cuv. & Val.) : J. B. N.

H. Soc, VI, 1857 (No. IV, 1854), 432.

Yarrow, 1877, Notes on the Nat. Hist, of Fort Macon, N. C, and Vicinity : P. Phil. Ac,

203.



INDEX.

Acropoecilia, 57.

Adinia, 19, 94, 95.

" multifasciata, 95.

adinia, 101.

adinius, 101.

affinis, 84, 93, 126, 152.

Affinities, 11.

Agassii, 150.

Agassizii, 146, 149, 150.

Air bladder, 10.

albolineatus, 122.

albus, 147, 153, 155.

amazona, 28.

amazonica, 64.

ammouis, 30.

Anablepidae, 16, 70.

Auablepiformes, 70.

Anablepinae, 18, 70.

Anablepini, 16, 70.

Anableps, 17, 18, 70, 71, 77, 79.

" anableps, 71, 74, 77.

" Dowii, 79.

" microlepis, 78.

Anableptinae, 70.

Anableptini, 15, 17, 70.

anonymus, 77.

Antinorii, 114.

Apalopteringe, 16.

Aphanius, 29, 30.

Aplocheilichthys, 156.

Aplocbeiliformes, 16, 124.

Aplocheilini, 16, 124.

Aplochilus, 124, 125, 126, 127, 128.

apoda, 35.

argenteus, 127.

arlingtonia, 119.

arubensis, 62.

atratus, 140.

atrilatus, 82.

atripinnis, 37, 38.

aureus, 117.

auroguttatus, 119.

badius, 6, 100.

Baileyi, 25.

Bairdii, 148.

Balzanii, 138.

belizanus, 80.

Bellottii, 143, 144, 145.

Belonesocinee, 3, 80, 159.

Belonesocini, 16, 80.

Belonesox, 19, 80.

" belizanus, 80.

Bensoni, 157.

Bermudae, 98, 100.

bifasciatus, 130.

bilineatus, 36.

bimaculatus, 81.

Boucardii, 63.

bovinus, 21, 22.

brachypterus, 84.

branneri, 62.

brasiliensis, 135, 137.

Buchanani, 124.

Butleri, 60.

calaritana, 29, 31, 35.

calaritanus, 29, 30, 35.

californiensis, 24.

capeusis, 113.

carnaticus, 127.

carpi o, 26.

catenata, 107, 108.

catenatns, 96, 107, 108, 109.

caucana, 66.

caudimaculatus, 42.

Chaperi, 129, 130.

Characodon, 18, 35, 38.

"
atripinnis, 37.



174 THE CYPRINODONTS.

Characodon furcidens, 36.

" lateralis, 36.

" Luitpoldii, 37.

chisoyensis, 63.

chrysostigmus, 124.

chrysotus, 119.

cingulatus, 119.

Cnesterodon, 3, 43.

" deeemmaciilatus, 44.

" scalpridens, 45.

coarctatus, 78.

CobitidiE, 16, 17.

Cobitinse, 16.

Cobitis, 12, 13, 14, 77, 97, 104.

ccenicola, 98.

ccenicolus, 98.

Coloration, 6.

confluentus, 96.

Contents, 3.

couchiana, 59.

coucliii, 59.

craticula, 121.

creolus, 4:7.

crystallodon, 32.

cubensis, 58.

cuneata, 62.

Cuvieri, 146, 147, 150, 151, 153, 154.

cyanogaster, 30.

cyanophthalmus, 127.

cylindraceus, 134, 140.

Cynolebias, 19, 143.

" Bellottii, 144.

" maculatus, 145.

" porosus, 143.

Cyprinse, 16.

Cyprinia, 13, 17.

Cyprinidse, 15, 17.

Cyprinides, 14, 17.

Cyprinidi, 13, 15.

Cyprinodon, 18, 19, 29, 30, 31, 32, 33, 34, 35,

38, 69, 93, 104, 158.

Cyprinodon amazona, 28.

" Baileyi, 25.

"
carpio, 26.

" elegans, 23.

"
Floridae, 27.

"
latifasciatus, 22.

" macularius, 24.

" martse, 28.

" variegatus, 20.

" " var. bovinus, 21, 22.

Cyprinodon variegatus, var. gibbosus, 20, 22.

" " var.Eiverendi,20,22.
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Cyprinodontiformes, 16, 17.

Cyprinodontinse, 16, 17, 18, 19.
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Funduloides, 96.

Fundulus, 12, 19, 95, 114, 136, 158.

" adinius, 101.

" Antinorii, 114.

" capensis, 113.

" catenatus, 107.

" diaphanus, 102.

" Dugesii, 109.

" Goodei, 111.

" grandis, 6, 96.

" heteroclitus, 6, 97, 98.

" " var. badius, 6, 100.

" "
var. BermudEe, 100.

" " var. pisculentus, 100.

" hispanicus. 111.

" Kansffi, 103.

" Lucise, 110.

" majalis, 7, 104.

" nisorius, 112.

" parvipiimis, 100.

" "
var. labialis, 100, 101,

" Eathbnni, 107.

" seminolis, 108.

" similis, 106.

" taeniopygns, 114.

" virescens, 115.

furcidens, 36, 37.

Gambusia, 19, 42, 50, 52, 58, 59, 61, 82, 91.

" episcopi, 88.

" gracilis, 85.

" Holbrookii, 7, 82.

" melanopleura, 88.

" patruelis, 84.

" punctata, 86.

" var. punctulata, 87.

" puncticulata, 87.

" tridentiger, 89.

Gambusiinse, 19, 80, 82.

gibbosus, 20, 22, 23.

Gillii, 63.

Girardinichthys, 18, 38.

" innominatus, 39.

Girardinus, 18, 41, 42, 44, 45, 53, 61, 62, 66,

90, 91.

Girardinus creolus, 47.

" denticulatus, 47.

" metallicus, 46.

Glaridodon, 18, 40.

" jauuarius, 42.

" latidens, 42.

" uninotatus, 41.

Goodea, 37, 38.

Goodei, 111.

gracilis, 42, 44, 84, 85.

grandis, 6, 96, 98, 107.

gronovii, 77.

Grundulus, 12.

guatemalensis, 100.

Giintheri, 114.

guppii, 62.

guttatus, 120.

Habits, 5.

Hammonis, 30, 34.

Haplochilichthys, 19, 156.

" spilaucben, 157.

Haplocbilinfe, 19, 93.

Haplochilus, 19, 82, 88, 110, 114, 116, 124, 135,

136, 138, 157.

Haplochilus bifasciatus, 130.

" Dayi, 126.

" Dovii, 133.

" fasciolatus, 129.

" homalonotus, 132.

" javanicus, 127.

" Jolmstoni, 131.

" latipes, 128.

" lineatus, 125.
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Haplochilus Marnoi, 130.

" melastigma, 127.

" nuchimaculatus, 132.

" panchax, 124.

" Petersii, 130.

« Playfairii, 128.

" rubrostigma, 126.

" senegalensis, 129.

" spilargyreius, 131.

Hartii, 136.

Heckelii, 69, 85.

Hellerii, 67, 68.

Hemixiphophorus, 85.

Henshalli, 119.

Heterandria, 19, 41, 46, 52, 53, 61, 62, 82, 84,

85, 90, 114.

Heterandria formosa, 91.

'• minor, 92.

heteroclita, 97.

heteroclitus, 6, 62, 76, 81, 97, 98, 100, 103,

105, 107, 110, 113.

Meroglyphicus, 121.

hispanica. 111.

hispanicus, 96, 111.

History, 12.

Holbrookii, 7, 42, 46, 51, 61, 82, 84, 85, 86,

87, 88, 89.

homalonotus, 132.

Humboldtii, 147.

humilis, 84.

Hydrargyra, 91, 95, 96, 98, 102, 104, 106,

110, 158.

Hydrargyra, 95.

Hydrargyrinse, 16, 95.

ibericus, 31.

iberus, 31, 111,

iheringii, 42.

Incse, 147, 155,

infans, 85.

infrafasciatus, 131.

innominatus, 39.

Intestine, 10.

Introduction, 5,

iaurus, 121.

isthmensis, 140.

Jaftak, 5.

januarius, 42.

javanicus, 127.

Jenkinsii, 123.

Jenynsia, 18, 38, 69.

" lineata, 69.

Jenynsiinae, 18, 69.

Jordanella, 19, 27, 38,

Jonesii, 52.

Jobnstoni, 131.

Jussiei, 155.

Jussieui, 147, 150, 155.

Kansse, 96, 103,

kelleri, 68.

Kidneys, 11.

Kuhlii, 124,

labialis, 100, 101,

lateralis, 36, 117,

latidens, 42.

latifasciatus, 22.

latipes, 128.

latipinna, 7, 49, 50.

Lebia, 19, 20, 29,

Lebias, 14, 18, 19, 20, 29, 35, 69,

" calaritana, 29.

" " var. fasciata, 30,

" dispar, 34,

" iberus, 31.

" mento, 33.

" punctatus, 32.

" Sophise, 32.

Lebistes, 52, 65, 66,

Les Lebias, 29,

lima, 100.

Limia, 50, 52, 58, 59, 93.

Limnurgus, 38, 39.

lineata, 69.

lineato-punctata, 14, 30.

lineatum, 125.

lineatus, 69, 78.

lineatus, Haplocbilus, 125.

lineatus, Zygonectes, 121, 123,

lineolata, 50,

lineolatus, 120, 121,

Literature, 161.

longipinnis, 142.

Lucania, 19, 39, 93, 111.

" parva, 93.

Luciae, 110.

Luitpoldii, 37.

lunatus, 34.

luteus, 147, 149, 153, 154, 155.

Lycocyprinus, 156, 157, 158.
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Macdonaldi, 122.

macrolepidota, 97.

macularius, 24, 25.

maculata, 158.

maculatus, Cynolebias, 143, 145.

maculatus, Platyjioecilus, 48.

raajalis, 7, 96, 103, 104, 105, 106, 109, 116.

Manni, 91.

marmoratus, 134.

Mamoi, 130.

Marts, 28, 29.

matamorensis, 50.

Mayfish, 104.

McClellaudi, 127.

melanops, 82, 121.

melanogaster, 57.

melanopleura, 88.

melanotopterus, 124.

melapleura, 88.

melastigma, 127.

menona, 102.

mentalis, 48.

mento, 33.

Merriami, 116.

metallica, 46.

metallicus, 46, 47.

Mexicana, 59.

Micristius, 82, 84, 116, 119, 120, 121, 122.

microlepis, 71, 74, 78, 79.

Micromugil, 29.

micropus, 136, 139.

minor, 69, 92.

modesta, 59.

Moliuesia, 49, 53.

Mollienesia, 49, 51, 52, 67.

Mollienisia, 18, 49, 52, 67, 68.

"
Jonesii, 52.

"
latipinna, 7, 50.

"
petenensis, 51.

Moseas, 30.

Mouth, 8.

Mudfish, 98.

Mtllleri, 146, 149, 153, 154.

multidentata, 69.

multidentatus, 69.

multifasciata, 94, 95, 102.

multifasciatus, 101, 102.

multilineata, 50.

mydrus, 26.

nanus, 29.

Neolebias, 18, 39.

Neolebias unifasciatus, 39.

nevadensis, 24.

nicaragueusis, 85.

nigrofasciata, 98.

nigrofasciatus, 98.

nigropunctata, 30.

nisorius, 112.

nobilis, 85.

notatus, 117, 118.

Notes, 159.

Nothobranchiinse, 3, 156, 159.

Nothobranchius, 19, 114, 158.

" orthonotus, 158.

Nottii, 7, 120.

nuchimaculata, 132.

nuchimaculatus, 132.

obscurus, 69, 140.

occidentalis, 61.

ocellaris, 96.

ocellatus, 137.

olivacea, 117.

olivaceus, Orestias, 146, 152.

olivaceus, Zygonectes, 117.

omalonota, 132.

ommata, 91.

ommatus, 91.

Orestias, 19, 145.

" aifinis, 152.

" Agassizii, 150.

" " var. affinis, 152.

" albus, 153.

" Cuvieri, 147.

" elegans, 149.

" Inca3, 155.

" Jussieui, 155.

" luteus, 154.

« Mulleri, 149, 153.

" olivaceus, 152.

" Owenii, 152.

« Pentlandii, 148.

" "
var. fuscus, 148.

Orestiasiformes, 16, 145.

Orestiasinfe, 3, 145, 159.

Orestiasini, 16, 145.

Orestiina?, 145.

ornata, 98.

ornatus, 139.

orthonota, 158.

orthonotus, 114, 158.

Ortonii, 150.

Ovaries, li.

23
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ovinus, 20.

Owenii, 150, 152.

pachycephalus, 100.

Pfecilia, 12.

Paecilianse, 16, 17.

Paecilidse, 15, 17.

Psecilidi, 17.

Peeciliidae, 16, 17.

Paecilini, 15, 17.

Pfficiliini, 17.

Paecilinidae, 15, 17.

Psecilinini, 17.

pallidus, 96.

Panchax, 124, 125, 126, 127.

pars, 53.

parva, 93.

parvipinnis, 100.

parvus, 93.

patraelis, 82, 83, 84.

pavonina, 58.

Peutlandi, 146, 147, 148, 150, 151.

petenensis, 51, 60, 67.

Petersii, 130, 131.

picturada, 87.

picturata, 87.

pisciculus, 98.

pisculenta, 98.

pisculentus, 98, 100, 102.

Plancterus, 96.

PlatypcBcilus, 18, 48.

" maculatus, 48.

Playfairii, 128.

plumbea, 59.

Poceilia, 14.

PcEcilia, 12, 18, 19, 20, 29, 42, 44, 50, 52, 69,

88, 95, 98, 128, 131, 132, 137, 167.

" amazonica, 64.

" caucana, 66.

" cuneata, 62.

" domiuiceusis, 57.

" Gillii, 63.

" occidentalis, 61.

" pcBciloides, 65.

" reticulata, 62.

" sphenops, 59.

" vittata, 58.

" vivipara, 53.

Pcecilias, 12.

PcBcilidEe, 15.

Poeeiliinee, 18, 40.

Poecilinse, 15, 16, 17.

Pceciliodes, 80, 81.

Poecilioidei, 15.

pcBcilioides, 60, 66.

poeciloides, 50, 65.

Poeyi, 135.

porosus, 143.

Pseudoxiphophorus, 19, 80.

" bimaeulatus, 81.

Pterolebias, 19, 141.

" longipinnis, 142.

pulchellus, 117.

pulvereus, 96.

punctata, 69, 86, 87, 88.

punctatus, 32, 100.

puncticulata, 86, 87.

punctulata, 87.

Rathbuni, 107.

reticulata, 62.

reticulatus, 62, 81.

rliizophorre, 98.

rhomboidalis, 20.

Eiverendi, 20, 21, 22.

Rivulus, 19, 91, 134.

" atratus, 140.

" Balzanii, 138.

" brasiliensis, 135.

" cylindraceus, 134.

" elegans, 138.

" isthmensis, 140.

" micropus, 136.

" obscurus, 140.

" ocellatus, 137.

" ornatus, 139.

robustus, 100, 145.

rubrifrons, 119.

rubrostigina, 126.

sarda, 30.

scalpridens, 45.

Schneideri, 53, 55.

sciadicus, 122.

seminolis, 108.

Semotilus, 118.

senegalensis, 129, 130, 131.

senilis, 86.

sexfasciata, 167.

sexfasciatus, 131, 157.

similis, 105, 106.

sonoriensis, 61.
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Sophiae, 32.

speciosa, 85.

sphenops, 59.

spilargyreia, 131.

spilargyreius, 131.

spilargyreus, 131.

spilauchen, 131, 157.

spilauchena, 167.

spilotus, 96.

spilurus, 60.

spylargyreia, 131.

stellifer, 108.

stellifera, 108.

Stoliczkanus, 34.

Stomach, 10.

Structure, 8.

surinamensis, 53, 55, 56, 57, 78.

swampina, 98, 102.

swampinus, 98, 102.

Synopsis, 18.

tseniopygus, 114.

Teeth, 8.

Tellia, 18, 35.

" apoda, 35.

Tellianini, 16, 35.

tenellus, 117.

Testes, 11.

tetrophthalmus, 77.

thermalis, 59.

Toothed Carps, 5.

Top Minnows, 5, 12, 15.

trideus, 57.

tridentiger, 89.

Trifarcius, 19, 20.

trifasciata, 104.

Tschudii, 150.

unifasciatus, 39.

unimacula, 63.

unimaculata, 53, 57, 137.

uninotata, 41.

uninotatus, 41.

unipunctata, 53.

urophthalmus, 135.

vandepoUii, 62.

variatus, 36.

varie, 20.

variegatus, 20, 22, 23, 25, 26, 39.

venusta, 93.

vernalis, 104.

versicolor, 53.

vertebrae, 9.

vinctus, 100.

virescens, 115.

viridescens, 98.

vittata, 55, 58.

vittatus, 125.

vivipara, 53, 58, 64, 65.

xenicus, 95.

Xenisma, 95, 96, 107, 108.

Xiphophorus, 18, 63, 67, 68, 69, 81, 85.

" Helleri, 68.

zebra, 98, 101.

zebrinus, 101, 103.

zonatus, 98, 117, 118, 119.

zonifer, 121.

Zygonectes, 19, 82, 84, 85, 91, 96, 108, 110,

116, 133.

cingulatus, 119.

Jenkinsii, 123.

Nottii, 7, 120.

" var. lineolatus, 121.

olivaceus, 117.

sciadicus, 122.

" var. lineatus, 122, 123.
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PLATE I.

(;«:= mandibular, z^ intermaxillary, and jO= pharyngeal teeth.)

Figs. 1 and 2. Cyprinodon variegatus La C.

m and p from specimen \ inches.

m' from specimen | inches.

m" from specimen 2J inches.

Fig. 3. Cyprinodon carpio Gth.

Fig. 4. Cyprinodon Floridce Goode ; Garm.

Fig. 5. Lebias SophicE Heck.

Fig. 6. Lebias punctatus Heck.

Figs. 7 and 8. Jenynsia lineata Jen. ; Gth.

Fig. 9. Characodon lateralis Gth.

Figs. 10 and 12. Zyijonectes Nollii Ag.

Fig. II. Crirardiuichthys innominatus Bikr.

Fig. 1.3. Zygonectes cingulatus C. V. ; Jor. & G.

Fig. 1 4. Zygonectes olivaceus Stor. ; Ag.
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