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INTRODUCTION.

There is a considerable literature dealing with the fresh-water fishes of Mexico and

Central America, but our knowledge of them must still be regarded as very incomplete.

The fact that not a single fresh-water fish has yet been described from the Republic of

Honduras, or from Nicaragua north and east of the Great Lakes, may be instanced in

support of this. The following account is based on the material in the British

Museum ; the diagnoses of the sub-orders and families in the systematic part are

intended only to apply to their Mexican and Central-American representatives ; in all

cases synopses of the genera and species are presented in the form of keys, and

sufficient references are given for the verification of determinations thus effected.

Detailed descriptions and full synonymies are given only in the case of groups

which appear to need revision and which are well represented in the British

Museum.

True fresh-water fishes and also marine fishes which are known to ascend rivers

beyond the influence of the tides are included : thus, in addition to the problems of

the distribution of nearctic and neotropical types in this area, that of the differentiation

of the marine faunas of the Atlantic and Pacific coasts is dealt with to a certain

extent. The introductory remarks are arranged under the following headings :

—

1. Principal Faunal Works on the Fresh-water Fishes of Mexico and Central

America.

2. Principal Collections described in this Work.

3. Classification.

4. Geographical Distribution.

5. The Shore-Fishes of the Atlantic and Pacific Coasts of Mexico and Central

America.
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1. Principal Faunal Woeks on the Feesh-water Fishes of Mexico and

Central America.

The fresh-Avater fishes of Mexico and Central America are included in Jordan and

Evermann's great work on the fishes of North and Middle America (Bull. U.S. Nat.

Mus. xlvii. 1896-1900), which is, however, so far as the Central-American fresh-water

fish-fauna is concerned, rather a compilation than a critical revision ; and necessarily so,

seeing that the majority of the types are preserved in the British Museum and a large

proportion of the remainder at Vienna. Dr. S. E. Meek has recently made extensive

collections in Mexico, and has published an account of the fresh-water fishes of Mexico

north of the Isthmus of Tehuantepec (Publ. Columbian Mus., Zool. v. 1904) based on

his own material. Of other works dealing with Mexican fresh-water fishes we may

mention Girard's valuable report on the fishes collected during the United States and

Mexico boundary survey, published in 1859, Steindachner's report on a collection

from the Lerma Basin and the Valley of Mexico (Denkschr. Ak. Wien, Ixii. 1895), and

a paper by Jordan and Snyder dealing with fishes irom the same region (Bull.

U.S. Fish. Comm. xix. 1900).

Dr. Giinther's memoir on the Fishes of Central America (Trans. Zool. Soc. Lond.

v\. 1868) is still the best account of the fresh-water fishes of this region, and it is

remarkable how little our knowledge of them has been increased since its publication.

It was preceded by Kner and Steindachner's account of a collection from Panama

(Abhandl. Bayer. Ak. x. 1864), and the only important contributions since are by Gill

and Bransford on the fishes of Lake Nicaragua (Proc. Ac. Philad. 1877), Steindachner

rai those of the Eio Mamoni, Panama (Denkschr. Ak. Wien, xli. 1879), and two recent

papers by Meek, one on the fishes of Lakes Managua and Nicaragua, the other describing

collections from Guatemala and Costa Rica (Publ. Columbian Mus., Zool. vii. 1907).

2. Principal Collections described in this Work.

The present account is based on the specimens preserved in the British Museum,

including the actual types of a large proportion of the species and co-types or

authenticated examples of many others.

First in importance are the large collections made in Central America by Messrs. F.

D. Godman and O. Salvin and Capt. J. M. Dow during the years 1859-1865, which

formed the basis of Dr. Gunther's report.

Next to these must be placed a fine series of Mexican fishes received from the Field

Museum of Natural History, Chicago, in 1905, including examples of many of the

species recently described by Dr. Meek.
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The remaining collections may be considered in chronological order ; they

include :—

-

(1) Fishes from Mexico and Central America collected by A. Salle in 1S50 and

following years,

(2) Co-types of some of the species described by Baird and Girard, received from

the Smithsonian Institution in 1861.

(3) A collection from Southern Mexico, purchased of A. Boucard in 1868.

(4) A small series from Guatemala, collected by Mr. F. C. Sarg, acquired in 1880.

(5) A collection made by Mr. C. Patrick Geddes in Mexico (Vera Cruz, Puebla, and

Mexico) and presented by him in 1880.

(6) A series from Presidio, Sinaloa, collected by A. Forrer ; purchased in 1883.

(7) A collection made by the Rev. J. Robertson in British Honduras; purchased in

1890 and 1891.

(8) Two collections made in Mexico by Dr. A. C. Buller—one from Vera Cruz

and Oaxaca, the other from Guanajuato, Jalisco and Michoacan ; acquired in

1890 and 1892 respectively.

(9) Series of fishes from the Rio Grande, Chihuahua, Salamanca, and Mexico

City, collected by Mr. A. J. Woolman, and including a few co-types of species

described by him
;
purchased in 1892.

(10) A collection from San Luis Potosi, including several co-types, received from

Dr. D. S. Jordan in 1900.

(11) Fishes collected by Dr. H. Gadow in Vera Cruz and Oaxaca in 1902.

(12) Co-types of some of the species described by Gill and Bransford from Lake

Nicaragua, sent by the Smithsonian Institution in 1905.

(13) A few co-types of species described by Vaillant and Bocourt, received from

the Paris Museum in 1906.

(14) Recently acquired collections made in Costa Rica by H. Pittier, P. Biolley,

H. Rogers and C. F. Underwood.
'o"

In addition to these, we may mention three collections of marine fishes, containing

examples of species new to the British Museum of Galeichthys, Mugil, Centropomus,

and other genera which enter fresh water. Two of these are from Panama, one

acquired from A. Boucard in 1875 and the other from Dr. Jordan in 1903 ; the

third is from Mazatlan. received from Dr. Jordan in 1895
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3. Classification.

The class Pisces, as understood in this work, includes craniate vertebrates with

gills, and typically with median and paired fins which are supported by endoskcletal

elements. Three sub-classes are recognized^ viz. Cyclostomata, Selachii, and

Teleostomi, which are, however, separated from each other by characters at least

as trenchant as those which serve for the distinction of the classes of higher

vertebrates, and which have therefore, with some reason, been considered as separate

elasses, in which case the term Pisces has been restricted to the Teleostomi. The

Teleostomi approach the Batrachians in that they have typically a lung or its

homologue, the air-bladder, and in the development of membrane bones. The

Batrachia are well separated, however, by the absence of dermal fin-rays and of

endoskeletal supports for the median fins, by the modification of the paired fins into

pentadactyle limbs and of the hyomandibular into the stapes, and by the presence

of true internal nares.

I especially lay stress on the last character, because the impression is prevalent that

the Dipneusti have internal nares, and in this respect show affinity to the Batrachians.

As a matter of fact, the Dipneusti, like other Teleostomes, have two external nasal

openings on each side ; these are situated on the under side of the snout, and when

the mouth is closed the posterior and, to a certain extent, the anterior are covered by

the lower lip. The posterior nostril is also covered by the lower lip when the mouth

is closed in some Eels (e. g. Ophichthys).

True internal nares are quite different in structure and position to the posterior

external nares of the Teleostomi, being paired perforations of the palate internal to the

prsemaxillaries and maxillaries. Their ontogenetic development in the Batrachians,

the lowest group in which they occur, supports the view that they are a new

formation.

The Cyclostomes and Selachians are represented by only a few species in the fresh

waters of Mexico and Central America, the bulk of the fish-fauna belonging to the

Teleostomi, or bony fishes.

These may be arranged in two series—Actinopterygian and Crossopterygian. In the

fishes of the Actinopterygian series the branchiostegal rays and supports of the paired

fins retain their primitive condition or evolve by a simple process of concentration or

reduction, whilst the duct connecting the air-bladder with the digestive tract, when
persistent, opens dorsally or dorso-laterally into the latter. The fishes of the

Crossopterygian series comprise the orders Crossopterygii and Dipneusti ; these have



INTEODUCTION. ix

the branchiostegal rays replaced by a pair of large gular plates (absent in some

specialized Dipneusti), the paired fins more or less lobate, their basal supports

becoming axial in the more specialized forms, and the duct of the air-bladder opening

into the ventral part of the CEsophagus. The Actinopterygian series includes two

main groups which maybe given ordinal rank; in the lower (Chondrostei) the clavicles

(infra-clavicles) are distinct from the cleithra (clavicles), the pelvic fins have a well-

developed series of radials, the median fins have the dermal rays more numerous than

their endoskeletal supports, and the caudal fin is typically strongly heterocercal. The

living members of this order are the Sturgeons (Acipenseridsae) and Paddle-fishes

(Polyodontidaj) ; neither family is represented in Mexico or Central America.

Tn the more specialized group, the Teleostei, the clavicles do not exist as separate

elements, the radials of the pelvic fins are absent or vestigial, the dermal rays of the

median fins are equal in number to their endoskeletal supports, and the caudal fin is

abbreviate heterocercal or homocercal.

The Teleostei are the dominant group to which the great majority of living fishes

belong; their classification is by no means an easy matter. The geneva J^ejndosteus

and A7nia differ from other living Teleosts in the presence of a splenial and of

a metapterygium, and in the absence of an endochondral supraoccipital ossification
;

they have been regarded as belonging to a separate order, Holostei.

Some of the supposed distinctive features of the Holostei have been found in

undoubted Teleosts (Elopidse, Albulidaj, Chirocentridse), and a study of the fossils

makes it still more difficult to recognize two orders, annectent forms (e. g. Baijedius,

Fholido])ltorus) occurring.

Lepidosteus is represented in the fresh waters of Mexico and Central America

;

it is the type of the sub-order Ginglymodi, characterized by the opisthocoelous

vertebrae.

The remaining Teleostei have a well-ossified endochondral supraoccipital, the

lower jaw composed of three elements only (dentary, articulare, and angulare), and the

pectoral radials all directly attached to the scapula and coracoid, the metapterygiupi

being absent.

The most generalized of these form the sub-order Malacopterygii, soft-rayed fishes

with abdominal ventral fins, with a pneumatic duct, and with a mesocoracoid element

in the pectoral arch. This sub-order is represented in the fresh waters of Mexico and

Central America by a few marine types.

BIOL. CENTR.-AMEE., Pisccs, Fclniary 1908, h
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The fishes of the next sub-order, Ostariophysi, differ from the Mahrcopterj'gii in

the modification of the superior and lateral elements of the anterior vertebrce to form

a chain of ossicles connecting the air-bladder with the auditory organ.

This group is almost entirely composed of fresh-water fishes, and five of the six

families recognized by Boulenger are represented in Mexico and Central America.

The Ostariophysi agree with the Malacopterygii in having a mesocoracoid bone, but

in the other groups to be considered this element has been lost.

Of four groups of more or less anguilliform fishes, Lyomeri, Heteromi, Symbranchii,

and Apodes, which appear to be independent offshoots of the Malacopterygii, the last

two are represented in the rivers of Mexico and Central America.

In the Symbranchii the body is eel-shaped, the dorsal and anal fins are continuous

with the caudal, the ventral fins are absent, the gill-openings are confluent to form

a single ventral slit, and the well-developed praemaxillaries exclude the maxillaries

from the border of the mouth.

The Eels of the sub-order Apodes differ in having the small gill-openings usually

separate and in having the mouth bordered above by the maxillaries, which are

sepai'ated in the median line by the ethmo-vomer, to which the prtemaxillaries

(if present) are suturally united.

The sub-ordinal groups already mentioned appear to be natural and well-defined,

but the next sub-order, Haplomi, which differs from the Malacopterygii only in the

absence of a mesocoracoid, is less satisfactory, and includes four or five groups which

may not be related.

The Cyprinodontidse are abundant in the rivers of Mexico and Central America.

Recent researches have shown that some members of this family are physoclistic *, and

that in others the lower pharyngeal bones are suturally united. On this account

I would place the physoclistic Scombresocidaj, which have the lower pharyngeals

completely united, near the Cyprinodontidai in the sub-order Haplomi. In my
opinion they are much more closely related to the Cyprinodontidse than to the

Atherinidse, with which they have recently been associated.

Most of the physoclistic Teleosts with abdominal ventral fias are placed by

Boulenger in two sub-orders, Catosteomi and Percesoces, the former being distinguished

from the latter by the supposed enlarged coracoid. In the ' Cambridge Natural

History' Boulenger writes:—"The whole question of the arrangement of the

* Thilippi, SltzuDgsb. Gcscllsch. naturl'. In-cund. lOuG, p. L'32.
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physoclists with abdominal ventrals (Catosteomi and Percesoces) is, I feel, much

in need of revision, and it may be found advisable to break up this group [Catosteomi]

into a greater number of sub-orders."

I have paid a good deal of attention to these groups, and am of opinion that they

are unnatural and indefinable.

After removal of the Selenichthyes, which I have recently been able to show are

related to the Tasniosomi, and of the Hypostomides, the remainder of the Catosteomi,

which corresponds to the Hemibranchii of Smith Woodward, is still a heterogeneous

assemblage which I find incapable of definition, and includes three well-marked but

probably related groups which should, in my opiuion, be given sub-ordinal rank.

These are : (1) Thoracostei *, which have on each side a large dermal plate, which

in the adult is co-ossified with the coracoid and suturally united to the clavicle
;

(2) SoLENiCHTHYES (nom, nov.), which have a considerable amount of dermal armour

but no plates similar to the ectocoracoids of the Thoracostei—the tubiform snout,

terminal toothless mouth, pectinate gills, and elongate anterior vertebrae with separate

transverse processes further characterize this group ; (3) Lophobeais^chii, difi'ering

, from the Solenichthyes in the lobate gills and normal anterior vertebra3.

The resemblances between the Centriscidae and the Solenostomidse, respectively

the most generalized of the Solenichthyes and the Lophobranchii, seem to indicate

relationship, but are, no doubt, in great part due to similar modes of life.

A few fishes belonging to the sub-order Lophobranchii are found in the rivers

of Mexico and Central America.

Adding the OsphromenidcE, which should, in my opinion, be placed with the

Anabantidse, and after removing the Scombresocidas to the Haplomi, the Ammodytidte

and Champsodontidae to the Percomorphi, and the Chiasmodontidae {incertce. seclis), the

families included by Boulenger in the Percesoces may be arranged thus :

—

I. Pelvic bones remote from tlje clavicles; a separate spinous dorsal ; no supra-

branchial organ ; no cesophageal sacs AtJieriiiidce, MuyiUdm,

Folynemidce, and ^phyrcenidm.

II. A suprabranchial organ OpMoceplialidcE, Anabantidce, and Osphromenidx.

III. (Esophagus with a pair of lateral muscular sacs, with internal papilla which

may be toothed Tetrayonurida, Stromateidoi.

IV. Pelvic bones remote from the clavicles ; no fin-spnies ; no suprabranchial

organ; no oesophageal sacs Icosteido'.

In the second and third of these divisions we see the transition from abdominal

* Swinnerton, Quart. Journ. Micr. Soi. xlv. 1902, p. 5S0, and xlix. 1905, pp. 369-380.

h -1
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to truly thoracic ventral fins [vcith the pelvic bones directly attached to the clavicles)

in the series OjiMoceplialm, Anahas, Osjyhromenus and Tetrcujoiiurus, Centroloplms,

Stromateus respectively, and in order to attain precise diagnoses it becomes necessary

to regard each of these two groups as of primary, i. e. sub-ordinal, rank, and to neglect

the character of the attachment of the pelvic bones in defining them.

The first and second of these sub-orders have the names Percesoces and Labyrinthici

respectively. For the third I propose the name Zenopharyngii, whilst the fourth,

comprising fishes with the skeleton in great part cartilaginous, may be termed

Malacichthyes. Of these groups only the Percesoces is represented in the fresh waters

of Mexico and Central America.

The sub-order Acanthopterygii, as understood by Boulenger, is defined by a single

character, viz., tlie direct attachment of the pelvic bones to the pectoral arch. When
the systematic portion of the present work was commenced, more than two years ago,

the sub-order was accepted by me ; but I now think that the fact has to be

recognized that the pelvic bones have become directly attached to the clavicles in

several groups and that a large group defined by this character alone is unnatural.

It has been mentioned above that each of two natural groups, Zenopharyngii and

Labyrinthici, includes forms with the pelvic bones remote from the clavicles and

others in which they have acquired a direct attachment to the clavicles. In a third

group, the Berycoids, the two conditions are also found, Polijniixia exemplifying the

first and TracliicJitliys the second. It seems pretty certain that the Cyttidte and

tlie Percoid fishes have evolved independently from the Berycoids, and we cannot

lay much stress on the fact that the pelvic bones are directly attached to the clavicles

in the two first-named groups as indicating any special relationship between them.

Enough has been said to show that the Acanthopterygii should be split up into

several sub-orders ; two of these are represented in the fresh waters of Mexico and

Central America, viz. Percomorphi and lieterosomata, the latter including the sin<>ie

family Pleuronectida;.

4. Geographical Distribution.

In discussing the distribution of fresh-water fishes we need not take notice of

marine fishes {Centropotmis, Pomadasis, Mugil, &c.) which ascend rivers for con-

siderable distances, either in search of food or for breeding-parposes, nor need we
consider fishes which descend the rivers to breed in the sea (e. g. AnqnlUa)

Fresh-water species of marine genera (e. g. Cldrostoma humloldtidnum) and fresh-

water genera of marine families (e. g. Xenatlicrina) have little importance. True



INTEODUCTION. xiu

fresh-water fishes belong to famihes which are wholly (e. g. Percidae, Cichlidae)

or chiefly {e. g. Cyprinodontida;, Silurida-) coniiiied to fresh water. In Mexico

and Central America these are the following:—Cichlidae, Percidas, Centrarchidse,

Cyprinodontidfe, Loricariidee, Siluridee, Cyprinidie, Gymnotida;, Characinidce, and

Lepidosteidse.

The CiCHLiD^ are Perciform fishes which bear a considerable resemblance in

appearance and anatomy to the most generalized group of Perciformes, the widely-

distributed marine family Serranida?, but differ from them in certain features of

specialization, such as the presence of but a single nostril on each side, the absence

of teeth on the palate, the coalescence or sutural union of the lower pharyngeals, and

the reduced number of branchiostegal rays.

No known fossils can be referred to the Cichlidae, which inhabit America, from

Texas to Montevideo, and x\frica, including Madagascar. Seven species occur in

Syria, and a single genus with three species inhabits Ceylon and Southern India.

The American Cichlidae comprise over 150 species which may be arranged in

23 genera; from Africa more than 200 species referred to 35 genera have been

described.

Not one of the genera is common to Africa and America, but the South-American

Acara is scarcely generically distinct from the African Paratilapla, and there can be

no doubt that these are the most generalized of living Cichlidae and very near to the

ancestral type of the family.

The Mexican and Central-American Cichlidae are more specialized than the South-

American ones, and have certainly been derived from them ; not one of the genera

with three anal spines is found north of the Isthmus of Panama, and all the South-

American Cichlidae have simple conical teeth.

Of the Southern types only Ciclilosoma has reached Mexico and Central America,

and has there given rise to a variety of more specialized forms.

We have no evidence in favour of dating the origin of the Cichlidae before the

Eocene. At the same time we have to explain their occurrence in South America,

Africa, and India at the present day. Boulenger, in his address to the Zoological

Section of the British Association in 1905, whilst adopting a non-committal attitude,

put forward the hypothesis that the Cichlidae were originally a Northern group, and

that in the Eocene they ranged over North America and Northern and Eastern Asia,

which Avere then one continent, and that they have attained their present distribution

by a southward migration and by becoming extinct in their original habitat. This view
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is supposed to be supported by the occurrence in the Eocene of Wyoming and Utah

of a fish, Priscacara, which has been referred by some authors to the Cichlidiu.

But Priscacara has ireither the reduced number of branchiostegals nor the toothless

palate which characterize all living Cichlidiie, and it appears to me that it has no

bearing on the -problem of how two very closely allied genera, Acara and Paratilaina,

differing from it and agreeing with each other in some important features which are

obviously due to their near relationship, have come to inhabit South America and

Africa respectively.

DlSTEIBUTIOK OP GlCHLIDJ!.

The Indian Etrojjhis is an isolated type, more specialized than Parctroi^lus of

Madagascar, which appears to be its nearest relative, and, as has already been stated,

a study of the American Cichlida; leaves no possible doubt that the Mexican and

Central-American Cichlid fauna has originated with immigrants from South America;

consequently the hypothesis of the northern origin of the family should, I think, be

rejected. We are therefore led to believe that in early Eocene times Africa was

connected by land with South America on the one side and with India, vid Madagascar,

on the other.

The Mexican and Central-American Cichlidic number about G5 species; they are
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not found on the Mexican Plateau, but in lowland rivers they extend northward to

Sinaloa on the AVest and to the Rio Grande on the East.

The South-American Acara and Geophagus are each represented by a single species

in Panama. Most of the Mexican and Central-American Cichlidas belong to the genus

Cichlosoma, but usually to different sections of the genus from the South-American

species.

The section Tlierajjs contains 21 species: 16 are from Guatemala and Mexico

south of the Balsas, one of them ranging southwards to Panama ; the most northern

species occurs in the Panuco ; whilst 3 are found in Lakes Managua and Nicaragua and

1 in Costa Eica.

Archocentrus comprises 6 species, 5 from. Guatemala and Southern Mexico and

1 from Lake Nicaragua. Astatheros is made up of 4 species from Oaxaca, Guatemala,

and British Honduras, 9 from the Great Lakes of Nicaragua, and 1 from Costa Rica and

Panama. The 3 species of ThorichtJiys inhabit Guatemala and Southern Mexico.

Para])etema is the most widely distributed group of the genus Cichlosoma.

In addition to the sixteen species known from Mexico and Central America there

is one in Cuba and another in Barbados (the latter locality perhaps doubtful), two

in Western Ecuador, one in Colombia, and one in the Amazon. The South-American

species of this section are probably derived from immigrants from Central America.

The Mexican and Central-American species oi Parapetenia are distributed thus:

—

C. beani. Lowland streams of Sinaloa and Jalisco.

C. istlatium. Rio Balsas.

C. steindackneri and C. bartoni. Rio Panuco.

C. ijiento, C. urophihalmus, G. centrale, C. tenue, C. trimaculatum, C. mojarra,

C. salvini, C. multifasciatum , C. friedrichstahli, and (J. motaguense. Southern

Vera Cruz and Oaxaca to Guatemala.

C. managuense and C. dovii. Lakes Managua and Nicaragua.

Petenia is a monotypic genus, remarkable for the extremely protractile mouth, from

Lake Peten. Herichthys, with four species from the Rio Grande to Lake Yzabal, differs

from Cichlosoma in having incisor-like teeth. Paraneetroplus, with one species from

Southern Vera Cruz and another from Costa Rica and Panama, and Neetroplus and

Herotilapia, each with a single species from the Great Lakes of Nicaragua, are allied

genera.

The points to be noted in the distribution of the Cichlidte in Mexico and Central

America are the following :—The chain of volcanoes Avhich extends from Colima to

Vera Cruz has checked the northward migration of the family, which is not repre-

sented on the Mexican plateau. The majority of the species are found in Southern
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Mexico (/. e. Soutlicrn Vera Cruz, Oaxaca, Chiapas), British Honduras, and Guatemala.

In this area 41 species occur, and to the north of it the Cichlid fauna is a very poor

one, comprising one species from the Balsas, another from tlie lowland streams ot

Sinaloa and Jalisco, four from the Panuco (one of which also occurs in the Rio Soto

Marina and the Bio Grande), and an additional species from the tributaries of the

Rio Grande in Nuevo Leon.

The great lakes of Kicarai^ua, I^akes Managua and Nicaragua, have a peculiar

Cichlid fauna, consisting of 18 species, all but one of which arc endemic. These

include some remarkable types, such as the genera Ilerotihipia and Nectroplus, and

specialized forms of the genus C/chlosoma, sirch as C. lahiatum and C. lohochilus, with

thick lips and large blunt teeth, C. manacjuense and C. dovii, with very protractile

month, and C. laJteafum and C. iiicaraguense, with the profile of the snout nearly

vertical. It is certainly curious that each of the sections Theraps, Archoceiitnia,

Astatlieros, and Parapetenia is represented in the Great Lakes of Nicaragua by its

most specialized types.

Nothing is known of the Cichlid fauna of Llonduras, Salvador, and Nicaragua north

and Avest of the Great Lakes, but it may be inferred that it is of the same general

character as that of Guatemala and that many of the species will prove to be the

same, seeing that Cichlosoma macuUcaiida of Guatemala is also foimd in the Rio

Chagres. Except C. maculicauda and the two species belonging to the South-American

genera Acara and Geoiiliagiis, only four Cichlids have been described from Costa Rica

and Panama. These are: (1) Cicl/loson/a cifrineJJvm, also found in Lake Nicaragua;

(2) Cichlosoma altifrons, very close to C. rosfrafum of Lnke Nicaragua
; (3) Cichlosoma

alfari, allied to C. haJtcafvm of Lake Nicarfigna ; and (4) Farccncctroiilus siebolclii,

congeneric with P. Ivllcri from Southern Mexico, but also near to Xeetroplas

iiemaiojms of the Great Lakes of Nicaragua.

The Peecid/E are fresh-water fishes of North America, east of the Rocky Mountains,

and Western Eurasia. Of nearly 100 species about SO belong to the North-American

genera Etheos/oriia, Percina, llolcosovia, &c., comprising the dwarf Perches known as

" darters." Only G species of these extend southward to the basin of the Rio Grande

and the rivers of C'hihuahua and Durango. Fossil Percidse are found in the middle

Eocene deposits of Wyoming.

The CEKTiiAiiC'iiJDJi are fresh --water fishes of North America. Of about 30 species,

which may be grouped into 8 or 9 genera, all but one, the Calilbrnian AmhIo]_)Htes

ivtirrupdys, are found east of the Rocky Mountains. Six species extend southward to

the Rio Grande, and one a little iurllier, into Tamaulipas.
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DlSTRIBUIION OF PeECJD^.

The Centrarchidse have probably originated in Eastern North America from marine

Perciform fishes with the habit of ascending rivers, as do the Bass (Morone) at the

present da)^ The most generalized Centrarchids {Chcenobryttus and Micropterus) are

very similar to the Serranidte. The Indo-Pacific Kuhlia and its fresh-water allies in

Australia have been associated with the Centrarchidae, but they present no very close

affinity to the North-American fishes of the family. Fossil Centrarchidge are found in

the Eocene of North America.

Cypkikodoktid^.—At the present day many species of this family enter brackish or

salt water, but this habit is probably secondary, as in the case of the marine Cat-fishes

of the genera Arius, Plofosus, Sec. The reasons which may be assigned for regarding

the Cyprinodontidse as primarily a fresh-water family are as follows:—(1) Their

absence from the Australian Region, except for a species of Haplochilus in Celebes

and Lombok. (2) Several species have been found in European Oligocene and Miocene

deposits, and Dr. Smith Woodward has been kind enough to tell me that " all fossil

Cvprinodonts known are from fresh-water or estuarine deposits, chiefly lake deposits."

(3) The nearest allies of the Cyprinodontidse appear to be the more generalized

Holarctic fresh-water types Jisox and Umbra.

BIOL. CEKTE.-.uiER., Pisces, Fehruciyij 190S. c
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The Cypviuodontinse are the oviparous Cyprinodonts, and are found at the present

day in America from the Nortlicrn United (States to Argentina, in xlfrica, and in

Southern and Eastern Eurasia. Of nearly lliO species of this group, about GO are

North American, 20 South American, and 30 African.

ProJehias, with several species from fresh-water deposits of the Oligocene and

Miocene of France, Germany, and Sicily, is probably not distinct from Finidnlus,

which is in some respects the most generalized of living genera. Fwnduhis includes a

h\rge number of species from the coasts and rivers of the United States ; a few species

occur in Mexico and Central America, Southern Europe, and Africa.

The North-American Ci/pri)iodon is represented in the Mediterranean district by

the living genus or sub-genus Lehias and the extinct Pacliijlehias of the Upper

Miocene ; several of the species enter brackish or salt water.

The Cyprinodonts of India, the Malay Peninsula and Archipelago, China, and

Japan are few in number and belong to genera which differ from FunduJns but little.

Some of the African species may be placed in Fundulus or in the allied Indian genus

IlajjIocJdlus; the rest do not depart widely from this type. The South-American

Cyprinodontina; are the genera Ilimdus, Cijnolebias, and Orestias, which differ from

Fundulns in having the margins of the eyes not free and in other characters of

specialization. Four species of Bivulus a,re known from Southern Mexico and Central

America. A consideration of the distribution of the Cypvinodontinae leads us to

sup])ose that they were originally a holarctic fresh-water group and that they have

sjiread southwards; the African forms are probably derived from immigrants from

Europe and India ; the South-American genera have evolved from a North-American

stock, which probably reached the southern continent by migration along the coast.

The viviparous CyprinodontidiT? are exclusively American and may be arranged in

three groups—Characodontiuic, ra'ciliinie, and Anablepinae. The Cliaracodontimc are

characteristic of and almost peculiar to the system of the Rio Lerma (including the

Valley of ^Mexico). Zoor/uiuficiiti comprises four species from the Leraia System, which

ina\ be defined as Fundnli of the tyi)e of F. 'panctatan, but viviparous and with the

anal tin of the male modified, the anterior 5 or G rays being short and stift' and

separated by a notch from the rest of the tin. Fiuiduliis paiictatus is fuund in all the

i'acitic coast streams from Oaxaca to Ecuador, and probably enters the sea; it may bo

regarded as nearly representing the ancestral form from which Zoogo)ietkns has evolved.

Limnurgns (one species), Characodon (tive species), and Goodea (seven species)

difler from Zoo<jonetkus in their more specialized dentition. A species of Cliarucodoib
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has extended northward to the rivers of CoahuiLa and Durango, and another has

become marine and reached the coast of Lower California. Three species of Goodea

have reached the upper tributaries of the neighbouring river-systems of the Balsas and

the Panuco.

There can be no doubt tlrat tlie Lerraa System is tire original home of the

Characodontinse.

The Poeciliinge start witli the genus Gambusia, which differs from Fundulus only in

being viviparous and in having the anal fin of the male advanced and modified into an

intromittent organ, the anterior rays being thickened and produced. Gamhusia

comprises about 14 species from the Southern United States, Mexico, Central

America, Cuba, and Jamaica. The widely distributed G. gracilis (Atlantic streams

from Illinois to Vera Cruz) enters brackish water; the others appear to be strictly

fresh-water species. The Central-American Belonesox is a remarkable offshoot from

the Gambusia type. Poecilia and Girardinus comprise several species which differ

from Gamhusia in the structure of the mouth and the dentition, which is modified in

adaptation to their phytophagous habits. These genera have a similar distribution to

Gambusia, but in addition are well represented in the Lesser Antilles and in Brazil,

a distribution no doubt to be accounted for by the fact that some of the species enter

the sea. Allied to Pwcilia are Mollienisia, with one species from the Snuthern

United States and Tamaulipas and another from Lake Peten, and Xiijliophorus, with

five species in Atlantic coast streams from Mexico to British Honduras.

The remarkable Anablejjs, surface-swimming fishes with the projecting eyes divided

horizontally into an upper part adapted for vision in the air and a lower for vision in

the water, comprises three species—two from tropical South America, one from

Southern Mexico and Central America. The males have the anal fin modified into a

scaly conical intromittent organ with terminal orifice. The nearest ally of AnablejJS

appears to be Jenynsia from Argentina.

The points to be noted in the distribution of the Cyprinodontida3 in Mexico and

Central America are the remarkable development of the Characodontinfe in the River

Lerma System, the presence of some endemic genera of the Poeciliin* in the Atlantic

coast rivers, the presence of only two genera {Eivulus and Anableps) which may be

regarded as probable immigrants from the south, and the absence of peculiar types iu

the Great Lakes of Nicaragua, which contain only two species, both widely distributed.

The sub-order Ostaeiopiiysi, comprising the families Characinida), Gymnotidte,

Cyprinidn?, Siluridce, Aspredinidie, and Loricanida;, is an offshoot of the Malaco-
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pterygii, ^Yhich were abundant in Cretaceous seas ; no prae-tertiary Ostariophysi

have been found, but Siluridse occur in the eailiest Eocene deposits. A¥ith the

exception of the Silurid genera Arius, Plotosus, and a few allied to them, which have

become estuarine or marine, all the members of the group are fresh-water fishes. The

Gymnotidse and Cyprinida^ are evidently modified Characiuid;^, whilst the LoricariidiB

and Aspredinidae have been derived from the Silurid;^. The Characinidte and

Siluridae, however, are by no means closely related, although evidently derived from

the same stock, as is shown by the presence in both of the remarkable chain of

" Weberian ossicles" connecting the air-bladder with the auditory organ. The origin

and distribution of the Mexican and Central-American families of this group may now

be discussed.

The family Characinid^ is very abundant in the fresh waters of South America, where

more than 500 species are known to occur and where the genera are numerous and

DrsimmjTioN or CnAKAcjNiri^'E.

very diversified. The most generalized types also occur in this continent, which must

be regarded as the original home of the group. In Africa there are about 100 species

but the family is not represented in Madagascar. None of the genera are common to
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the two continents, but in at least one case [Brijcon and Alesfes) an American and an

African genus are very closely allied.

The Mexican and Central-American Characinida? are evidently an offshoot from the

South-American stock ; as in the Cichlidse, the immigrants have found the volcanic

chain of mountains which forms the southern boundary of the Mexican plateau an

impassable barrier to their northward progress, but in the Eastern lowlands they have

made their way as far north as the Rio Grande System.

The Mexican and Central-Araei'ican Characinidae may be arranged thus :—

-

1. Species belonging to South-American genera, the northern limit of which is the

Isthmus of Panama : in several cases these species occur also in Colombia or

Ecuador. To this division may be referred a species of Hoj>Has, two of Flulu-

cina, one of Luciocliarax, one of Gastropelecus, and one of Carimatus.

2. Species belonging to South-American genera which extend further north than the

Isthmus of Panama. To this division belong two species of Brijcon, one from

Panama and Costa Pica, the other from Guatemala; a Roehoulcs, ranging from

Oaxaca to Ecuador ; a Chirodon from the Rio Papaloapam ; and five species of

Tetragonojjtertis, all closely allied to the widely distributed South-American

T. rutilus. One species of Tetragonopterus is known only from Panama, u

second ranges from Panama to Oaxaca and Vera Cruz, a third from Guatemala

to Texas ; the other two are found in Southern Mexico.

0. Two species belonging to the endemic genus Bramocliarax, which appears to be

related to Brycon and which is peculiar to the Great Lakes of Nicaragua.

The Gymnotid.e are specialized eel-like Characinids, and have evidently evolved

from the latter in South America. There are about 8 genera and 30 species, one of

Avhich {Giton fasciatus) extends from Guatemala to the La Plata, whilst a second

{Eigenmannia humholdtii) is found in Panama and Colombia.

The CvrRiNiD^ are fresh-water fishes of North America, Eurasia, and Africa. They

are absent from Madagascar and do not cross Wallace's Line ; the family is well

represented in Borneo and a few species are known from the Pliilippines and from

Bali, but none from Celebes or Lombok. In America they extend southwards to the

Rio Balsas in Southern Mexico and the Rio Usumacinta in Guatemala.

The family is closely related to and probably derived from the Characinidae, from

Avhich they differ especially in the falciform lower pharyngeals.
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The Cyprinidiic may be divided into four sub-families, viz. Cypriniiife, Catostoraiiiffi,

Cobitidinse, and IIomalopterintE, the first having a range nearly co-extensive with that

of the family, the second being North American (with 2 or 3 species in Eastern Asia),

the third occurring in Eurasia and Abj'ssinia, the fourth in Southern Asia.

The CypriniuEE, in addition to having the widest range, are by far the most diversified

and the most numerous in genera and species, and may perhaps be regarded as the

most generalized, especially as in some of tlie genera primitive characters are present

(pharyngeal teeth in more than one series, lips normal, gill-membranes free from the

isthmus, suborbitals broad) which are not to be found in the other sub-families.

In the Cypriuimie the maxillaries are entirely or in great part excluded by the prfe-

maxillaries from the upper border of the mouth. The CatostomiucB differ from them

in that the margin of the upper jaw is formed in the middle by the small prsemaxillaries

and at the sides by the maxillaries; these bones are hidden in thick fleshy lips, and the

reduction of the praemaxillaries is, in my opinion, probably due to this fact.

The Cypriuidse may have originated in some part of the Indian region *, which is at

the present day the richest in genera and species and where the most generalized forms

occur. Boulenger, regarding the Catostominaj as the most generalized group, considers

that the Cypriuida3 may have originated in North America as an offshoot of the South-

and Central-American Characinidie. He explains the fact that in America they have

not extended further south than Guatemala as due to competition with herbivorous

Characniids ; but as the most northern representative of the latter group {Curimatus

magdaleno:) does not extend further north than Panama, this explanation is scarcely

satisfactory, especially as Cyprinidae and herbivorous Characinidie are by no means

mutually exclusive in Africa.

The Catostomints comprise about seventy species belonging to about ten genera from

North and Central America and three species belonging to about two genera from

Eastern Asia.

Ictiolus, with the dorsal fin elongate, includes about twelve species, in rivers east of

the Rocky Mountains and the Sierra Madre, from tiie Great Lakes to the Ifio Usuma-

cinta in Guatemala. The Mexican species are four in number and are found in the

southern tributaries of the Ilio Grande and the rivers of Tainaulipas. /. mci'idionaUs

from the Usumacinta is the only member of the sub-family in the Neotropical liogion.

Cycleidiis, with a single species ranging from the Mississippi to Tamaulipas, and a

genus with two species in Cliina are allied to Ictiobtis.

* The present distribiilion of (lie C'}priiiidiC leads to tlio supposition lliat they originated in Indo-China at

or before the beginniiijj of the Eoeene.
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The other Catostoininas have the dorsal fin short. Two of the genera are only found

west of the Rocky Mountains, viz. Cliasmistes (4 species) and Xijrauchen (2 species).

One species of Xyixcuchen is recorded from Northern Sonora. Catostomus comprises

one species from Eastern Siberia and about twenty-five from North America, chiefly

in the Rocky Mountain region. Two species occur in Mexico, one from Sonora and

one from tlie Rio Grande. Moxostoma includes twenty species from the United States

east of the Rocky Mountains, from the Great Lakes to the Rio Grande ; in Mexico

DlSTKIBUTION OF CaTOSTOMINJS.

one species is found in the Lerma System and another in the Rio Mascota, a small

Pacific coast stream to the south of the Rio Grande de Santiago. Four monotypic

genera allied to Moxostoma from the eastern part of the United States complete the

count of the Catostominse.

The Cyprininse comprise more than 1000 species from all parts of the world except

the extreme north and the Neotropical and Australian regions. Less than 200 species

are known from Africa, and most of these belong to Lidian genera; they are absent

from Madagascar. The Indian Region is the richest in genera and species and the

most generalized types occur there ; fossil Cyprinidge are found in Tertiary deposits of

uncertain age in Sumatra. In the Palsearctic Region the Cyprininae are an important
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element of the fresh-water fish-fauna, but tlie generic types are comparatively few
;

some of tlie existing European genera are represented in Oligocene and Miocene deposits.

Tlie Nearctic Cyprininae number about 22-3 species, most of which belong to the

I'akrarctic genus Leuciscus or to closely allied generic types, there being, perhaps, less
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diversity in this region than in any other. Consequently the generic distinctions are

in great part based on very trivial characters, and slight differences in the form and

number of the pharyngeal teeth are considered of importance.

In Amo'rica the Cyprinini3e range from British Columbia, Saskatchewan, and Quebec

to the llio JJalsas in Southern Mexico. As in the Catostominse, few genera are

common to both sides of the Eocky Mountains, except in the case of types specially

ada))ted to luouiitaiu-strenms.

Of the 40 s])ecies included in the fauna of ^lexico, 10 belong to six endemic genera,

of wliicli live, Ahjansed, (4 species), Falcnla (1 species), Uvarra (2 species), Xi/sirosus

(
1 species), and }'nriria (1 species), are peculiar to the Lerma System and the other,

i^f//jiodo'n, contains a single species from Coahuila. Kotropis, with about 100 species,

ail from rivers east of tiie liocky Mountains and the Sierra Madre, is represented by

IJ in Mexico; 10 of these are from north of the Lerma and o from the Lerma System
;
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one of the latter occurs also in the Balsas. In the last-named river is found a species

(iV^. Ijoitcnrdi) which has so far only been obtained elsewhere in Nuevo Leon, possibly

a case of discontinuous distribution.

The other Mexican Cyprinidas are the representatives in Sonora (5 species) or in

Mexico north of the Lerma System and east of the Sierra Madre (13 species) of Western

and Eastern North-American types respectively.

The family Silurid^, with about 1000 species, is practically cosmopolitan in tropical

and temperate regions and is especially abundant in South America, Africa, India, and

the Malay Peninsula and Archipelago. The true fresh-water types do not appear to

cross Wallace's Line, the Siluridte of the Australian Region belonging to the marine

Galeiclbthys, Plotosus, Sec, or to genera which may be regarded as evolved from these.

A number of genera are common to the Indian and African Regions, but the Neotropical

fresh-water types are all generically distinct from, although in some cases closely allied

to, those of Africa. Genera related to the existing Galeiclithys are found in the Eocene

of Europe and North America.

As in the case of the Characinida?, a larger number of genera and species and a

greater diversity is found in the Neotropical Region than in any other. This parallelism

extends to the fact that of three families peculiar to the Neotropical Region, one

(Gymnotidae) is derived from the Characinidfe, the other two (Loricariidse and

Aspredinidse) from the Siluridse.

In Mexico and Central America there are about sixty species, nearly half of which

are marine Cat-fishes of the genera Aruis, GaleiclitJiys, and JEluriclithys. The fresh-

water Silurids belong either to the widely distributed South-American genera Rhamdia,

Pimelodus, and ConorliynchichtJiys, or to the North-American Amiurus and Leidofs.

Of these Twielodns is represented only by two or three species in Panama, and

Conorhynchichtliys by one from the Usumacinta. Bliamdia, however, extends

northward to Oaxaca and Southern Vera Cruz, and includes a considerable number

of Central-American species.

Leptops comprises a single species from the United States east of the Rocky

Mountains, which is also found in the southern tributaries of the Rio Grande.

Amiurus includes a species in China and about twenty in America, eleven of which

are found in Mexico and Central America. Three of these are Avidely distributed,

ranging from the Great Lakes to Tamaulipas ; a fourth is found in Texas and North-

BiOL. CENTR.-AMER., Pisces, February 1908. d
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eastern Mexico ; and two more are known from the Rio Paniico, one of these extending

into Sonthern Vera Cruz. The southernmost species is Amiurus meridionalis from the

Rio Usumacinta. The four remaining species occur respectively in Arizona and Sonera,

Chihuahua and Durango, the Rio Lerma, and the Rio Balsas.

The family Loricariidje, with over 200 species, ranges from Panama to Montevideo,

and has evidently evolved in South America from the Siluridne.

The Nearctic Bcgion.

For fresh-water fislies the volcanic chain of mountains whicli stretches across Mexico

from Colima nearly to Vera Cruz may be taken as the boundary between the Nearctic

and Neotropical Regions. This range has proved an insuperable obstacle to the north-

ward migration of the neotropical fishes, none of which have surmounted it to reach

the Mexican plateau ; in the narrow lowland strip near the west coast of Mexico one

neotropical type [Ckhlosoma bcani) has extended northwards to the Rio Presidio in

Sinaloa, whilst in the plains of Northern Vera Cruz and Tamaulipas on the east some

neotropical fishes are found, viz. five Cichlids * and a Characinid [Tetragonopterus

mexicanus), which last has spread from the Rio Cirande on to the plateau north of the

Lerma System. These only counterbalance the uearctic types which occur south of

the Nearctic Region, viz. Goodea ivliitii, Aininrus lalsanus, Notrojpls houcardi, and

X. aztecus in the Rio Balsas, Amiurus meridionalis and Ictiohus meridionalis in the

Rio Usumacinta, the latter also in the Rio Papaloapam, and Lejndosteus tropicus,

ransing from Guatemala to Panama.

The Nearctic and Neotropical Regions are quite distinct, and show no affinity what-

ever. The former has much in common with the Paltearctic Region, whilst the latter

shows relationship only to the Ethiopian. In addition to partly marine groups, such

as the Salmonidie and Giastrosteidaj, there are several families of true fresh-water fishes

common to the Pala^arctic and Nearctic Regions (e. g., Esocid;e, Cyprinida% Percid;r,

&c.). The latter is cliaracterized by some endemic families (Iliodontida?, Amblyopsida?,

Percopsidct', and Aphredoderidie), by the numerous dwarfed Percida? {Etheostoma,8cc.)

and the great development of the Cyprinodontin;c (partly marine), and by three groups

of fishes which are almost peculiar to this region, viz. Catostominac, Siluridas of the

genera Arjiinrns, Noiurus, &c., and Centrarchid;c. The first two arc also found in

* GwMosonia labridcii.'i, C. harloni, C. stctiidacJtiieri, llcrichtliijs cijanoijuUaias, and U, pavonaccus
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Eastern Asia, whilst to the last-named family has been referred a marine Indo-Pacific

genus, with fresh-water representatives in Australia.

The Nearctic Eegion may be divided into three sub-regions, the first corresponding

to the United States west of the Eccky Mountains and Northern Mexico to the west

of the Sierra Madre. This, the Californian sub-region, is especially remarkable for the

pau.city of true fresh-water fishes. Esocidse and Percidae, in addition to the endemic

nearctic families, are entirely absent, whilst the Siluridte and Centrarchidse are each

represented by only a single species. The Cyprinidse are fairly abundant, several

peculiar generic types inhabiting this sub-region.

The fish-fauna of the rivers of Sonora and Sinaloa is very little known ; the few

fishes which have been recorded from the Pio Sonora show that its fauna is similar to

that of the Rio Colorado, and the same may be said of that part of the Rio Yaqui

W'hich drains the western slope of the Sierra Madre. Only two strictly fresh-water

fishes are known from streams of Sinaloa and Jalisco to the west of the Sierra Madre
;

one of these [Ciclilosoma heani) is a neotropical type, the other [Moxostoma mascoUe)

a nearctic one.

The second sub-region of the Nearctic Region includes Alaska, Canada, the United

States east of the Rocky Mountains, and Mexico east of the Sierra Madre and north

of the Lerma System. This sub-region may be characterized in nearly the same terms

as those used to define the Nearctic Region as a whole : there is a northern zone

in which the Salmonidte are dominant ; further south the Cyprinidge become well

established, and in the Mississippi System attain their maximum, together with the

Cyprinodontinse, Centrarchidse, and Etheostomatinse ; in the Rio Grande a number of

characteristic types disappear. These changes in the character of the fish-fauna render

it necessary to divide this sub-region into several provinces, the southernmost of which

(Rio Grande Province) comprises the Rio Grande System, with the rivers of the

Mexican plateau north of the Lerma System and the streams of the Atlantic slope in

Tamaulipas and Northern Vera Cruz.

A number of streams in Chihuahua and Durango flow in the direction of the Rio

Grande, but never reach it, terminating in lakes which vary in magnitude according to

the season. As has been pointed out by Dr. Meek, the nature of the fish-fauna justifies

the supposition that these rivers were formerly tributaries of the Rio Grande. For a

similar reason he considers that the portions of the Yaqui and Mezquital Rivers to the

east of the Sierra Madre also at one time belonged to the Rio Grande System, and that

d2
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a cutting back of the western rivers has resulted in their capture, with tlie result

that the eastern rivers with which they were formerly connected have diminished in

size and fail to reach the main stream.

The Eio Grande Province differs from the Mississippi Province principally in the

paucity of types. Not one of the endemic uearctic families is present ; the Esocid* are

absent, and the Percidiv and Centrarchidse are represented by a few species only. A
considerable proportion of the true fresh-water fishes belong to the Cyprinidce, whilst

the presence of Cichlida^ and Characinidie is a positive feature which distinguishes this

area from other parts of the Nearctic llegiou.

The E,io Lerma System (excluding the Rio Grande de Santiago below the falls, and

properly including, as Dr. Meek has shown, the Rio San Juan, a tributary of the Panuco,

as well as the isolated lakes in the States of Miclioacair and Mexico) has so peculiar

a fish-fauna that it may be regarded as a separate sub-region of the Nearctic Region.

The viviparous Cyprinodontidas of the sub-family Characondontina? are characteristic

of and nearly peculiar to this, the Lerma, Sub-region, in which the Atlierinid genus

CIdrostoma is represented by a number of species which show a remarkable diversity.

Both these groups are probably derived from marine ancestors which entered the river

at a remote epoch ; none of the marine types (Gobiidas, Mugilid;E, &c.) which are

found at the p>rescnt day in neighbouring rivers, sucli as the Balsas and Panuco, have

been able to make their way into the Lerma System, from which neotropical fishes are

also absent.

The Cyprinida3 of this sub-region differ considerably from those of the Rio Grande,

as five of the seven genera are endemic. With the exception of a Cat-fish {Amiitrus)

and a Lamprey (Lampctra), all the fishes of the Lerma Sub-region belong to the three

groups already mentioned.

Below, in comparing some of the shore-fishes of the Pacific and Atlantic coasts of

Central America, it is shown that in many cases D. S. Jordan's generalization— to the

effect that a form occurring in a certain area has as its nearest relative a form

inhabiting a neii^'hbouring area separated by some sort of barrier from the first—holds

good. Li such cases isolation appears to have been a factor in determining specific

differentiaticjn.

Jordan's generalization also holds good for many groups of fresli-watei' fishes, but

f(n' many others it does not. As examples of the latter we may instance the Cichlid

fauna of Lakes Managua and Nicaragua and the greater part of the fisli-fauna of the

Lerma System.
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All the CypnnodontiLlfe and Atherinidge of the Lerma System appear to have evolved

therein, in all probability each from a single prototype.

Of the fourteen species of Chirostoma, at least eleven, and probably all the fourteen,

occur together in Lake Chapala ; several of these species are very closely related and

it is by no means easy to distinguish between them ; some of the specilic characters

appear to be adaptive

—

e. r/., the lower jaw is short in C. ]^iromelas and strongly

projecting in C. ocotlane, whilst C. sphyrxim is remarkable for its strong dentition;

such characters may have arisen during physiological isolation.

The JVeotrojiical Her/ion.

The families Lepidosirenidie, Characinidte, CichlidiE, and Polycentridic are either

almost or entirely restricted to the Neotropical and Ethiopian Regions, as are the

Siluridse of the groups PimelodiniB and Doradinse.

The Neotropical Region is especially characterized by the great development of the

Characinidaj and Siluridae, and by the presence of endemic families derived from them.

The Characinidae are represented by an extraordinary variety of endemic types, and

they have given rise to the Gymnotidfe; the neotropical Siluridie include several

sub-families peculiar to this region, and from them the endemic families Loricariidie

and Aspredinidee have evolved.

The Neotropical Region may be held to include three principal divisions, which may

be termed the Patagonian, Brazilian, and Central-American Sub-regions. The fish-

fauna of Chili and Patagonia is chiefly remarkable for the scarcity of true neotropical

types ; in Southern Mexico and Central America several South-American groups are

absent, but this sub-region is characterized also by the presence of a few nearctic

fishes and by the development of a number of peculiar Cichlidse and Cyprinodontidte.

Our knowledge of the fresh-water fishes of the Central-American Sub-region is so

incomplete that any division of this area into provinces can only be provisional. The

Rio Balsas with its tributaries forms a province defined by the presence of some

nearctic types {Goodea, Amiarus, Notrojns) and by the scarcity or absence of typical

Central-American groups (Cichlidie represented by a single species ; Pimelodina?,

Belonesox and Xiphophorus absent).

The Rio San Juan, with Lukes Managua and Nicaragua, may perhaps be regarded as

a province (San Juan Province) characterized by the peculiar Cichlid fauna ; the region

to the north of these right up to and including the Papaloapam System forms another

province, defined by the presence of three nearctic fishes (viz. one species each of

Amiurus, Ictiohus, and Lejjidosteas), by numerous Cichlidfe of the genus Cicldosoma,
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and by some peculiar Cyprinodonts, sucli as Belonesocc and Xiphophorus. This may

be termed the Guatemalan Province. Costa Rica and Panama comprise a fourth

province, in which many of the South-American types attain their northern limit

(e. g., Jcara and Gcopliagus of the Cichlidae, Curimatus, Gastroj^elecus and some other

Characinidae, the Loricariidoe). In this, the Isthmian Province, the only nearctic form

is Lepidosteus tropicus.

5. The Shoke-Fishes of the Atlantic and Pacific Coasts of Mexico and

Central America.

There is a great similarity between the fishes found on the Atlantic and Pacific

coasts of Central America. It was formerly stated that a considerable proportion of

the species were the same on both coasts, but in recent years the number of supposed

identical species has been greatly reduced by more detailed comparison.

In the present work only those groups of shore-fishes which enter fresh water are

considered ; as a result of my studies on these I am inclined to think that if we

eliminate pelagic or semi-pelagic fishes of Avide distribution, very few species will be

found to be identical on both coasts, and that these will probably be fishes which

enter rivers for considerable distances. Such fishes may have become involved in

those geological changes which have led to the occurrence of the same fresh-wa,ter

species in rivers of the Atlantic and Pacific Slopes.

Many of the species which were formerly considered to be the same on both coasts

are now found to be distinguished by slight but constant differences. In such cases,

where an Atlantic species is more closely related to a Pacific one than to any on its

own side, it is reasonable to suppose that both are derived from a parent species which

inhabited the neighbouring parts of the two oceans at the time when there was a

connection between them. Such a marine connection appears to have existed in the

Eocene over what is now the Isthmus of Panama, and there are good reasons for

believing that it ceased at the beginning of the Miocene.

A comparison of the shore-fishes of the two coasts should therefore give data

as to the nature of the specific characters which may arise during isolation and as to

the time required for specific differentiation in certain groups.

The following species are included in the systematic part of the present work and

may be paired together, the members of each pair satisfying the definition that they are

more closely related than either is to any other species, and that they represent each

other on the Atlantic and Pacific coasts :

—
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Pacific.

Philypnus maculatus.

Eleotris picta.

Dormitator lat'tfrons.

Gobioides peruamts.

Gerres simillimus.

Gerres californiensis.

Gerres peruvianus.

Gerres lineatus.

Centropomus medius.

Centropomus viridis.

Centropomus robalito.

Centropomus imionensis.

Pomadasis bayanus.

Mugil thoburni.

JElurichthys scutatus.

JSlurichthys pinnhnacnhttus

Galeichthys guatemalciisis.

Arius lirojjus.

Atlantic.

P. dormitator.

E. pisonis.

D. macidatus.

G. broussonetii.

G. cinereus.

G. harengulus.

G. olithostomus.

G. plmnieri.

C. pjectinatus.

C. undecimalis.

C. ensiferus.

C. alt us.

P. crocro.

M. incilis.

^-E. isthmensis.

JE. bagre.

G. assimilis.

A. melanopus.

In several cases there is identity in the number of fin-rays, scales (when present),

and gill-rakers between the members of a pair of species. This applies to the

following :

—

Lormitator maculatus and D. latifrons, Gerres lineatus and G. jdumieri,

Centropomus rolalito and C. ensiferus, Centropomus unionensis and C. altus, Mugil

thoburni and M. incilis, JElurichthys scutatus and ^. isthmensis, Galeichthijs guate-

vialensis and G. assimilis, Arius melanopus and A. liropits.

In other cases there is agreement in the number of fin-rays and of gill-rakers, but

not of the scales (e. g., Gerres simillimus and G. cinereus, Gerres jjeruvianus and

G. olithostomus, Centropjomits medius and C. pectinatus, Pomadasis bayanus and

P. crocro). In the last pair the slight difference in the size of the scales is uniform
;

a longitudinal or transverse count on any part of the body will probably give a larger

number for the Pacific form. In Centropomus medius and C. pectinatus the scales

differ in number only above the lateral line, especially anteriorly, where they are

always smaller in the Atlantic species. Gerres peruviamis is identical in scaling with

G. olithostomus, except in the thoracic region, where it has distinctly fewer and larger

scales, whilst the only tangible difference in the scaling of Gerres simillimus and

G. miereus is the constant presence in the latter of 5 or 5^ instead of 4 series of scales

above the lateral line.

Gerres californiensis and G. harengulus are two species which agree in the number
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of scales and fiii-ra^s, but the latter appears to have constantly S gill-rakcrs on the

lower part of the anterior arch, Avhilst the former has 7.

Cenfrojjomus vin'dis and C. undec'nnaUs agree in the number of scales and gill-rakers,

but the former appears to have a ray less in the second dorsal fin. A similar difference

is found between Pldliipiuis maculafus and P. dormitator, the former having a ray

more in the anal tin.

The members of each pair of species in all cases differ from each other in at least one

more or less tangible " substantive " character, such as the relative depth of the body,

length of the head, size of the mouth, length of the fin-rays, or size of the teeth.

A^ hen there is agreement in all the characters which can be numerically expressed

and the distinction appears to rest on a single feature, as in the case of Dormitator

latlfrons, separated from I), maculatiis by the larger head, or Gcrrcs Uiiecttus, differing

from G. 2)lumieri in the less elevated dorsal fin, the two forms can scarcely be regarded

as more than sub-specifically distinct.

In other cases the Atlantic and Pacific forms differ in two tangible characters,

e. g. Gerres olitliodomus and G. iieruvianus, the latter of which is distinguished by the

larger scales in the thoracic region and the somewhat smaller mouth. From such

pairs of species we pass to others, the members of which may be separated by three,

four, or more tangible characters.

From the data given above we may conclude that a greater or less amount of change

may take place in a species when isolated for a considerable period, and that some of

the changes which take place may be non-adaptive.

The fact that in so many cases species on opposite coasts may be paired is more in

harmony with the view that there has been a gradual modification during isolation

than with the supposition that a " mutant " has arisen which has replaced the

parent form.

C. T. E.
F,:hruarij lOOS.
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LIST OF PLATES.

Plate.

Philypnus maculatus

Dormitator latifrons

fSicydium multipunctatum ....

Cichlosoma maoulicauda—— sexfasciatum

microphtlialmus

gadovii

balteatuin

centrarchus

robertsoni

macraoantlius

rostratuni

callolepis

beani

multifascialum

friedi'ichstali

Paraueetroplus sieboldii (

=

Herichthj's tmderwoodi) ....

Herichtliys geddesi

Paraueetroplus buUeri

Gerres simillimiis

Centropomas altas

Chirostoma bartoiii

patzcuaro

breve

ocotlano

sphyrcena

Agonostomus nasutus

salvini

maeraoanthus

Pdvulus flabellicauda

Kodmani
Limiiurgus innotiiiriatu.s . .

Characodoii multiradiatus

furcidens

(ioodea multipuuctata

Gambusia annectens .

terrabeiisis

joneaii

. bimaculata . . .

Poscilia sphcDops . . .

cauoana ^

saivatoris

couuhiana

I.





BIOLOGIA CENTPvALI-AMERICANA.

ZOOLOGIA.

Class PISCES.

Sub-class I. TELEOSTOMI.

Order I. TELEOSTEI.

Sub-order I. ACANTHOPTERYGII.

It has been found convenient to commence an account of the Fresh-water Fishes of

Mexico and Central America with the Acanthopterygii, which maj' be recognized by

the thoracic or jugular position of the ventral fins, the pelvic bones being directly

attached to the clavicles.

The Acanthopterygian fresh-water fishes of Mexico and Central America may be

referred to their families by means of the following key :

—

T. Head asymmetrical, n-ith tlie two eyes on one side; fins without spines . 1. Pleuronectid^e.

ir. Head symmetrical.

A. Gill-openings restricted, the gill-membranes attached to the isthmus.

Ventral fins widely separated, jugular; dorsal and anal fins short,

without spinous rays 2. GoBiESociDiE.

Ventral fins not M-idely separated, thoracic; two dorsals or the dorsal

fin long 3. Gobiid^t;.

B. Gill-membranes free from the isthmus.

1. Anal fin with .3 spines, 2 of which are detached from the rest of the

fin 4. Carangid^e.

2. Anal fin not preceded by free spines.

a. A single nostril on each side. Dorsal with XIV-XIX 7-15* rays.

Anal with III-XII G-12 rays 5. Cichlid^e.

* The lloman numerals indicate the number of sijines, the Arabic figures the number of articulated rays.

BIOL. CENTE.-AMEE., Pisces, Odoher 1906. B
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b. Two nostrils on each side.

a. Spinous part of the dorsal fin considerably shorter than the soft-rayed part ; anal with

1 or 2 spines 6. SciJENiDiE.

/3. Spinous part of the dorsal fin not shorter or not much shorter than the soft-rayed part.

* Ventral tins without scaly axillary processes.

Two dorsals, with VI-XVII, 8-17 rays; anal with I-II 6-12 rays .... 7. Percidji;.

A single dorsal, with X-XI 10-13 rays ; anal with III 8-12 rays .... 8. Centkarchid.e.

** A scaly process at the base of the sj)ine of each ventral fin.

A single dorsal with IX 10 rays; anal with IT-III 7-9 rays 9. Liognathid.e *.

A single dorsal with X-XIV 10-18 rays; anal with III 7-13 rays . . . .10. PojiADASiDJi.

Two dorsals, with VIII, I 9-11 rays ;
anal with III 6-7 rays 11. Centropomice.

In all cases the account of the species is based on an examination of the examples

in the British Museum Collection ; but in the case of groups which have already been

adequately described a synopsis only is given, with references to the works in which

more details are to be found.

Fam. 1. PLEURONECTID^.

The Flat-fishes are a large family, at once distinguished from all other fishes by the

asymmetrical head, with the two eyes on one side. They are mostly marine, but many

ascend rivers for considerable distances. In Mexico and Central America four species

have been recorded as occurring in rivers above the regions aff"ected by the tides, and

must therefore be included in an account of the fresh-water fishes,

1. CITHARICHTHYS, Bleeker, 1862.

Citharichthys, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2678.

Eyes on the left side. Mouth moderately largo ; each jaw with a single series of small pointed teeth
;
palate

toothle.ss. Scales moderate or small, feebly ctenoid, deciduous ;
lateral line nearly straight. Dorsal

commencing just in front of the eye and posteriorly free from the caudal; left ventral median, but not

continuous with the anal
;
pectorals well-developed.

1. Citharichthys gilherti, Jenkins & Evermann, 1SS8.

Citharichthijs yilberti, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2686.

Depth of body about 2 in the length, length of head 3^ to 3j. iSuout as long as or a little longer than eye, the

diameter of which is 4.^ to 5| in the length of head ;
interorhital region a narrow, shallow groove, bordered

by the slightly elevated orbital margins; maxillary extending to below middle of eye; gill-rakers of

moderate length, 12 to 14 on the lower part of the anterior arch. 38 to 45 scales in a longitudinal

series. Dorsal 77-85. Anal 57-63. Left pectoral as long or nearly as long as the postorbital part of

head ; right pectoral shorter ; caudal doubly truncate. Light brown, spotted or marbled with darker.

Hah. Pacific Coast from Guaymas, Mexico, to Ecuador, entering rivers.

My description is based on four specimens, 110 to 160 mm. in total length, from

* Usually known as Gerridic, a family name preoccupied in llemiptera.
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Mazatlan, Chiapas, and the Rio Sapayo, Ecuador. The very closely allied C. spilopterus,

Giinth., 1862, from the Atlantic coast, differs in having the head somewhat shorter and

the eyes a little smaller, whilst the scales are usually more numerous ; it appears to be

more strictly marine than its Pacific representative.

2. ACHIRUS, Lacep., 1803.

Achirus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2693.

Eyes on the right side, small, close together. Mouth small
;
jaws with small teeth on the left side, bat not

on the right
;
palate toothless. Scales small, adherent, strongly ctenoid ; lateral line straight. Dorsal

commencing on the snout, posteriorly free from the caudal; right ventral median and continuous with

the anal; pectorals small or absent; caudal rounded.

The three species known to occur in the rivers of Mexico and Central America are

closely allied, and differ little in the size of the scales (65 to 85 in a longitudinal series),

the number of fin-rays (dorsal 50-60, anal 36-46), or the coloration (brownish, usually

spotted or clouded with darker and with very narrow blackish transverse stripes).

Their distinctive features are shown in the following key :

—

I. Depth of body 1^ to 1 J- in the length ; right pectoral present 1. mazatlanus.

II. Depth o£ body 1| to 2 in the length.

Right pectoral present 2. fonsecensis.

No pectoral fins 3. fasciatus.

1. Achirus mazatlanus, Steind., 1869.

Achirus mazatlanus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898^ p. 2698.

Ilab. Pacific Coast of Mexico, entering rivers.-&

I have examined three specimens, 70 to 140 mm. in total length, from Presidio and

Mazatlan.

2. Achirus fonsecensis, Giinth., 1862.

Solea fonsecensis, Giinth. Cat. Fish. iv. p. 475 (1862).

Achirus fonsecensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2699.

Eab. Pacific Coast of Mexico and Central America, entering rivers.

I have examined the type, a specimen of 110 mm., from the Gulf of Fonseca, and

some small examples from the Rio Presidio.

3. Achirus fasciatus, Lacep., 1803.

Solea achirus, Giinth. Cat. Fish. iv. p. 476 (1862).

Achirus fasciatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2700.

Hab. Atlantic Coasts of the Southern United States and Mexico, entering rivers.

I have examined six examples, measuring up to 120 mm. in total length, from

various localities.

B2
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Fam. 2. GOBIESOCID^.

The Cling-fishes are small mariue fishes, easily recognizable by the naked body, the

short dorsal and anal fins without spinous rays, the widely separated ventral fins, which

are jugular in position, and by the small gill-openings. They have an adhesive ventral

disc, by means of which they adhere to stones or shells. They are usually found

between tide-marks; but Pellegrin (Bull. Mus. Paris, vii. 1901, p. 206) has recorded

that a species which he identifies with Goliesox adustus, Jord. & Gilb., originally

described from Mazatlan, is common in rapid streams near Tepic, Jalisco, and in the

Kio Grande de Santiaojo.*&'-

Fam. 3. GOBIID^.

A large family, chiefly marine, but with representatives in tlie fresh waters of all

parts of the world. The Gobiidse may easily be distinguished from other Acantho-

pterygians found in the rivers of Mexico and Central America by the following

peculiarities :—The spinous portion of the dorsal fin is composed of a few slender

non-articulated rays ; the anal fim is preceded by a single slender spine ; the pectoral is

symmetrical and has a broad, subvertical base; the ventrals, inserted below the base of

the pectorals, consist each of a short feeble spine and of five branched rays ; the

gill-openings are restricted, the gill-membranes being more or less broadly attached to

the isthmus.

Synopsis of the Genera represented in the Fresh Waters of Mexico and Central America.

I. Ventral fins separate.

Jaws with bands of pointed tcetli ; vomer with teeth; lower jaw pro-

jecting; gill-openings extending forward to below the eye . ... 1. Philypnus.

Jaws with bands of pointed teeth; palate toothless; lower jaw pro-

jecting
;
gill-openings not extending forward to below the eye . . 2. Eleotris.

Jaws with bands of movable, slender teeth with trnncate apices
;

palate

toothless; jaws equal anteriorly; gill-openings not extending

forward to below the eye 3. Dormitatou.

II. Ventral fins united to form a disc.

A. Two dorsal fins.

1. Each jaw with a series of inimerous slender teeth, those in tlie lower

jaw horizontal and sometimes hidden hy the gum ; lower jaw with

an inner series of a few erect conical teeth -1. Sicydium.

2. Jaws with bands of pointed teeth.

Two or three fleshy flaps on the anterior edge of pectoral arch,

projecting into the gill-cavity .5. CnoNornoRUs.

No dermal flaps on the jjcetoral arch 6. Gobius.

B. A single dorsal fin 7. Gobioides.
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1. PHILYPNUS, Cav. & Val, 1837.

Phihjimus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2194.

Body elongate, compTessed or suboylindrical ; head elongate, more or less depressed. Mouth large, oblique ;

lower jaw projecting
;
jaws with pointed teeth in bands, the outermost series erect, fixed, somewhat

recurved, the inner series depressible ; vomer with a broad crescentic patch of small pointed teeth. Eyes
moderate or rather small ; interorbital region rather broad. Gill-openings wide, extending forward to

below the eyes. Scales ctenoid, rather small, covering the body and the greater part of the head. Two
dorsals, with VI, I 9 rays ; anal with I 9-10 rnys ; caudal rounded

;
pectoral of moderate length,

symmetrical, rounded ; ventrals well separated, each with a short concealed spine and 5 branched rays.

This genus consists of two species only, wliich appear to be principally fluviatile, but

enter the sea. In both the development of the soft vertical fins is subject to great

sexual variation, the males having these fins larger, the second dorsal especially being

much more elevated than in the females.

1. Philypnus dormitator.

Gobiomorus dormitor, Lacep. Hist. Nat. Poiss. ii. p. 599 (1798) ^ ; Jord. & Eigenm. Proc. U.S. Nat.

Mus. 1886, p. 482 '

; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 52 \

Plafycephalus dorrnitator, Schneider, Bloch's Syst. Ichtli. p. 60, t. 12 (1801) '.

JEleotris dormitatrix, Cuv. Regne Anim. ed. 2, ii. p. 246 (1829) ' ; Giinth. Cat. Eish. iii. p. 119

(1861)".

Philypnus dormitator, Cuv. & Val. Hist. Nat. Poiss. xii. p. 255 (1837)^; Poey, Mena. ii. p. 381

(1856) \ and Enum. p. 128 (1875) '; Girard, U.S. & Max. Bound. Survey, Iclith. p. 29,

t. 12. fig. 13 (1859) ''; Jord. & Gilb. Synopsis, p. 631 (1883) "; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1898, p. 2194, tig. 781 ".

Eleotris loiigiceps, Giintli. Proc. Zool. Soc. 1864, p. 151 ", and Trans. Zool. Soc. vi. 1869, p. 440 ".

Philypnus dormitor (part.), Meek, Zool. Pub. Columbian Mus. v. 1904, p. 226 ^''.

Depth of body 5 to 6 in the length, length of head 3 to 3|. 57 to 6S scales in a longitudinal series, 26 to 31

from interorbital region to origin of anterior dorsal. Dorsal VI, I 9. Anal I 9. Caudal peduncle

2 to 2i as long as deep. Body marbled with brownish, sometimes with an irregular dark band from

operculum to base of caudal, sometimes with light spots on the lower part of the sides ; fins with series

of dark spots.

Hah. Atlantic Coast Rivers from Texas to Surinam, and also in West-Indian Islands

:

Rio Grande ^'^
; Rio Soto la Marina i-^

; Rio Panuco ^^^
; Rio Motagua {Salmn)

;

Lake Yzabal {Salvin) ; Lake Nicaragua (<SVcZd?w i^i^).—Cuba'''^; Jamaica"^; Haiti";

Porto Rico ^ ; Dominica ; Martinique ^ ^ ; St. Vincent ; Barbados "^ ; Trinidad.

Here described from several specimens, 120 to 3-30 mm. in total length, including

the type of Eleotris loinjiceps, from Southern Mexico, Lake Yzabal, the Rio Motagua,

and Lake Nicaragua.

2. Philypnus maculatus. (Tab. I. fig. 2.)

Lembus maculatus, Giinth. Cat. Fish. i. p. 505 (1859) \ and Proc. Zool. Soc. 1860, p. 236 '.

Philypnus lateralis. Gill, Proc. Ac. Philad. 18G0, p. 123 ' ; Jord. & Gilb. Proc. U.S. Nat. Mus.
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1881, p. 232 \ and 1882, pp. 368 % 372 ", 377 ', and 380
"

; Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1898, p. 2195 ".

Eleotris lembus, Glinth. Cat. Fish. iii. p. 121 (1861)".

Eleotris lateralis, Giintli. t. c. p. 122 ".

Gobiomorus lateralis, Eigenm. & Fordice, Proc. Ac. Pliilad. 1885, p. 69"; Jord. & Eigenm. Proc.

U.S. Nat. Mus. 1886, p. 482 "
; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 51 '*.

Gobiomorus maculatus, Eigenm. & Fordice, t. c. p. 70''.

Phihjjmus dormitor (part.). Meek, Zool. Pub. Columbian Mus. v. 1904, p. 226".

Depth of body 3f to 5 in the length, length of the head 2f to 3. 55 to 60 scales in a longitudinal series,

20 to 24 from interorbital region to origin of anterior dorsal. Dorsal VI, I 9. Anal I 10. Caudal

peduncle 1 ;| to 2 as long as deep. Body usually spotted or marbled with dark brownish and with a more

or less distinct dark longitudinal band from eye to base of caudal ; an oblique dark stripe from eye

across the prseorbital ; a vertical stripe from eye to corner of mouth ; a dark spot on the upper part of

the base of pectoral ; soft vertical fins with or without series of small dark spots on the interradial

membranes, sometimes with series of light spots.

Hab. Pacific Coast Rivers from California to Ecuador

:

Cape St. Lucas ^ '^ '^.—Rio Presidio^; Colima*^; Tehuantepec ^^
; San Jose ^

;

Panama ''.—Ecuador ^ " ^^.

Here described from six specimens, 128 to 215 mm. in total length, from Presidio

and Ecuador, including the types of the species.

This species has the head and body more compressed than its Atlantic congener,

and has constantly a ray more in the anal tin.

2. ELEOTRIS, Gronow, 1763.

Guavina and Eleotris, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, pp. 2198 & 2199.

Body elongate, suboylindrical, more or less compressed posteriorly ; head broad, more or less depressed.

Mouth large, oblique ; lower jaw projecting
;
jaws with small pointed teeth in bands

;
palate toothless.

Eyes rather small ; interorbital region broad. Gill-openings moderately wide, extending forward to

below the angle of prasoperoulum, the gill-membranes attached to the isthmus. Scales small or moderate,

ctenoid or cycloid; no lateral line. Two dorsals, with VI-YIl, I 7-13 rays ; anal with I 7-13 rays
;

caudal rounded; pectoral symmetrical, rounded; ventrals well separated, each with a short feeble spine

and 5 branched rays.

This widely distributed tropical genus comprises several species, some of which are

strictly marine, whilst some enter rivers, and others appear to be permanently

fluviatile. The three species which are known to occur in the rivers of Mexico and

Central America may be distinguished thus :

—

I. D. VII, I 10. A. I 10. 95 to 110 scales in a longitudinal series ; no prajoper-

cular spine 1. guavina.

II. D. VI, 18. A. I 8. 55 to 70 scales in a longitudinal series ; a small concealed

antrorse spine at the angle of tlie prsBoperculum.

Depth of body 4 to 4q in the length 2. pisonis.

Depth of body 5 to 6 in the length 3. picta.
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1. Eleotris guavina*.
Eleotris guavina, Cuv. & Val. Hist. Nat. Poiss. xii. p. 223 (1837) ' ; Giinth. Cat. Fish. iii. p. 124

(1861) -; Poey, Repert. i. p. 337 (1867) ', Syn. p. 395 (1868) *, and Enum. p. 127 (1875) '.

Guavina guavina, Eigenm. & Fordice^ Proc. Ac. Philad. 1885, p. 73°; Jord. & Eigenm. Proc. U.S.

Nat. Mus. 1886, p. 483'; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 54"; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2198'.

Depth of body 4 to 5 in the length, length of head 3-| to 4. Wo prfeoperoular spine. Dorsal YII, I 10.

Anal I 10. 95 to 110 scales in a longitudinal series. Uniformly brownish (in spirit).

Hal. Atlantic Coasts and Rivers from Mexico and Cuba to Southern Brazil

:

Central America ^
; Turbo ^ ; Demerara ^

; Brazil ^
; Cuba 3 4 5. Martinique ^

;

Barbados ^.

Here described from two specimens, 150 and 220 mm. in total length, from Demerara.

2. Eleotris pisonis.

Gobius pisonis, Gmelin, Linn. Syst. Nat. p. 1206 (1788) \

Gobius amorea, Walbaum, Artedi Pise. iii. p. 205 (1792) ^

Eleotris pisonis, Schneid. Bloch's Syst. Ichth. p. 68- (1801)^; Eigenm. & Fordice, Proc. Ac.

Philad. 1885, p. 75 * ; Jord. & Eigenm. Proc. U.S. Nat. Mus. 1886, p. 483 '

; Eigenm. &
Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 55 ^ Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1898, p. 2201 '; Meek, Zool. Pub. Columbian Mus. v. 1904, p. 228 \

Eleotris gyrinus, Cuv. & Val. Hist. Nat. Poiss. xii. p. 220, t. 356 (1837)°; Girard, U.S. &

Mexico Bound. Survey, Ichth. p. 28, t. 12. figs. 11 & 12 (1859) '°; Giinth. Cat. Fish. iii.

p. 122 (1861) " ; Poey, Repert. i. p. 336 (1867) '\ Syn. p. 395 (1868) ", and Enum.

p. 127 (1875) ''; Jord. & Gilb. Synopsis, p. 631 (1883) ''.

Culius perniger, Cope, Proc. Am. Phil. Soc. 1870, p. 473 ".

Culius belizianus, Sauv. Bull. Soc. Philom. 1879, p. 55 "; Eigenm. & Fordice, 1. c. "; Eigenm. &
Eigenm. 1. c. ".

Eleotris perniger, Eigenm. & Eigenm. 1. c. '°; Jord. & Everm. t. c. p. 2201 ".

Depth of body 4 to 4| in the length, length of head 3 to 3i. A small concealed antrorse spine at the angle

of the praeoperculum. Dorsal VI, I 8. Anal I 8. 54 to 67 scales in a longitudinal series.

Hah. Atlantic Coasts and Rivers from Florida to Southern Brazil f :

Florida ^
; Rio Grande 1°

; Vera Cruz ^
; Boca del Rio « ; Belize i^—Surinam ^

;

Brazili6; Cuba * 6 12 is i4 . Haiti; Dominicans; Martinique '^ 9 ; St. Vincent «;

St. Christopher n.

Here described from several specimens from Haiti, St. Vincent, Dominica, and

Pernambuco, measuring up to 160 mm. in total length. This series of examples

includes some with the cheeks wholly or partially naked, corresponding to E. jyerniger,

and others which closely approach E. abacurus, Jord. & Gilb., in the small number of

scales in a longitudinal series.

H. amblyopsis, Cope, is a closely allied species, but appears to have larger scales.

* Eleotris hrasiliensis, Sauv., 1880, is probably not distinct from E. guavina.

t This or a very similar species has been recorded from West-Africau rivers.
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3. Eleotris picta.

Eleotris picta, Kner & Steiiid. Abhancll. Bayern Ak. 1864^ p. ]8j t. 3. fig. 1 ^

Culms (equidens, Jord. & Gilb. Proc. U.S. Nat. Mus. 1881, p. 461 \ and 1882, pp. 373 ' & 380 ^

Eleotris (equidens, Eigenm. & Fordice, Proc. Ac. Philad. 1885, p. 76"; Jord. & Eigenm. Proc. U.S.

Nat. Mus. 1886, p. 483'; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 55'.

Eleotris pictus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2201 ".

Depth of body 5 to G in the length, length of head 3 to 3^. A small concealed antrorse spine at the angle of

the prffioperculum. Dorsal VI, I 8. Anal I 8. 60 to 70 scales in a longitudinal series. Back and

sides obscurely spotted or clouded with blackish ; lower parts with pale spots ; fins with series of small

dark spots on the rays and with irregular markings on the interradial membranes.

IlaJ). Pacific Coasts and Eivers from California to Ecuador

:

Cape St. Lucas 4.— Mazatlan ^
; Presidio {Forrer); Colima ^

; Eio Bayano,

Panama i.—Ecuador.

Here described from several specimens, measuring up to 380 mm. in total length,

from the Eio Presidio and from Ecuador. This species is very close to the Atlantic

E. 2)isonis, which has a deeper body and a shorter and broader head.

3. DOEMITATOE, Gill, 1862.

Dormitator, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2195.

Eody oblong, compressed ; head broad, obtuse. Mouth moderate, more or less oblique
;
jaws ecpal anteriorly-,

with bands of small, movable, slender teeth with truncate apices
;

palate toothless. Eyes rather

small ; interorbital region broad. G ill-openings moderately wide, extending forward nearly to below

the angle of prajoperculum, the gill-membranes attached to the isthmus. Scales ctenoid, rather large,

covering the body and the greater part of the head ; no lateral line. Two dorsals, the first of 7 flexible

spines, the secoiid of a slender spine and 8 branched rays; anal similar to the second dorsal, with a

slender spine and 9 or 10 branched rays; caudal rounded; pectoral of moderate length, symmetrical,

rounded ; ventrals below the base of the pect-orals, close together but not united, each with a short

concealed spine and -5 branched rays.

This genus is now usually considered to contain a single species, subject to

considerable variation in form and colour. I find, however, that it is always possible

to distinguish between specimens from the Atlantic and Pacific, and, although the

differences are but slight, the two forms may provisionally be recognized as specifically

distinct.

1. Bormitator macnlatus.

Sciceua maculuta, Blocli, Ausl. Fische, t. 299. fig. 2 (1790) ' ; Sclmeid. Biocli's Syst. Ichtli. p. 80

(1801) \

Eleotris muyiloides, Cuv. & A'ul. Hist. Nut. Poiss. xii. p. 226 (1837) '.

Eleotris (jruMdinqauiAa, Cuv. & Val. t. c. p. 229' ; Giiuth. Cat. Fish. iii. p. 113 (1861) '.

Eleotris sima, Cuv. & Val. t. o. ]^.
232''

; Giiiith. 1. c. ^

Eleotris soiimulcnlds, Girard, Proc. Ac. Pliilad. 1858, p. 169", aud U.S. & Mex. Bouud. Sm'vey,

Fish. p. 28, t. 12. figs. 1-3 (1859) °; Guntli. t. c. p. 557 "'.

Eleotris oinocijaiteas, Pocy, Mcru. ii. p. 2G9 (1860) ".
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Eleotris gundlachi, Poey, t. c. p. 272 '^

Eleotris maculata (part.), Giintli. t. c. p. 112 ".

Dormitator lineatus. Gill, Proc. Ac. Philad. 1863, p. 271 ''.

Dormitator gundlachi, Voej, Synopsis, p. 396 (1868)'', and Enum. p. 128 (1875) '".

Dormitator omocyaneus, Poey, 1. c. " and 1. c. ".

Dormitator maculatus (part.), Jord. & Gilb. Synopsis, p. 632 (1883)"; Jord. & Eigenm. Proc.

U.S. Nat. Mus. 1886, p. 482 '°
; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 52 ''

;

Jord. & Everm. Bull. U.S. Nut. Mus. xlvii. 1898, p. 2196 "'
; Meek, Zool. Pub. Columbian

Mus. V. 1901, p. 227''.

Dormitator maculatus, Eigenm. & Eordice, Proc. Ac. Philad. 1885, p. 71'*.

Depth of body 2| to 3i in the length, length of head 3| (young) to 4 (adult). 33 to 38 scales in a

longitudinal series. Dorsal VII, I 8. Anal I 9-10. Soft vertical fins, especially the second dorsal,

more developed in males than in females. Body irregularly marbled or with alternate light and dark

oblique cross-bars ; sometimes a longitudinal band from operculum to base of caudal ; sometimes

dark longitudinal lines along the scries of scales ; a dark, nearly vertical stripe from eye to corner of

mouth ; usually 3 or 4 dark horizontal stripes across the cheek and operculum ; a dark humeral spot

;

a dark bar at the base of the pectoral; vertical fins dusky, sometimes light-edged, the spinous dorsal,

anal and caudal sometimes, the soft dorsal always with series of spots.

Hab. Atlantic Coasts and Elvers of the Atlantic Slope from Carolina to Para, and also

In the West-Indian Islands :

Savannah i*.—Rio Grande ^ ^
; Vera Cruz '^

; Cordova ^^
; Boca del Rio ^s

; Rio

Papaloapam -".—Cuba ^^ ^^ ^'^ i" '-^
; Haiti; St. Croix; Martinique ^

; Trinidad ^^

;

Demerara ^^
; Surinam ^.

Here described from several specimens, 100 to 180 mm. in total length, from

Southern Mexico, Haiti, and St. Croix.

2. Bormitator latifrons. (Tab. I. fig. 3.)

Eleotris latifrons, Richards. Voy. ' Sulphur,' Fishes, p. 57, t. 35. figs. 4-5 (1837) '.

Eleotris maculata (part.), Giinth. Cat. Fish. iii. p. 112 (1861) ".

Dormitator microphthalmus, Gill, Proc. Ac, Philad. 1863, p. 170'.

Eleotris maculata (nou Bloch), iuth. Trans. Zool. Soc. vi. 1869, p. 440 '.

Dormitator maculatus (non Bloch), Jord. & Gilb. Proc. U.S. Nat. Mus. 1881, p. 232', and 1882,

pp. 368 \ 372 \ ZTi \ & 380 ', and Bull. U.S. Fish. Comm. 1882, p. 108 ".

Dormitator macidatus (part.), Jord. & Gilb. Synopsis, p. 632 (1883) "
; Jord. & F]igenm. Proc.

U.S. Nat. Mus. 1886, p. 482''; Eigenm. & Eigenm. Proc. Cal. Ac. (2) i. 1888, p. 52" ;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 18J8, p. 2196 "; Meek, Zool. Pub. Columbian

Mus. V. 1904, p. 227".

Bormitator latifrons, Eigenm. & Eordice, Proc. Ac. Philad. 1885, p. 72".

Length of head 3 (young) to 3 j (adult) in the length of the fish ; mouth rather less obbque than in

D. macvJatus, usually entirely below the level of the eye ; in other characters showing extreme

similarity to the preceding species.

Ilab. Pacific Coasts and Rivers of the Pacific Slope, from California to Ecuador:

Cape St. Lucas > ^.—Presidio (Forrer) ; Mazatlan ^ lo i'*
; Huamuchal -^ (Salvin)

;

Panama ^ ^.—Guayaquil ".

BIOL. CENTE.-AMEE,, Plsces, October 1906. C
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I have examined numerous examples of this form from Presidio, Huamuchal, and

Guayaquil, measuring from 110 to 280 mm. in total length.

4. SICYDIUM, Cuv. & Val., 1837.

Sicijdhm and Cohjhjms, Jord. & Everm. Bull. U.S. Nat. Mus. slvii. 1898, pp. 2205 & 2207.

Oreogobhis, Bouleug. Aun. Mag. N. 11. (7) iv. 1899, p. 12G.

Eody elongate, suboylindrioal. Mouth wide, subtcrmiual, the lower jaw the shorter ; lips thicdt ; both jaws

with a scries of numerous slender teeth, those in the lower jaw horizontal, sometimes completel}' hidden

by the gum ; an inner series of erect conical teeth in the lower jaw
;
palate toothless. Eyes small or of

moderate size
; in terorbital region nioderately broad. Gill-openings of moderate width, nearly vertical,

not produced forward below. Scales small, ctenoid. Two dorsals, with VI (V-YII), 1 10-12 rays ;

anal with I 9-11 ; caudal rounded
;
pectoral symmetrical, rounded ; ventrals united to form a disc

which is free from the body posteriorly, with a basal membrane which is folded to form a pit

anteriorly.

In the males the dorsal fins are more elevated than in the females, wliilst the rays

of the anterior dorsal are produced into long filaments.

The genus comprises about thirty species from tropical rivers near the sea, three of

which are found in Mexico and Central America.

1. Sicydium salvini.

Sicydium salrini, Grant, Proc. Zool. Soc. 1881, p. 159, t. 12. fig. 2\

Sicyopterus salvini, Jord. & Eigenm. Proc. U.S. Nat. Mus. 1886, p. 485 ".

Cotylojms salrini, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2208 '\

OreogohiHS rosenbergii, Bouleng. Ann. Mag. N. H. (7) iv. 1899, p. 126 '.

Horizontal teeth of lower jaw conspicuous. Scales extending forward on the upper surface of head nearly

to the interorbital region; abdomen completely covered with small scales; OS to 76 scales in a

longitudinal series. Dorsal Yl, I 10. Anal 1 10. iJody with broad irregular darlc cross-bars and with

a more or less distinct dark longitudinal band from pectoral to base of caudal ; each scale with a dark

spot at the base ; dorsal fins dusky, the second usually with numerous small dark spots, which may
unite to form a network ; anal dusky in the male, in the female pale with a dark intramarginal stripe.

Ilah. Panama i.

—

Westeisn Ecuadoe '^.

Here described from five specimens, measuring up to 120 mm., including the types

of the species and of 0. rosenhcrgii.

2. Sicydium gymnogaster.
Sicydium yijmnogaster. Grunt, Proc. Zool. Soc. 1881, p. 158, t. 11. fig. 2 and t. 12. fig. 6 '.

Sicyojjterus gymnogaster, Jord. & Eigenm. Proc. U.S. Nat. Mus. 1886, p. 185 ".

CoLyhipus gyvmogusler, Jord. & Everm. Bull. U.S. Nat. ]Mus. xlvii. 1898, p. 2207".

Horizontal teeth of lower jaw usually more or less completely concealed beneath a tleshy ])ad. Scales not,

extending forward on to tho head; abdomen with a median naked area; (30 to 74 scales in a longitudinal

series*. Dorsal VI, 1 10. Anal 1 10. (ioloration as iu S. sidvini, but the tins without spots.

* In three specimens the scales extend forward above (o the level of the gill-opeuing, and in these 1 count

GO to 74 in a longitudinal scries. Usually the scales oonimenoe above the peotoral, and consequently this

number is fewer.
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Hah. Mexico, Michoacan {Mus. Mexico), Hacienda del Hobo, Southern Mexico

(Geddes), Misantla *, Vera Cruz i (Mus. Brit.).

I have examined several examples, measuring up to 120 mm. in total length.

3. Sicydium multipunctatiim, nom. nov. (Tab. I. fig. i.)

Cotyhfus punctatus \, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 362'.

Horizontal teeth of lower jaw concealed. Scales not extending forward on to the head ; abdomen with a

median naked area ; 8-5 scales in a longitudinal series. Dorsal VI, I 10. Anal I 11. Head covered

with small dark spots ; a similar spot on each scale of the body ; numerous small dark spots on the

dorsal fins and on the base of the pectoral.

Hah. Mexico, Tequixistlan in Oaxaca {Gadotv ^).

This species is known only from the type, a specimen 132 mm. in total length.

5. CHONOPHOEUS, Poey, 1861.

Awaous, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2234.

Bodj' elongate, little compressed; head naked, elongate; mouth moderate or large, horizontal; jaws equal

anteriorly or the lower the shorter, with narrow bands of small pointed teeth and an outer series

of more or less distinctly enlarged teeth ,• palate toothless. Eyes moderate, placed high ; interorbital

region rather narrow. Gill-opening nearly vertical, placed in front of the base of the pectoral, scarcely

produced forward below ; 2 or 3 fleshy flaps on the anterior edge of the pectoral arch, projecting into

the branchial chamber and covered by the operculum. Scales small or moderate, ctenoid. Two dorsals,

with VI, I 9-12 raj's; anal with I 0-13 rays; caudal rounded
;
pectoral symmetrical, rounded; ventrals

completely united to form a rounded disc, which is free from the body and has a well-developed basal

membrane.

This genus comprises about ten species from the Tropics, all of which enter or

reside in rivers. The species are variable and difficult to define ; the males diff'er from

the females in having the snout more produced and the mouth larger.

1. Chonophorus banana.
? Gobius taiasica, LicLtenstein, Berl. Abhandl. 1822, p. 273 \

Gobius banana, Cuv. & Val. Hist. Nat. Poiss. xii. p. 103 (1837) "
; Giiuth. Cat. Fish. iii. p. 59

(1861)'; Steind. Sitzungsb. Ak. Wien, Ivi. 1867, p. 351*; Cope, Trans. Am. Phil Soc.

xiv. 1871, p. 473 '
; Jord. & Gilb. Proc. U.S. Nat. Mus. 1882, pp. 368 & 379".

Gobius martinicus, Cuv. & Val. t. c. p. 105 '
; Castelu. Anim. Am. Sud, Poiss. p. 26 (1855) '.

Gobius mexicanus , Giinth. t. c. p. 61 °.

Chonophorus bucculenhis, Poey, Mem. ii. p. 275 (1801) '°.

Rhinogobius contractus, Poey, t. c. p. 424 ", and Enum. p. 125 (1875) ''.

Rliinogobius bucculentus, Poey, Syn. p. 394 (1868) ", and Eiuun. p. 125 ".

Gobius dolichocephalus, Cope, Trans. Am. Phil. Soc. 1869, p. 403 ''.

* This locality was erroneously given as Mazatlan in the original description.

t The differences in the form of the upper teeth appear to be too much subject to intergradatiou to serve

for generic distinctions. If Coiyhpus be not recognized, the name punctatus must be changed, being

preoccupied in Sicydium by S. punctatum, Perugia, ISOG.

C2
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ChonopJionis taiasica, Jord. & Eigcnm. Proc. U.S. Nat. Mus. 1886, p. 500'°; Eigenm. &
Eigenm. Proc. Cal. Ac. (2) i. 1881, p. G8 " ; Meek, Zool. Pub. Columbian Mus. v.

1904, p. 233 '^

Chonophorus mexiconus , Jord. & Eigenm. t. c. p. 501 ''
; Eigenm. & Eigenm. 1. c. ""

; J\Ieek, 1. c'.

Aivaous taiasica, Jord. Proc. Cal. Ae. (2) v. 1895, p. 494.='; Jord. & Everm. Bull. U.S.Nat.

Mus. xlvii. 1898, p. 223G ''
; Jord. & Snyd. Bull. U.S. Fish. Comui. 1900, p. 147

='

; Meek,

Zool. Pub. Columbian Mus. iii. 1902, p. 121 ='.

Aivaous me.vicanus, Jord. & Everm. t. c. p. 2237 '".

Depth of body 5 to (i in the length, leug'tli of liead 3 to 3f. Dorsal YI, I 10. Anal I 10. 60 to 84 scale.'^

ill a longitudinal series, 20 to 20 in a transverse series from origin of second dorsal to that of the

anal flu. Olivaceous ; back and sides with irregular dark spots ; sides of head with s])ots or oblique

lines ; a dark bar on the upper part of base of pectoral ; dorsal, caudal, and pectoral fins with series of

dark spots ; vcutrals and aual immaculate.

Hah. Coasts and Rivers of Tropical America from Southern California to Panama and

from Mexico to Brazil, and also in the West-Indian Islands :

Cape St. Lucas '^.—Presidio--; Puente de Ixtla; Balsas and Cuautla ; Rio

Balsas i'^ -^
; Valles, San Luis Potosi ^'^

; San Francisco, La Antip;ua and Perez,

Vera Cruz ^'^ --'
; Orizaba ^^'

; San Jose ^
; Rio INIotagua (Salviii.) ; Panama ^~.—

Cuba 10^1 12 13. Haiti-; ^lartiuique ^ i^ St. Vincent, St. Croix i'
; St. Lucia i';

Barbados 1"
; Tuiiidad [Giqi^)//) ; Brazil i*".

Here described from several specimens, measuring up to 300 mm.

2. Chonophorus traiisandeanus.

Gobius transandeaiiHS, Giiutli. Cat. Fish. iii. p. 62 (18C1) '.

? Awaous nelsoni, Everm. Proc. Biol. Soc. Washington, xii. 1898, p. 3 " ; Jord. & Everm. Bull.

U.S. Nat. AIus. xlvii. 1898, p. 2235 '.

Gobius (jueiitheri, Regan, Ann. Mag. N. 11. (7) xii. 1903, p. 629 '.

Differs from C. Jiannna especially in having only from 15 to IS scales between the origins of the soooud

dorsal and anal tins.

Ilah. W]:sTEEX IMexico, Rosario, Sinaloa ^ 3_

—

Western Ecuador i *.

G. giientheri was based on male examples, which ditfer considerably from the

females. Probably A. nelsoni will prove to be identical with G. transdndcnnns, and

the species will be found to occur in all the Pacitic Coast streams from Sinaloa to

Ecuador.

G. GOBIUS, Linn.

Gobius, Joid. S: Everm. Bull. U.S. Nat. AIus. xlvii. 189S, p. 2210.

iJody more or less elongate, compressed posteriorly; inoiitli nioderalc; jaws wilh several series of poinJ-ed

Iccth
;
palate loolhless. Fyes [ilaci'd high; iiilt'iorliil al region not vei')" Miik'. tiill-opcnino' nearly

vertical, in front of the basi^ of pec(oral, not m- smrcdy produced i'or«ard below; no tiesliy tlaps on

pectoral arch. (Scales usually ctenoid. Two dorsals, the anterior of live to seven spines. Voutrals

completely united to form a rounded disc, uhich is free from the body and has a basal membrane.
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The limits of this large and cosmopolitan genus have never been precisely defined.

Most of its representatives are marine, but some are fluviatile. Dr. Meek has recently

described two species from fresh and brackish waters near Vera Cruz.

1. Gobius parvus.
Gobius parvus, Meek, Zool. Pub. Columbian Mus. v. 1904, p. 230, t. 17 '.

Dorsal VI 11. Anal 12. 30 scales in a longitudinal series.

Hab. Mexico, Vera Cruz ^

2. Gobius claytoni.

Gobius claytoni, Meek, t. c. p. 231, t. 17 \

Dorsal VI 12. Anal 13. 42 scales in a longitudinal series.

Hab. Mexico, Vera Cruz k

7. GOBIOIDES, Lacep., 1798.

Gobioides, Jord. Sc Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2263.

Body very elongate, compressed posteriorly ; head comparatively short ; mouth large, oblique ;
lower jav>r

more or less distinctly projecting
;
jaws with bands of small pointed teeth and an outer series of sti-ongly

enlarged teeth
;
palate toothless. Eyes small, placed high ; interorbital region rather narrow. Gill-

opening nearly vertical, in front of the base of pectoral, not produced forward below. Scales small,

cycloid. A single dorsal fin, with V-VII 1.5-23 rays ; anal with I 15-22 ; caudal pointed
;
pectoral

symmetrical, rounded ; ventrals completely united to form a rounded disc, which is free from the body

and has a well-developed basal membrane.

Tropical seas, entering rivers.

1. Gobioides broussonetii.

Gobioides broussonetii, Lacep. Hist. Nat. Poiss. ii. p. 580 (1798) '
; Jord. & Eigeiim. Proc. U.S.

Nat. Mus. 1886, p. 512"; Bean & Bean, Proc. U.S. Nat. Mus. 1895, p. 031 '; Eigenm. &

Eigeum. Proc. Cak Ac. (2) i. 1888, p. 75 ' ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1898, p. 2263 k

Amblijopus brasillensis, Sckueid. Block's Syst. Ichth. p. 69 (1801) °
; Cuv. & Val. Hist. Nat,

Poiss. xii. p. 121 (1837) k

Gobius oblongus, Sclineid. t. c. p. SIS k

Gobioides barreto, Poey, Mem. ii. p. 282 (1861) % Syn. p. 394 (1868) '", aud Euum. p. 125

(1876)".

Amblyopus broussonetii, Glintli. Cat. Fisli. iii. p. 136 (1861) 'k

Amblyopus mexicanus, O'Skaugknessy, Ann. Mag. N. PI. (4) xv. 1875, p. 147 ^k

Depth of body 9 or 10 times in the length, length of head 6 to 7. Dorsal VI 1(3-17
; sixth spine separated

by considerable interspaces from the fifth and from the first branched ray ; last ray adnate to the caudal.

Anal I 15-16. Pectoral more than i the length of head, shorter than the ventrals. Caudal IJ (young)

to twice (adult) as long as the head. Body with dark cross-bars, or with a series of dark spots on

each side.
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Ilal). Atlantic Coasts and Eivers from Florida to Brazil, and also in the West-Indian

Islands

:

Mexico 13
; Gulf of Mexico ^.-—Surinam ; Amazons ^

; Eio Janeiro ^
; Cuba » lo ii •

Martinique.

Here described from six specimens (including the type oi A. mexicanus) from Mexico

and Surinam, from 230 to 500 mm. in total length.

Golioiiles peruanus, Steind., 1880, from Peru and Ecuador, will probably be found

in the Pacific Coast streams of Central America. The body is more slender and the

head longer than in G. hroussonctii, whilst the outer series of teeth is much stronger.

Fam. 4. CAKANGID^.
A large family of the tropical and temperate seas, represented in the fresh-water

fauna of Central America by a single species.

SCOMBROIDES, Lacep., 1800.

OVujoplites, Jord. & Everm. Bull. U.S. Nat. Miis. xhii. 1896, p. 898.

Eod}' ovate or fusiform, compressed ; scales lanceolate or linear. itouth rather large, oblique, little

protractile
; teeth somewhat small, pointed, in narrow Lauds in the jaws ; vomerine and palatine teeth

present. Spinous dorsal of a few short spines, connected by membrane at the base only ; soft dorsal

Scomhroidcs palohieta.

long, more or less elevated anteriorly and with the posterior rays much liranchcd and semi-detached as
flnlets. Anal similar to soft dorsal, preceded by two s]iines separate liom (he rest of the tin. Tectoral
short, asymmetrical

:
ventrals with I 5 rays, close together, below the base of the pectorals, wilh the

inner ray attached to I he abdomen by membrane. Caudal peduncle slender; caudal iin widely forked

Ilah. Tropical Seas (one species only from fresh-water lakes of Tropical America)
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The American species belong to the subgenus Oligoplites, Gill, with 4 or 5 dorsal

spines and linear scales. They are six in number, viz. : S. saurus, Bl. Schn.

;

S. refulgens, Gilb. & Starks ; S. alius, Gthr. ; S. mimdus, Jord. & Starks ; 8. saliens,

Bl. ; and S. palometa, C. & V.

The first-named appears to be identical on the Atlantic and Pacific Coasts ; the next

three are known from the Pacific Coast only. S. saliens is an Atlantic species and

Pacific records of it should be referred to S. mundus.

1. Scombroides palometa.
Chorinemus palometa, Cuv. & Val. Hist. Nat. Poiss. viii. p. 392 (1831) \

Chorinemus saliens, var. palometa, Glinth. Cat. Fisli. ii. p. 475 (1860) ^

OUgoplites saliens palometa, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896^ p. 899'.

Depth of body 3| in the length, length of head 4|. Snout as long as eye, the diameter of which is 4| in

the length of head, interorbital width 3-^. Maxillary extending slightly beyond the vertical from the

posterior margin of eye. 12 gill-rakers on the lower part of anterior arch. Dorsal IV, I 19. Anal II,

I 20. Pectoral | the length of head. Least depth of caudal peduncle | the length of head. Silvery,

back brownish ; dorsal dusky, other fins yellowish.

Ilah. Guatemala, Lake Yzabal (Salvin).—Venezqela, Lake Maracaibo ^ ^.

Here described from a specimen of 280 mm. from Lake Maracaibo. There is a

small example (90 mm.) from Lake Yzabal in the British Museum. This species has

not yet been recorded from other localities, but probably enters the sea.

Fam. 5. CICHLID^.

This large family of fresh-water fishes is the dominant perciform group in Tropical

America and Africa. In America the Cichlidse extend from Texas to Argentina, and

comprise about 150 species, which may be grouped into twenty-three genera. Africa

appears to be somewhat richer in both genera and species, whilst a single genus with

three representatives occurs in India and Ceylon.

The study of the relationships of the American genera is of considerable interest in

connection with their geographical distribution, and leaves no room for doubt that the

Mexican and Central-American Cichlid fauna originated with immigrants from the

southern continent. The fact that the most generalized South-American genus Acara

is scarcely generically distinct from the African Paratilapia is also important, and,

seeing that there is no reason to believe that the Cichlids have ever been other than a

fresh-water group, it lends support to the theory of a land-connection between South

America and Africa in Eocene times.

I have recently monographed the American Cichlidge, and, except where some

amplification or alteration is necessary, a list of the species only, with keys for their

identification, is here given.
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Sfjiwjjsis of the Cichlid Genera represented in Mexico and Central America.

I. Aual fin with 3 spines.

No lobe on the anterior branchial arch ] . Acara.

A compressed lobe on the npper part of the anterior branchial arch . 2. Geophagus.

II. Anal fin with more than 3 spines.

Teeth all conical or cylindrical ; mouth small or moderate, moderately

protractile, the pmemaxillary spines (ascending processes) shorter

than the head 3. Cichloso.ua.

Teeth all conical or cylindrical ; month large, very protractile, the

prcemaxillary spines as long as the head J?. Petenia.

Several series of small conical teeth and an outer series of larger teeth,

all or most of which are compressed, incisor-like 5. Herichthys.

Teeth all compressed, entire, with pointed or rounded apices .... 6. Paraneetroplus.

Teeth all compressed, entire, with truncate apices 7. Neetroplus.

Teeth all compressed, mostly tricuspid, onh^ the median ones of the

outer series being entire, with truncate apices 8. Herotilapia.

1. ACARA, Heck., 1840.

Acara, Picgan, Ann. jMng. Nat. Hist. (7) xv. 1905, p. 330.

This, the most generalized genus of American Cichlidse, is very closely allied to the

African l^tratilajna, which it resembles not only in external features, but also in

the anatomy. The only difference between them is that the maxillary is completely

hidden by the prajorbital in Acara, whilst it is more or less exposed distally in

Paraiilnpia. Of the nineteen species of Acara, only one is found as far north as tlie

Isthmus of Panama.

1. Acara cceruleopunctata, Kner & Steind., 1863.

Acara Cn-rnlenimnctata, Ttcgan, Ann. J\Iag. Nat. Hist. (7) xv. 1905, p. 33G.

D. XIV-XV 10-11. A. Ill 8-i). Sc. l(;-2S — . rricoperculum scalcless ; dorsal and anal fins scalclcss ;

dopth of bodj' 2 to 2tJ in the length ; ii gill-rakers on the lower part of anterior arch ; dorsal spines

increasing in length to the last, which is nearly h tlie length of head.

Halt. Panama, Eio Chagres.—N.W. Ecuador.

2. GEOPIIAGUS, Heck., 1840.

Geopl:a(ju!<, Regan, Ann. Mag. Nat. Hist. (7) xvii. 1906, p. 50.

Closely allied to Acara, differing only in the structure of the anterior hranehial arch, ("if the twelve siiecies

eleven are Soutli American.

1. Geopliagus crassilateis, Steind., 1877.

Geojilidjjus cra.\s//ii6ri.s, liX'gan, vVnn. Mag. Nat. Hist. (7) xvii. 190(i, p. 5<S.

1). XVI 10-11. A. Ill 7-8. So. 30-31 ,^'j|. 14 or 15 gdl-rakers on the lower part of anterior arch;

pectoral 'r^-:^ the Icnglh of head, not extending to ahofc the aual.

JIub. PA.VAilA.
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3. CICHLOSOMA, Swains., 1839.

Cichlosoma, Regan^ Ami. Mag. Nat. Hist. (7) xvi. 1905^ p. 61.

This important genus inckules the American Cichlids with more than three anal

spines, witlr all the teeth conical or cylindrical, and with the mouth not ahnormally

protractile. There are G8 species—53 in Mexico and Central America, 1 in Cuba, 1 in

Barbados, and 13 in South America.

1 have arranged the Mexican and Central-American species in five sections, which

appear to be natural groups, but which are not sufficiently sharply defined to rank as

subgenera.

Section 1. Tiiskaps, Giinth., 18G2.

The teeth of the outer series in the upper jaw are in moderate number (10 to 1.5 on each side) and regularly

increase in size anterior})' ; in the lower jaw the teeth are either similar to those in the upper, or

the anterior 3 to (i on each side are enlarged, suhequal and ratlier sharpl}- differentiated from the

smaller lateral teeth. The mouth is small or of moderate width, the maxillary never extending beyond

the vertical from the anterior margin of eye ; the cleft of the mouth is nearly horizontal and entirely

below the level of the eye, the prasorbital being deep ; tlie jaws are equal anteriorly or the lower is some-

what the shorter ; in the adult fish the pnemaxillary spines do not extend to above the orbit. The upper

profile of the snout is usually slightly convex, and except in two species (C. mkropluTtaJiutis and

C. r/odmani) the fold of the lower lip is not continuous. The dorsal tin has XV-XIX 10-15 rays and is

more or less scaly at the base posteriorly ; the anal has IV-VIII 7-12 rays ; the pectoral is usually

rather short and onl)- in one species (G. nlcaraguense) does it extend beyond the origin of the anal ; the

caudal is either rounded, truncate, or emargiuate with rounded lobes.

This group consists of twenty species from Mexico and Central America, one

extending into Colombia.

Heros deppii, Heckel, and Cichlosoma zonatum. Meek, are insufficiently described

species, apparently belonging to this section.

Synoj-isis of the Species.

I. Pectoral not extending to aljove the aual, which has -l to 7 spines.

A. Caudal rounded or truncate.

1. Depth of body If to 2;] iu the length.

a. Last dorsal spiue i] to -g the length of head.

a. Lower jaw a little shorter than the upper; depth of body 2^ to 2| in the leugth
;

caudal peduncle nearly as long as or longer than deep. D. XVII-XVIII 12-15.

A. V-VI 8-10.

Length of head 3| to Si- in the length of the fish 1. eijjeninanni.

Length of head 3§ to 4 in the length of the fish 2. nebuHferum.

j3. Jaws equal anteriorly.

* Caudal peduncle ^ to | as long as deep.

t D- XVI-XYII 12-14.. A. VI-VII 9-10. A large dark

blotch on the caudal peduncle. Depth of body Ij-J to 2

in the length 3. macuUcauda.

EiOL. CEX'JT..-AMEE., Pisces, Octohci' lOOG. i)
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tt D. XVII-XVIII 11-13. A. VI-VII 8-9. Dark cross-bars and a dark band

from ojjerculum to base of caudal.

Depth of body In to 2 in tlie length, length of head SJj (young) to 3|- (adult).

Last dorsal spine i, pectoral ^r the length of head 4. fenestratum.

Depth of body 2;^ in the length, length of head of (adult). Last dorsal

spine -i, pectoral f the length of head 5. se.rfasciaiuni.

** Caudal peduncle from | to as long as deep.

t 8 to 10 gill-rakers on the lower part of anterior arch ; a broad dark band from

pectoral to base of caudal.

D. XVII 13. A. VI 9. Last dorsal spine ^ the length of head 6. bifasciatuin.

D. XVI-XVIII 12-14. A. VI-VII 9-10. Last dorsal spine ? the length

of head 7. guttulatum.

tt 7 or 8 gill-rakers on the lower part of anterior arch.

f Fold of the lower lip continuous, or at least with a

continuous free edge. D. XVIII 11-13. A. (V)

\1 9-11. Dark cross-bars and a dark band ending

in a spot on the base of caudal more or less distinct . 8. microplithahniis.

XX Fold of the loAver lip not continuous, rai'cly subcontinuous in the youiii;-.

Diameter of eye 3 to 5 in the length of head, interorbital width 2:-; to 3 (in

specimens of 85 to 2G0 mm.). D. XVII-XVIII 11. A V-VI 8-9,

An interrupted dark longitudinal band or a series of spots above the

lateral line, another from middle of side to caudal ; lower parts of head

and body sometimes blackish 9. melanurum.

Diameter of eye 4 to 5i in the length of head, interorbital width 3 (in

specimens of 80 to 175 mm.). D. XV-XVI 10-11. A. V-VI 8-9.

Usually 5 or 6 dark cross-bars ou the posterior part of the body; lower

parts of head and body sometimes blackish 10. lahridens.

Diameter of eye 4 to 4| in the length of head, interorbital width 2^ to 2?

(in specimens of 130 to 240 mm.). D. XVI-XVIII 12-13. A. VI-

VII 8-9. Dark cross-bars and a dark band from operculum to

caudal 11. gadovU.

Diameter of eye 4 to 41? in tlie length of head, interorbital width 2tV to 2"!?

(in specimens of 9(5 to 177 mm.). D. (XVI-XVII) XVIII 10-12 (13).

A. (IV) V-VI 8-10 (11). A broad blackish angular band from oper-

culum to the middle of side and thence upwards to the spinous dorsal
;

a dark blotch on the caudal peduncle 12. aiiyulifcnim.

Diameter of eye 4:^ to 4^ in the length of head, interorbital width 2'z to 3

(in specimens of 133 to 155 mm.). D. XVIII 9-11. A. V-VI 8-10.

A dark angular band as in C. anyulifermn; a narrow longitudinal band

from the angle of the broader one to the base of caudal, where it forms

a vertically expanded spot 13. intenuediuM.

D. XVI 12. A. V 8. 10 or 11 obscure dark cross-bars ; a scries of 4 to 6

blackish spots, usually ocellatcd and vertically expanded, below the

dorsal fin on the posterior part of the body ; an ocellus on the upper part

of the base of caudal Ik pavonaceum.
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h. Last dorsal spine t^ the length of head.

Depth of body 2^5 in the length. D. XVII 11. A. V 8 15. sieboldii.

Depth of body 2i-2| in the length. D. XVI-XVII 12-13. A. V 10 . . 16. gudmani.

2. Depth of body 3 to S^ in the length ; last dorsal spine ^ to § the

length of head. D. XV-XVII 12-13. A. IV-V 9-10 . . .17. irregidare.

B. Caudal emarginate^ with rounded lobes ; depth of body 2|-2* in the

length ; last dorsal spine i- the length of head. D. XVII 13.

A. \I 9 18. lentiginosimi.

II. Pectoral extending to above the origin of anal. D. XVIII 10-11.'o

A. VII 8. So. 34 j^ 19. balteatum.

III. Pectoral extending to above the second or third anal spine.

D. XVIII-XIX 10-11. A. VII-VIII 8-9. Sc. 35 ^^. . . .20. nicaraguense.

1. Cichlosoma eigenmanni, Meek, 1902.

Cicfdosoma eigenmanni, Regan^ Ann. Mag. N. H. (7) xvi. 1905, p. 225.

Hal). Southern Mexico, Rio Papaloapam [Gadoiv).

2. Ciclilosoma nebuliferum, Giinth., i860.

Cichlosoma nebuliferum, Pi,egan, Ann. Mag. N. H. (7) xvi. 1905^ p. 226.

Ilah. Southern Mexico, Isthmus of Tehuantepec [Salle).

3. Ciclilosoma maculicauda, Eegan, 1905. (Tab, II. fig. 3.)

Cichlusoma maculicauda, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 227.

Ilab. Guatemala, liio Motagua and Lake Yzabal (Salvin) ; Panama, Rio Chagres

(Salvin).

4. Ciclilosoma fenestratum, Giinth., i860.

Cichlosoma fenestraium, Regan, Ann. Mag. N. H. (7) xvi. 1905^ p. 227.

Ilab. Southern Mexico, Chimalapa [Buller), Vera Cruz, Boca del Rio, and Rio

Papaloapam (Gadow).

5. Cichlosoma sexfasciatum, Regan, 1905. (Tab. IV. figg. 2, 2 a.)

Cichlosoma sexfasciatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 230.

Rah. Mexico, Guapote.

This species is intermediate between C. fenestratum and C. microjjhthalmus. From

the former it is distinguished by the shorter head, smaller eye, shorter pectoral fin,

lower dorsal spines, &c. ; from the latter by the shorter caudal peduncle and the

broadly interrupted fold of the lower lip.

6. Cichlosoma bifasciatum, Steind., 1864.

Cichlosoma bifasciatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 228.

Ilab. Mexico.
D2
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C. lifasciatum probably inhabits Southern Mexico, like the other species described

by Dr. Steindachner in his memoir.

7. Ciclilosoma guttiilatimi, Giinth., 1804.

Cichlosouia yuttulatum, Regan, Auii. Alag. N. H. (7) xvi. 1905, p. 2,29'.

Hah. SouTiiEKX Mexico, Eio de Sarabia [Bailer i)
; Guatemala, Lakes Amatitlan and

Nacasil (Sahiit).

Ciclilosoma zonatum, Meek (Proc. Biol. Soc. Washington, xviii. 1905, p. 245), from

Tehuantepec, may be identical with C. guttulatum.

8. Ciclilosoma iiiicroplitlialiiius, Gunth., 1862. (Tab. VII. fig. 2.)

CichJosoma microphthalmus, Regan, \\n\. j\lag. N. H. (7) xvi. 1905, p. 230.

Ciclilosoma r/uentheri, Regan, t. c. p. 2o3.

Hall. Guatemala, Vdo Motagua [Salviii).

After re-examination of the types 1 am unable to recognize C. guenflieri, Pellegrin

{C. oljlonf/ii.s, Giinth., ncc Casteln.), as distinct from C. micro]:)ht]mhnus.

9. Ciclilosoma iiielaiiuriini, Giinth., 1SG2.

Cic/dosoma melanurum, Regan, Ann. ilag. N. H. (7) xvi. 1905, p. 231.

Hah. Guatemala, Lake Peten (Salviv).

10. Ciclilosoma labrideiis, Pellegr., 1903.

Ctcklusoma lahridens, Regan, Ann. ilag. N. H. (7) xvi. 1905, p. 443.

Hah. Mexico, Eio Pannco and its tributaries.

11. Ciclilosoma gadovii, Regan, 1905. (Tab. V. figg. 2, 2 a.)

Ciddosoiaa ijadovii, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 232.

Hah. iSouTiiEKN Mexico, Motzorongo in Vera Cruz {Gadoiv), Oaxaca, Tehuantepec.

Dr. INIeek's repetition * of the error of confusing C. gadovii with C. melanurum

makes it necessary for me to call attention to the more imjiortant points in which these

species differ. C. melanurum has been twice figured, by Gtintlaer (Trans. Zool. Soc. vi.

1869, t. 72. fig. 3) and liy Steindachner, under the name //cro.v melanopogon{DejAi.sc\\v.

Ak. Wien, xxiii. 1864, t. 1. fig. 3). A comparison of these figures with the one now

given of C. gadurii \^']\l show the notable difference in marking between the two

species and also that the snout is more produced and has its up[ter profile less decurved

in C. mela/imrum. The interorbital space is much wider in C. e/adovli than in

C. melanuruin, its width being contained from 2;^ to 2| times in the length of the head in

four specimens of the former, measuring from 130 to 240 mm. in total length, and 2^3- to

* I'roc. liiol. Soc. Waah. xviii. 1005, p. 245.
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times in the length of the head in four specimens of the latter species, 85 to 260 mm.
in total length. C. gadovii is subject to the same range of variation in colour-

markings as C . fenestratum ; in some specimens the dark cross-bars are strongly marked

and the longitudinal band is scarcely visible, in others the cross-bars are faint and the

longitudinal band is very strong. It is curious that Dr. Meek, who has had the

privilege of collecting these fishes, should attempt to distinguish in this respect between

C. parma [=fenestratum), with the lateral band faint or absent, and C. melaimram

(—gadovii), with a conspicuous dark lateral band.

12. CicMosoma anguliferum, Giinth., 1862.

Cichlosoma intermedium, var. anguliferum, Regau^ Ann. Mag. N. H. (7) xvi. 1905, p. 233.

Hah. GuATE:i[ALA, Rio de Santa Isabel [Sahin), Rio Santa near Cahabon [Sarg).

The slight difference in colour-markings between this species and the next appears

to be correlated with other slight peculiarities, so that I am inclined to provisionally

recognize them as distinct. In C. a'ngulife7'um the interorbital space is a little wider

and the dorsal spines rather higher than in C. intermedium, the last spine measuring

rather more than f the length of the head in the former and distinctly less than f of

the head in the latter species.

13. Cichlosoma intermedium, Giinth., 1862.

Cichlosoma intermedium (part.)j Eegan, Anu. Mag. N. H. (7) xvi. 1905, p. 232.

Hal. Guatemala, Lake Peten [Sa.lvin).

14. CicMosoma pavonaceum, Garman, 1881.

Cichlosoma pavonaceum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 234.

Hah. NoETHEKN Mexico, Monclova in Coahuila.

15. Cichlosoma sieboldii, Kner & Steind., 1864.

Cichlosoma sieboldii, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 235.

Hah. PANAiiA.

—

Colombia.

Heros deppii, Heckel, 1840, from Mexico, may be allied to this species.

16. Cichlosoma godmani, GUuth., 1862.

Ciciilosoma godmanni, E.egan, Ann. Mag. N. H. (7j xvi. 1905, p. 235.

Hah. Guatemala, Rio Cahabon [Salvhi).

17. Cichlosoma irregulare, Giinth., 1862.

Cichlosoma irregulare, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 236 \

Hah. Guatemala, Lake Yzabal, Rio Geronimo, Rio Usumacinta (Salvin), Lake San

Cristobal [Sarg).
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18. Cichlosoma lentiginosum, Steind., 1864.

Cichlosoma lentiginosum, Regan, Ann. jMag. N. H. (7) xvi. 1905, p. 237.

Bah. "Mexico."

Probably an inhabitant of Southern Mexico.

19. Cichlosoma balteatum, Gill & Bransf., 1877. (Tab. II. fig. 1.)

CichJosoma halteaium, Regan, Ann. ]\Iag. N. li. (7) xvi. 1905, p. 238.

Hal). Lake Nicaragua.

20. Cichlosoma nicaraguense, Gtinth., 1864.

Cichlosoma nicaraguense, Regan, Aim. Mag. N. II. (7) xvi. 1905, p. 238.

Hah. Lake Nicaragua.

vSection 2. Archocentrus, Gill, 1877.

Very closely allied to Tlierajis, but with the anterior pair of teeth of the outer series in the upper jaw often

somewhat enlarged, with a longer pectoral and more numerous anal spines. The group maj' be thus

defined :—Body rather deep (depth I| to 2' in the length, caudal peduncle i to | as long as deep) ; mouth

rather small, moderately protractile (maxillary not extending beyond tho vertical from anterior margin oi

eye, priemaxillary spines extending to just above the anterior margin of eye). D. XVII-XIX 7-10, the

soft fin scaly at the base. A. VIII-XII C-9. Pectoral extending beyond the origin of anal ; caudal

rounded or subfrunoatc.

Six species, from Southern Mexico, British Honduras, Guatemala, and Nicaragua.

Sijnopsis of the Species.

I. 6 to 8 gill-rakers on the lower part of anterior arch.

A. Maxillary extending to the vertical from anterior margin of eye.

D. XTII-XYIII 8-9. A. VIII-X G-8. 2 or 2l scales between lateral line

and base of anterior part of soft dorsal 21. nigroj'asciatuni.

D. XVII-XIX 8-10. A VIII-X 7-8. 3^ or 4 scales between lateral line

and base of anterior pai . of soft dorsal 22. octofasciutuui.

B. Maxillary not extending to tLe vertical from anterior margin of eye.

«. Pectoral as long as or a little longer than the bead. D. XVIII-
XIX 9-10. A. VIII-X 7-8 23. spiluram.

h. Pectoral
f^
the length of liead.

D. XVIII-XIX 9-10. A, IX 9 24.. immuculutnin.

D. XVIII-^XIX 7-8. A. XI-XII 7-8 25. spinosissimum.

II. 15 gill-rakers on tlic lower part of the anterior arch. D. XVI 8-9.

A. X-XI 8-9 26. centrarchus.

21. Cichlosoma nigrofasciatum, Gunth., 1869.

CichJosoma nigrofasciatum, Regan, Ann. :Mag. N. H. (7) xvi. 1905, p. 75.

Hah. Guatemala, Lakes Amatitlan and Atitlan {Salvin).
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22. Cichlosoma octofasciatum, Eeo;an, 1903.

Cichlosoma octofasciatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 331.

Hab. Southern xVIexico, Rio de Savabia (BuMer) ; British Honduras (Robertson).

The systematic position of this species is rather doubtful, as the dentition of some

specimens is very like that of the more generalized members of the subgenus

ParaiMenia. Other characters seem to indicate relationship with C. nigrofasciatum.

23. Cichlosoma spilurum, Gunth., 1862.

Cichlosoma sjnlurwn, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 75.

Hab. Guatemala, Rio Motagua and Lake Yzabal [Salvin).

24. Cichlosoma immaculatum, Pellegr., 1904.

Cichlosoma immaculatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 77.

Hab. Guatemala, Rio Polochic.

25. Cichlosoma Spinosissimum, Vaill. & Pellegr., 1902.

Cichlosoma spinosissimuin, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 76.

Hab. Guatemala, Rio Polochic.

26. Cichlosoma centrarchus, Gill & Bransf., 1877. (Tab. IV. figg. 1, 1 a.)

Cichlosoma centrarchus, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 77.

Hab. Lake Nicaragua.

Section 3. Astatheros, Pellegr., 1904.

Teeth of the outer series usually rather more numerous and less strongly enlarged anteriorly than in Theraps,

but in the more specialized forms reduced in number and with the anterior pair in the upper jaw and
the two anterior pairs in the lower strongly enlarged. The maxillary never extends beyond the vertical

from the anterior edge of the eye ; the priemaxillary spines measure from a little less than 4 to slightly

more than \ the length of head ; the upper profile of the snout is straight aud oblique. The body is

rather deep (depth 1| to 21 in the length). The dorsal fin has XIV-XVII 10-15 rays and is more or

less scaly at the base posteriorly; the anal has V-VIII 8-10 rays; the pectoral is usually elongate (in

C. lieterodontum and C. altifroiis it extends to above the origin of the anal, in the other species it

is longer) ; the caudal is subtruuoate, rounded, or slightly emargiuate with rounded lobes. The gill-

rakers are usually more numerous than in most other species of the genus (usually 11 to 13 on the lower

part of the anterior arch, but only or 10 in C. citrlnelluni, 9 in 0. lohochilus, 8 in C. eri/tkrcnim).

Eleven species from Southern Mexico and Central America, one ranging into

Colombia.

Synopsis of the Species.

I. Lips normal ; anterior teetli not strongly enlarged.

A. Fourth to sixth dorsal spines longer than the rest.

D. XVI 10-11. A. VI 8-9. 11 or 13 gill-rakers on the lower part of anterior arch.

Pectoral extending to above the middle of anal 27. robertsoni.

Pectoral extending to the posterior end of anal 28. lonrjimanus.
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B. Dorsal spines subequal from the fifth or sixtli or incrensing in length throughout.

1. D. XIV-XV 12-15. A. V-A^I 8-9. 11 gill-rakers on the lower part of anterior arch
;

snout not longer than postorbital part of head.

Pectoral as long as the head ; depth of body ll in its length ; last dorsal

spine 5 the length of head; caudal rounded 29. iiiacracorithv.'i.

Pectoral a little shorter than the head; depth of body 2 in its length ; last

dorsal spine i the length of head (a little more in the young) ; caudal

suhtruncate 30. Iieferodanluin.

2. ri. XVI 11. A. V 8-9. 12 gill-rakers on the lower part of

anterior arch ; snout longer than postorbital part of head
;

pectoral extending uea iy to above origin of anal . ..... 31. a/tifron.s.

3. D. XYI-XVII 11-12. A. Yll 8-9.

a. Pectoral extending to above the last anal spine; 12 or 13 gill-

rakers on the lower part of anterior arch ; snout longer than

postorbital part of head 32. rosiratum.

b. Pectoral extending to above the third or fourth anal spine.

12 gill-rakers on the lower part of anterior arch; caudal slightly

emarginate, «itli rounded lobes 33. marjiiiritifennn.

9 or 10 gill-rakers on tlie lo\ier part of anterior arch; caudal

rounded 31. citrinelluin.

II. Lips exccjitionally thick; anterior pair of teeth in the upper jaw strongly enlarged;

two anterior ]iairs of teeth in the lower jaw enlarged and subequal.

I). XVII 11-12. A. VII-VIII 8-9. Pectoi'al extending to above the third to lifth anal

spines.

A. Lips subnormal, scarcely produced mcdianly 35. erythrteuin.

13. Each lip jiroduccd mcdianly as a long fleshy flap.

Length of head nearly 3 in the length of the fish ; 9 gill-rakers on the lower

part of anterior arch .36. lobuchihis

.

Lengtli of head 2.', to 2
-|
in the length of the lish ; 1 1 or 12 gill-i'akers on the

lower part of anterior arch 37. lahudum.

27. Ciclil'^'ioma ro'oertsoni, Eegan, lOU-j. (Tab. ill. fig. L)

Ciclilosoina roberiaoni , Regan, Ann. Mag. N. LI. (7) xvi. 1905, p. 239.

llaJj. British Honduras, Stann Creek [liohertsoii).

28. Ciclilosoma longimaiius, Gunth., 1SG9.

Cich/osoma lofH/iiiui'ims, Regan, Ann. Mag. N. H. (7) xvi. 11)05, p. 2^0.

Ifab. L,\KE Nicaragua [Salviv).

29. Ciclilosoma macracantliiis, Giinth., 1864. (Tab. V. fi--. i.)

Cirliloso'ina macracuittliua (i)art.), Regan, Ann. Mag. N. 11. (7) xvi. 1905, p. 241.

llnh. GuATiiJiALA, nuainiichal and Chiapam [iSalv'nt).



CICHLOSOMA. 25

30. Cichlosoma heterodontum, Vaill. & Pellegr., 1902.

Cichlosoma heterodontus, Regan^ Ann. Mag. N. H. (7) xvi. 1905, p. 241.

Hab. Southern Mexico, Tequixistlan in Oaxaca (Gadow), Tehuantepec.

Dr. Meek * considers me to be in error in placing his C. evermanni in the synonymy

of C. heterodontum, and would distinguish between G. evermanni, with all the teeth

conical and the fold of the lower lip continuous, but freer at the sides than in front,

and C. heterodontum, with some of the teeth worn and ending in a flat circular

surface and the fold of the lower lip interrupted. The examination of a series of

specimens of the closely allied C. macracanthus has shown me that both conditions

of the dentition and of the lower lip are to be found in that species. Three small

specimens of C. heterodontum were collected by Dr. Gadow at Tequixistlan. The
largest (125 mm.) has some of the teeth worn and the fold of the lower lip continuous.

The others (53 and 76 mm.), formerly referred by me to C. macracanthus, have

conical teeth, but the fold of the lower lip is interrupted.

31. Cichlosoma altifrons, Kner & Steind., 1863.

Cichlosoma altifrons, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 242.

Hah. Panama.—Colombia.

32. Cichlosoma rostratum, Gill & Bransf., 1877. (Tab. VII. fig. 1.)

Cichlosoma rostratum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 243.

Hah. Lake Nicaragua.

33. Cichlosoma margaritiferum, Gtinth., 1862.

Cichlosoma margaritiferum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 316.

Hah. Guatemala {Salvin). ,

34. Cichlosoma citrinellum, Giinth., 1864.

Cichlosoma citrinellum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 316.

Hab. Lakes Managua {Dow) and Nicaragua {Salvin).

35. Cichlosoma erythrseum, Giinth., 1869.

Cichlosoma erijthroEum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 318.

Hah. Lake Managua {Bow).

36. Cichlosoma lobochilus, Giinth., 1869.

Cichlosoma lobochilus, Regan, Ann, Mag. N. H. (7) xvi. 1905, p. 318.

Hah. Lake Managua {Dow).

* Proo. BioL Soc. Washington, xviii. 1905, p. 244.

BIOL, centr.-amer., Pisces, October 1906. E
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37. Cichlosoma labiatum, GUnth., 1864.

Cichlosoma labiatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 319.

Hab. Lakes Managua and Nicaragua {Dow).

Section 4. Thoeichthys, Meek, 1904.

Very similar to AstatJieros in form and dentition, but with tiie dorsal and anal fins entirely scaleless and the

caudal truncate or slightly emarginate, usually with pointed lobes. Dorsal XV-XVII 8-12. Anal VI-

IX 6-9. 9 to 12 gill-rakers on the lower part of the anterior arch. The coloration of the three species

of this group may be described thus :—About six dark cross-bars, the third bearing a blackish blotch on

or below the lateral line; suboperoulum usually blackish; head and anterior part of body with blue

spots ; vertical fins dusky, usually with light spots.

Synopsis of the Species.

Pectoral extending to above origin of anal 38. caUolepis-

Pectoral extending to above middle anal spines 39. aureum.

Pectoral extending to first branclied ray of anal 40. affine.

38. Cichlosoma caUolepis, Regan, 1904. (Tab. li. fig. 2.)

Cichlosoma caUolepis, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 321.

Hob. Mexico, San Domingo de Guzman [Bidler).

39. Cichlosoma aureum, Giinth., 1862.

Cichlosoma aureum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 320.

Hah. SouTHEEN Mexico, Eio Papaloapam {Gadow, Meek), San Domingo de Guzman

and Eio de Sarabia (i^^Wer) ; Guatemala, Lake Yzabal and Rio Motagua (Salvin).

40. Cichlosoma affine, Giinth., 1862.

Cichlosoma affine, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 321.

Eab. Guatemala, Lake Peten (Salvin).

Section 5. Paeapetbnia, Regan, 1905.

The anterior pair of teeth in the upper jaw and the two on each side of the anterior pair in the lower are more

or less strongly enlarged and canine-like. The mouth is usually larger, more oblique and more pro-

tractile than in other groups of Cichlosoma, the length of the lower jaw or of the proimaxillary spines,

from the anterior edge of the upper jaw, measuring from f to a little more than | the length of the head.

The upper profile of the snout is straight ; the told of the lower lip is continuous or subcontiuuous. The
dorsal fin has XV-XVIII 8-13 rays and posteriorly has a scaly sheath at the base and a short series of

scales on each intorradial membrane; the anal has IV-IX 7-10 rays; the pectoral is shorter than the

head ; the caudal is rounded.

In addition to the thirteen species from Mexico and Central America, there are two,

the most generalized of the group, C. tetracantiius and C. adspersuin, from Cuba and
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Barbados respectively, two from Western Ecuador, C.festoe and C. ornatum, allied to

C. urophtludmus or C. istlanum, and two, C. kraussi from Colombia and C. spectahile

from the Amazon, more specialized than any in the great protractility of the mouth

and apparently allied to C. managuense.

Synopsis of the Mexican and Central-American Species.

I. D. XV-XVI 10-13. A. V 7-10. Pectoral |-| the length of the head. Prfemaxillary spinas

I to "5 the length of head, extending to above anterior part of eye ; maxillary not extending

to below the eye ; canines moderate.

A. Snout nearly as long as the postorbital part of head (in the adult) ; caudal peduncle as

long as deep.

1. Length of head 2| (young) to 3 (adult) in the length of the fish; jaws equal anteriorly.

Interorbital width 3^ to 3^ in the length of head. A dark spot below the origin

of the lateral line, another on the middle of the side, a third at the base

of caudal 41. isilamim.

Interorbital width 4 in the length of head. An interrupted dark longitudinal

band from operculum to the base of caudal 42. steindachneri.

2. Length of head 2^ (young) to 2f (adult) in the length of the fish
;

lower jaw slightly projecting ; coloration as in C. steindachneri . 43. bartoni.

B. Snout shorter than the postorbital part of head (in the adult).

Depth of body 2 to 2^ in the length ; caudal peduncle f as long as deep ; lower

jaw slightly projecting 44. beani.

Depth of body 2^ to 2f in the length ; caudal peduncle as long as deep ; lower

jaw projecting 45. mento.

II. D. XV-XVII 10-12. A. VI 8-9. Pectoral % to % the length of head.

Prffimaxillary spines nearly \ the length of head, not extending to

above middle of eye ; maxillary extending to the vertical from anterior

margin of eye ; canines moderate 46. urophthahnus.

III. D. XVI-XVIII 9-12. A. VI-IX 7-10. Prajmaxillary spines | or slightly more than j,

the length of head, extending to above the middle of orbit ; maxillary extending to below

anterior margin or anterior ^ of eye ; canines strong.

A. Last dorsal spine f to -i- the length of head. D. XVI-XVII 9-12.

Snout shorter than postorbital part of head (in the adult). A. VI-VIIl 8-9.

A dark spot above the origin of the lateral line, another on the middle

of the side, a third at the base of the caudal 47. trimactdatum.

Snoiit as long as postorbital part of head (in the adult). A. VIII-IX 7-9.

An interrupted longitudinal band from eye to base of caudal .... 48. salvini.

B. Last dorsal spine | the length of head. D. XVIII 10. A. VII-

VIII 8-9 49. multifasciatum.

C. Last dorsal spine i the length of head. D. XVII-XVIII 9-11. A. VII-VIII 8-9.

Depth of prfeorbital \ to § the diameter of eye (in specimens of 120 to 130 mm.

in total length) ; caudal peduncle | as long as deep 50. friedrichstahli.

E2
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Depth of praeorbital 3 the diameter of eye (in a specimen of 115 mm.) or

equal to it (in the adult fish) ; caudal peduncle f to | as long as deep . 51. motaguense.

IV. D. XVIII 10-12. A. VI-VII 8-10. Priemaxillary spines i? or slightly more than I tlie

length of head, extending to above posterior edge of orbit ; maxillary extending to below

anterior ^ or middle of eye ; canines strong ; last dorsal spine
J
the length of head.

D. XVIII 10. A. VII 8. Maxillary extending to below middle of eye;

depth of prseorbital | to i the diameter of eye (in specimens of 187

to 195 mm.) 52. managuejise.

D. XVIII 12. A. VI 9-10. Maxillary extending to below anterior ^ of eye
;

depth of prseorbital f to j the diameter of eye (in specimens of 140 to

14.4 mm.) 53. dovii.

41. CichloSOma istlanum, Jord. & Snyder, 1899.

Cichlosoma istlanum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 326.

Hah. Mexico, Rio p]alsas and its tributaries.

42. Cichlosoma Steindaclmeri, Jord. & Snyder, 1899.

Cicldosoma steindachneri, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 441.

Hab. Mexico, Eio Panuco and its tributaries.

43. Cichlosoma bartoni, Bean, 1892.

Cichlosoma bartoni, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 445

Hab. Mexico, Rio Panuco and its tributaries.
'.''

44. Cichlosoma beani, Jord., 1888. (Tab. VI. fig. 1.)

Cichlosoma heard, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 328.

Hab. Mexico, rivers of Sinaloa and Jalisco.

45. Cichlosoma mento, Vaill. & Pellegr., 1902.

Cichlosoma inento, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 329.

Hab. Southern" Mexico, Rio Negro.

46. Cichlosoma urophthalmus, Giinth., 1862.

Cichlosoma urophtlialmus, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 332.

Hah. Mexico, Yucatan
; British HonduRzIS ; Gqateaiala, Lake Peten (i'aiJyiu).

47. Cichlosoma trimaculatum, Gunth., 1869.

Cichlosoma tiimaculaium, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 333.

Hah. Southern Mexico, Oaxaca and Tehuantepec ; Guatemala, Iluamuchal and
Cliiapam (^Salvin).
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From Dr. Meek's* description of adult specimens of his C. mojarra, founded on a

small example with malformed spinous dorsal, it is evident that this species is identical

with G. trimaculatum, and not with the closely allied C. salvini, as I at first supposed.

48. CicMosoma salvini, GUnth., 1864.

Cichlosoma salvini, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 334.

Hab. Southern Mexico ; British Honduras {Robertson) ; Guatemala, Lake Peten and

Rio de Santa Isabel (tSalvin), Cahabon {Sarg).

49. Cichlosoma multifasciatum, Regan, 1905. (Tab. III. fig. 3.)

Cichlosoma multifasciatum, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 335.

Hab. British Honduras, Stann Creek [Robertson] ; Guatemala, Lake Peten (Salvin).

50. Ciclilosoma friedrichstahli, Heck., 1840. (Tab. HI. fig. 2.)

Cichlosoma friedrichstahli, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 336.

Hob. Guatemala, Lake Peten {Salvin).

51. Cichlosoma motaguense, Gunth., 1869.

Cichlosoma motaguense, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 336.

Hab. Guatemala, Rio Motagua {Salvin).

52. Cichlosoma managuense, Giinth., 1869.

Cichlosoma managuense, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 337.

Hab. Lakes Managua {Dow) and Nicaragua.

53. Cichlosoma dovii, Gunth., 1864.

Cichlosoma dovii, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 338.

Hab. Lake Nicaragua {Salvin).

4. PETENIA, Giinth., 1S62.

Petenia, Regan, Ann. Mag. Nat. Hist. (7) xvi. 1905, p. 433.

The single species is allied to Cichlosoma dovii and C. managuense, but has the

mouth larger and the maxillary more exposed, whilst the praemaxillary processes are

as long as the head and extend nearly to the origin of the dorsal fin.

1. Petenia splendida, Giinth., 1862.

Petenia splendida, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 433.

D. XV-XVI 12-13. A. V 8-10. So. 40-45 ^:[j.

Hab. Guatemala, Lake Peten {Salvin).

* Proc. Biol. Soc. Washington, xviii. 1905, p. 244.
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5. HERICHTHYS, Baird & Girard, 1854.

Herichthys, Regan, Ann. Mag. Nat. Hist. (7) xvi. 1905, p. 434.

Differs from Cichlosoma only in the dentition, the enlarged outer series of teeth

being compressed. The four species inhabit Mexico and Central America, one

ranging into Texas, the northern limit of the family.

Synopsis of the Sjiecies.

I. D. XV-XVII 10-12. A. V (VI 7) 8-9. Caudal peduncle § as long as

deep 1. cyanoyuttatus.

II. D. XVI-XVII 13. A. V 10. Caudal peduncle as long, or nearly as long, as deep.

Last dorsal spine more than i the length of head ; diameter of eye 3f in the

length of head (in a specimen of 182 mm.) 2. hocourti.

Last dorsal spine less than i the length of head ; diameter of eye 4 in the

length of head (in a specimen of 126 mm.) 3. underwoodi.

III. D. XVI-XVIII 11-12. A. VI-VII 9-10. Caudal peduncle i to f as

long as deep 4. geddesi.

1. Herichthys Cyanoguttatus, Baird & Girard, 1854.

Herichthijs cyanoguttatus, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 434.

Hah. NoRTH-KASTEKN MEXICO, Nuevo Leon, Tamaulipas, and San Luis Potosi, extending

into Texas.

2. Herichthys bocourti, Vaill. & Pellegrin, 1902.

Herichtliiis hocourti, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 435.

Hah. GuATEMAL.\, Lake [Yzabal] Isabel.

3. Herichthys underwoodi, sp. n. (Tab, III. fig. 5.)

Depth of body 2| in the length, length of head .31. Snout nearly as long as postorbital part of head.

Diameter of eye 4 in the length of head, interorbital width 2|. Depth of prtcorbital slightly more than

the diameter of eye. Jaws equal anteriorly ; maxillary extending to between nostril and eye ; fold of the

lower hp not continuous ; check with 5 series of scales ; 8 gill-rakers on the lower part of anterior arch.

Scales 32 -^,, 3| between lateral line and anterior part of soft dorsal. Dorsal XVII 13, commeucino-

above the extremity of operculum, the spines subequal from the fourth to the fourteenth, thence inereasinc

in length to the last, which is less than i the length of head ; soft fin, when laid back, extending a little

beyond the base of caudal. Anal V 10. Veutrals extending to the vent. Caudal rounded. Caudal
peduncle as long as deep. Body with 6 dark cross-bars; vertical fins with small dark spots.

Hah. Costa Kica (C. F. Undenvood).

A single specimen, 126 mm. in total length.

4. Herichthys geddesi, Regan, 1906. (Tab. III. fig. 4.)

Htrichtlnjs geddcd, Regan, Ann. ]\Iag. N. H. (7) xvi. 1905, p. 436.

Hah. iSouTiiERN Mexico {Geddes).
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6. PARANEETEOPLUS, Regan, 1905.

Paraneetroplus, Regan, Ann. Mag. Nat. Hist. (7) svi. 1905, p. 436.

The single species is apparently allied to Cichlosoma nehuliferum and to Neetroplus

nemafopus. All the teeth are compressed, with pointed or rounded apices.

1. Paraneetroplus buUeri, Eegan, 1905. (Tab. VI. fig. 2.)

Paraneetroplus bulleri, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 436.

D XVIII 12. A. VI 9. So. 34 J. Mouth small, with the lower jaw shorter than the upper.

Hab. Mexico, Rio de Sarabia {Buller).

7. NEETROPLUS, Giinth., 1869.

Neetroplus, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 437.

Very close to Paraneetroplus, but with truncate incisor-like teeth. A single species

from Nicaragua.

1. Neetroplus nematopus, Giinth., 1869.

Neetroplus nematopus, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 437.

D. XIX 10. A. VIII 7. So. 33 ||. Mouth smaU, with the jaws nearly equal anteriorly.

Hal. Lakes Managua {Bow) and Nicaragua.

8. HEROTILAPIA, Pellegr., 1904.

Herotilapia, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 438.

The species is evidently closely allied to Cichlosoma nigrofasciatum, but the teeth

are compressed and tricuspid, except the median ones of the outer series, which are

truncate incisors.

1. Herotilapia multispinosa, Giinth., 1869.

Herotilapia multispinosa, Regan, Ann. Mag. N. H. (7) xvi. 1905, p. 438.

D. XVIII 9. A. XI 8. So. 28 g-

Hah. Lake Managua {Bow).

Fam. 6. SCI-ffilMDJl.

The Sciaenidse are a large family, principally tropical and subtropical shore-fishes ;

many of them enter rivers freely and a few are entirely fluviatile. Some of the

features which distinguish them from other Perciform fishes are: (1) the dorsal fin,

which is either deeply notched or completely divided into two, the anterior spinous
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portion being usually considerably shorter than the posterior soft-rayed one
; (2) the

presence of only one or two anal spines ; and (3) the toothless palate.

One permanently fluviatile species (Rajiloidonotus grunniens) is found in the rivers

of Mexico and Central America, but whether any of the Scia3nid shore-fishes of this

region ascend rivers above the influence of the tides is uncertain *.

HAPLOIDONOTUS, Rafin., 1819.

Aphdinotm, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 1484.

Body rather deep, compressed. Mouth subterminal ; no barbels
;

prajmaxillaries protractile
;

maxillary

concealed by the prseorbital ; no supramaxillary ;
jaws with bands of small pointed teeth; palate

toothless ; lower pharyngeals large, completely united, with molariform teeth
;

prseoperculum weakly

denticulated. Scales of moderate size, ciliated ; lateral line curved anteriorly, continued nearly to the

end of the caudal fin. A single dorsal, scaly at the base, with X 29-32 rays ;
anal with II 7 rays

;

caudal doubly truncate ;
pectoral asymmetrical, pointed ;

ventrals each of a spine and 5 branched rays,

inserted a little behind the base of the pectorals, without scaly axillary processes.

1. Haploidonotus grunniens, Eafin., 1819.

Corvina oscula, Giinth. Cat. Fish. ii. p. 297 (1860).

Aplodinotus grunniens, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 1484.

Depth of body 2| to 24 in the length, length of head 3^ to 3|. Back elevated, the ventral profile being nearly

straight. Snout short, obtuse ; maxillary extending to below posterior part of eye, the diameter of which

is about 5 in the length of head and 1| in the interorbital width. Scales 56-62 ^^. Dorsal X 29-32 ;

spines moderately strong, the third highest, i the length of head and nearly as long as the longest

branched rays. Anal II 7 : second spine strong, about as long as the longest dorsal spine, shorter than

the anterior branched rays. Pectoral as long as the head. Silvery, back darker ; vertical fine dusky.

Ilah. Rivers and lakes of North America, from the Great Lakes to Chiapas (in Mexico

recorded from Matamoros in Tamaulipas and the Rio Usumacinta).

This species, here described from Winnipeg examples of from 250 to 300 mm.,

attains a weight of 50 or 60 pounds.

Pani. 7. PERCIDiE.

The Percidfe are a large family inhabiting the fresh waters of North America and

Western Eurasia. The majority of the American species are the small fishes known

as " darters," a few of which occur in Northern Mexico. These belong to two very

closely allied genera, Fercina and Etheostoma, which may be distinguished from other

Perciform fishes by the following diagnosis :

—

Body more or less elongate and compressed. Mouth smaller moderate
;
praBmaxillaries not protractile, except

at the sides ; maxillary exposed, but slipping under the pra3orbital for the whole length of its upper edge ;

villiform teeth in the jaws and usually on the palate. Scales small, denticulated. Two dorsals, with

* In the British Museum are examples of Bairdiella icistia, .lord. & Gilb., and Ci/noscton xanthulas, Jord. &

Gilb., collected by Ilcrr Forrer in the Itio Presidio, but probably near the mouth of the river.
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VI-XVII 8-17 raj's. Anal short, with I-II 6-12 rays. Pectorals symmetrical, rounded. Yentrals

below or behind the base of the pectorals, each with a moderate or feeble spino and 5 branched rays ; iici

scaly axillary process.

The work of Boulenger and of Jordan and Evcrmann renders a full account

unnecessary, but I have examined the examples in the British Museum collection.

Synopsis of the Species of Mexican Percidse.

I. Dorsal XIII-XVII 12-17; lateralline complete Ferciria caprodes.

II. Dorsal IX-XII 9-13 ; lateral line incomplete.

A. Lateral line forming a curve above the pectoral. Anal II 6-8 . Etheostoma fusiforme

.

B. Lateral line nearly straiglit.

a. Anal II G-8.

Caudal peduncle a little longer than deep E. pottsii.

Caudal peduncle nearly twice as long as deep . E. lepidxim.

h. Anal 17-8 E. australe.

III. Dorsal VI 10 E. laterale.

1. PEECINA, Haldeman, 1842.

Percina, Bouleng. Cat. Fish, i, p. 56 (1895).

1. Percina caprodes, Eafin., 1818.

Percina caprodes, Bouleng. Cat. Fisli. i. p. 57 (1895) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 1026.

Depth of body 5 to 6^ in the length, length of head 4 to 4|. Snout projecting beyond the mouth, which is

inferior. Dorsal XIII-XVII 12-17. Anal II 9-12. Scales 90-95 y~^^. Lateral line complete.

Olivaceous, with numerous dark vertical bars, usually alternately long and short.

Ilab. NoETH America, Great Lakes to the Rio Grande.

This is the largest of all the Darters, attaining a length of 200 mm.

2. ETHEOSTOMA, Rafin., 1819.

Etheostoma, Bouleng. Cat. Fish. i. p. 64 (1895).

1. Etheostoma fusiforme, Girard, 1854.

Etheostoraa fusifonie, Bouleng. Cat. Fish. i. p. 75 (1895).

Bolekhthys fusiformis, Jord. & Everm. Bull. U.S. Nat. Mus. slvii. 1896, p. 1101.

Depth of body 4 to 6 in the length, length of head 3| to 4. Dorsal IX-X 9-12. Anal II 6-8. Scales

43-60
j2_i,3.

Lateral line incomplete, forming a curve above the pectoral. Olivaceous, with darker spots

and cross-bars.

Hab. North America, Massachusetts to the Rio Grande.
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2. Etlieostoma pottsii, Giiard, 1859.

Etheostoma pottsii, Boulcug. Cat. Fisli. i. p. 74 (1895) ; Jord. & Everm. Bull. U.S. Nat. Mils.

xlvii. 1896, p. 1083.

Depth of body 34 to 4 in the length, length of head 3^ to 3,|. Dorsal IX-XI 10-12. Anal II 7. Scales

44-50^ . Caudal peduncle a little longer than deep. Olive, barred and marbled with brownish.

Hah. Mexico, Chihuahua and Durango.

3. Etheostoma lepidum, Band & Guard, 1853.

Etiivostoma lepidum, Bouleiig. Cat. Fish. i. p. 73 (1895) ; .lord. & Everm. Bull. U.S. Nat. Mus.

slvii. 1896, p. 1089.

Depth of body 4 J in the length, length of head 4|. Dorsal IX-X 10-13. Anal U G-8. Scales 48-54 y.
Caudal peduncle nearly twice as long as deep. Ulive, with some more or less distinct dark vertical bars.

Ifab. NoiiTH America, Texas.

—

Mexico, Chihuahua.

4. Etheostoma australe, .Jordan, 1888.

I'^t/ieostoma australe, Bouleug. Cat. Fish. i. p. 88 (1895) ; Jord. & Everm. Bull. U.S. Nat. Mu.s.

xlvii. 1896, p. 1081.

Depth of body 4J-4f in the length, length of head 3^ to 3^^. Dorsal X-XII 9-11. Anal I 7-8. Scales

58-60
ifpp;-

Olive, with about 10 strongly-marked dark vertical bars.

Hab. Mexico, Pdo Conches in Chihuahua.

5. Etheostoma laterale, Giraid, 1859.

Etheostoma laterale, Bouleug. Cat. Fish. i. p. 87 (1895).

Alvarius lateralis, Jord. & Fverm. Bull. U.S. Nat. :Mus. xlvii. 1896, p. 1099.

l!ody slender, elongate. Dorsal VI 10. Anal 8. Scales very small. Brownish, spotted with black ; a

narrow blackish lateral stripe, which extends round the snout ; first dorsal with a black spot on its upper

posterior edge ; caudal barred.

Hub. Rio Guande.

Fam. 8. CENTRARCHID^.

This family comprises the Indo-Pacific genus Knhlia and the allied Edelia and

yanoperca from the fresh waters of Australia, and about thirty species, which

may be grouped into eight or nine genera, from the fresh waters of North America.

Six species range into Northern Mexico, but only one of them extends further south

than the southern tributaries of the Rio Grande.

These may be distinguished from other Perch-like fishes of Mexico by the following

combination of characters :

—

'A single dorsal fin, with X-XI 10-13 rays, the middle spines the longest; anal with III 8-12 rays;

vcntrals below or a little bobiud tho base of pectorals, close together, each with I 5 rays, without scaly

a.xiUary process. Lateral lino concurrent with tlie dorsal prolilc. Head without spines or serraj."
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With the exception of Micropterns sahnonoides, a characteristic feature is the

prolongation of the operculum as a blackish membranous flap.

In view of the recent work on this group of Boulenger and Jordan and Evermann,

a full account would be superfluous. I have, however, examined the specimens in the

British Museum, and have prepared a synopsis of the Mexican species.

Synopsis of the Mexican Species of Centrarchidae.

I. Supramaxillarji bone well developed.

Dorsal X 12-13. Anal III 10-11. Scales 65-70
J:',.

Depth of

body 3 to 3^ in the length Micropterus sahnonoides.

Dorsal X-XI 10-11. Anal III 8-9. Scales 45-55 -^^. Depth of

body 2 to 2^ in the length Apomotis cyanellus.

II. Supramaxillary bone absent or rudimentary.

A. Pectoral much shorter than the lieadj not extending to above the anal. Dorsal X 10-12.

Anal III 8-10.

5-6
Scales 36-45 jg^. Depth of body 1|-2J- in the length.

Longest dorsal spine about
-J-

the length of head Lepomis megalotis.

Scales 35-38 j|^.. Depth of body 2^ in the length. Longest

dorsal spine nearly \ the length of head L. hajAognathus

.

B. Pectoral as long as or a little longer than the head, extending to above the anal spines.

Dorsal X 11-12. Anal III 11-12.

Scales 43-52 ^^~ Euponiolis pallidus.

Scales 34-40 ,.^f. E. heros.

1. MICROPTERUS, Lacep., 1802.

Micropterus, Bouleng. Cat, Fish. i. p. 14 (1895).

1. Micropterus sahnonoides, Lacep., 1802.

Micropterus salmonoides, Bouleng. Cat. Fish. i. p. 16 (1895); Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 1012.

Bab. North America, east of the Rocky Mountains, from the Red River and the Great

Lakes to Tamaulipas.

The "Large-mouthed Black Bass" is at once distinguished from other Mexican

Centrarchidae by the larger mouth, the more elongate body, and the absence of a

membranous prolongation of the operculum.

F 2
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2. APOMOTIS, llafin., 1819.

Apomotis, Bouleug. Cat. Fisli. i. p. 18 (1895).

1. Apomotis CyanelluS, Rafinesque, 1819.

Apomotis cyaneUus, Bouleng. Cat. Fish. i. p. 21 (1895) ; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 996.

Hah. North America, east of the Eocky Mountains, from the Great Lakes to the Rio

Grande and its tributaries.

3. LEPOMIS, Rafin., 1819.

Lepomis, Bouleng. Cat. Fish. i. p. 23 (1895).

1. Lepomis megalotis, Rafinesque, 1820.

Lepomis megalotis, Bouleng. Cat. Fish. i. p. 26 (1895) ; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 1002.

Lepidopomus occidentalis, Meek, Pbl. Columbian Mus. Zool. v. 1904, p. 192, t. 12.

Hah. North America, east of the Rocky Mountains, from the Great Lakes to the Rio

Grande and its tributaries.

2. Lepomis haplognathiis, Cope, 1885.

Evpomotis haplcHjiwthus, Bouleng. Cat. Fish. i. p. 372 (1895).

Lepomis haplognathiis, ,Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1001.

Lepidopomus haplagnatlius, Meek, Pbl. Columbian Mus. Zool. v. 1904-, p. 192.

Hah. Mexico, Monterey.

This species, described by Cope and re-described by Meek from specimens taken at

Monterey, may be identical with L. garmani, Forbes, from Illinois, whicli is probably

not distinct from L. miniatus, Jord., ranging from Texas to Florida.

4. EUPOMOTIS, Gill & Jord., 1877.

Evpomotis, Bouleng. Cat. Fish. i. p. 28 (1895).

1. Eupomotis pallidus, Mitchill, 1815.

Eupomotis pallidus, Bouleng. Cat. Fish. i. p. 23 (1895).

Lepomis pallidus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1005.

Hah. North America, cast of the Rocky Mountains, from the Glreat Lakes to the Rio

Grande and its tributaiies.

2. Eupomotis herOS, 15aird & Girard, 1854.

Eupomotis lieros, Bouleng. Cat. Fish. i. p. 32 (1895) ;
Jord. & Everm. Bull. U.S. Nat. ]Mus. xlvii.

1896, p. 1007.

Ilab. North America, Southern Indiana to Florida and the Rio Grande and its

tributaries.



GEEEES. 37

Fam. 9. LIOGNATHID^.

The Liognathidse comprise the four genera Gerres, Pentaprion, Liognathus, and

Gazza. The three last-named appear to be exclusively marine and are confined to the

tropical Indo-Pacific. Gerres is found in all tropical seas, and most of the species

appear to freely enter fresh water.

1. GERRES, Cuv., 1829.

Gerres, Gunth. Cat. Fish. iv. p. 252 (1862).

Eucinostomus, Ulcema, Xystcema, and Gerres, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898,

pp. 1367, 1371, 1372, and 1373.

Body compressed ; scales large or moderate, c3'oloid or finely ctenoid. Lateral line complete. Mouth

moderate, very protractile ; maxillary exposed
;
jaws equal anteriorly ; bands of small vUliform teeth in

jaws ;
palate toothless. Prceorbital and prasoperculum entire or finely serrated. A single dorsal with

IX 10 rays, with a scaly sheath at the base ; second or third dorsal spine the longest ; anal with II-III

7-9 rays; caudal forked; pectoral asymmetrical, pointed ; ventrals a little behind the base of pectorals,

with I 5 rays ; a scaly process at base of spine of each ventral fin.

Ilah. Tropical seas, entering rivers.

The American species of Gerres number seventeen, and although only a small

proportion of these have been recorded from rivers or lakes in Mexico and Central

America, we may feel quite sure that most of them are to be met with there. It is

rather a difficult matter to know how to deal with such a group in a work on fresh-

water fishes, but I have thought it more useful to prepare a synopsis of all the

American species, based on an examination of the available material, rather than to

give descriptions of the few definitely known to occur in the fresh waters of Mexico

and Central America.

Synopsis of the Species.

I. Prseoperculum entire.

A. Anal III 7.

1. Second anal spine \-\ the length of head ; second dorsal spine a little longer than

third ; depth of body 2^-2^ in the length.

5 or 5^ scales between lateral line and middle of dorsal fin 1. cinereus.

4 scales between lateral line and middle of dorsal fin 2. simillimus.

2. Second anal spine from less than ^ to slightly more than .!.- the length of head ; second

dorsal spine a little shorter than third.

a. Praemaxillary processes (measured from anterior edge of upper jaw to their posterior

extremities) more than \ the length of head.

Snout a little shorter than eye; maxillary extending to below anterior margin

of eye; depth of body 21-2n in the length; 7 gill-rakers on the lower

part of anterior arch 3. (lula.
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Snout as long as eye; maxillary exteiuliug to below anterior ^ of eye ; depth of

body -J-S in the length; 8 gill-rakers ou the lower part of anterior arch . 4. harengulus.

b. Prremaxillary processes i the length of liead ; 7 gill-rakers ou the lower part of

anterior arch.

Depth of body ;2i—2i in the length 5. californiensis.

Hepth of body 3-3? in the length G. j^seudor/ula.

E. Anal II 8 7. lefroyi.

II. Prreopercnlum finely' serrated.

A. Pr;eorbital entire; no conspicnous dark longitudinal lines along the series of scales.

1. Anal III 8.

a. Second dorsal spine from f to as long as the head.

^laxillary extending nearly to below middle of eye (in specimens of 220 mm.)
;

4 scales between pectoral and ventral 8. pernv'iauus.

^Maxillary extending to below anterior ^ of eye (in a specimen of 220 mm.)
;

3 scales between pectoral and ventral 9. olithostoinas.

b. Second dorsal spine 5 the length of head 10. aureolus.

2. Anal II 9 11. rhombcus.

B. Prseorbital finely serrated ; conspicuous dark longitudinal lines along the series of scales.

1. Pectoral extending to, or nearly to, origin of anal.

a. Second anal spine as long as longest dorsal spine.

a. Anal III 8.

4 scales between lateral line and middle of dorsal fin ; 15 gill-rakers on the

lower part of anterior arch 12. lineatux.

o scales between lateral line and middle of dorsal fin; 1.2 gill-rakers ou th e

lower part of anterior arch 13. axillaris.

/3. Anal III 7 14. paiao.

b. Second anal spine 4-| as long as longest dorsal spine. Anal III 8. \o. plumieri.

2. Pectoral not extending to origin of anal. Anal III 8.

Second anal spine f as long as longest dorsal spine; pectoral ^-"^ the length

ot head Ig. breinmanus.

Second anal spine ;. as long as longest dorsal spine
;
pectoral as long as head . 17. mexicanus.

1. Gerres cinerens, Walbaum, 1792.

Xystmma cintrewu (part.), .lord. & Everm. Eull. U.S. Nat. Mus. xlvii. 1898, p. 1372, and 1900
fig. 556.

Hah. Atlantic Coasts from Florida to Brazil ; freshwater ponds of Barbados.

2. Gerres simillimus, sp. n. (Tab. Vlll. fig. 2.)

XyslcEina cineremn (part.), Jord. & Everm. 1. c.

I.'epth of body -j-l';! in the length, Iriiglli of head 3 to 3]. Snout as long as or longer than eye, the
diameter of whieh la more than

.]
the length of liead ; interorhital width 2,3 to 3 in the length of head.

Maxillary extending to below anterior J of oyo. f'noorbital and pra-opcrculnm entire. 8 gill-rakers
on the lower part of the anterior arch. 40-43 scales in a longitudinal series, 4 between lateral line and
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middle of dorsal fin. Dorsal IX 10 ; second spine longest, | the length of head. Anal 111 7 ;
eecond

spine not longer than third, about l the length of head. Pectoral longer than the head. Caudal deeply

forked. Silvery, back brownish ; about 10 narrow bluish vertical bars on the upper part of the side :

dorsal and caudal fins dusky.

Hah. Pacific Coast from Lower California to Panama

:

Eio Presidio, Mexico.

This species differs sliglitly from its Atlantic representative {G. cinereus) in the

fewer scales, larger head, longer maxillary, and longer second anal spine, whilst the

bars on the sides are usually more numerous.

3. Gerres gula, Cuv. & Val., 1830.

Eucinosiomus quia, Jord. & Everm. t. c. p. 1370.

Ilab. Atlantic Coast from Carolina to Brazil.

The top of the head is covered with scales to the level of the nostrils except for a

small rounded or oval naked area completely surrounded by scales, overlying the

prsemaxillary spines.

4. Gerres harengulus, Goode & Bean, 1879.

Eucinostomus harengulus, Jord. Sc Everm. t. c. p. 1368.

Hah. Atlantic Coast from Florida to Bahia.

5. Gerres californiensis, Gill, 1862.

Eucinostomus dowi, Jord. & Everm. t. c. p. 1367.

Eucinostomus californiensis, Jord. & Everm. t. c. p. 1369.

Hab. Pacific Coast from California to Panama

:

Eio Mascota, Mexico [Bidler).

6. Gerres pseudogula, Poey, 1875.

Eucinostomus pseudogula, Jord. & Everm. t. c. p. 1368.

Hab. Atlantic Coast from the Bermudas to Brazil.

7. Gerres iefroyi, Goode, 1874.

Uleema Iefroyi, Jord. & Everm. t. c. p. 1371.

Eucinostomus meeki, Eigenm. Bull. U.S. Eish. Comm. xxii. 190.2, p. 229, fig. 10 (1904).

Hab. Atlantic Coast from the Bermudas to Cuba ; rivers of Cuba.

8. Gerres peruvianus, Cuv. & Val., 1830.

Gerres peruvianus, Jord. & Everm. t. c. p. 1376.

Hab. Pacific Coast from Mexico to Peru; Rio Guayas, Ecuador.
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9. GerreS olithostomilS, Goode & Bean, iss-J.

Gerres oUthosionuis, Jord. & Everm. 1. c, and 1900, lig. 557.

Ilah. Atlantic Coast from Florida to Brazil ; Indian liiver, Florida.

10. Gerres aureolus, Jord. & Gilb., 1882.

Gerres aureolus, Jord. & Everm. t. c. p. 1375.

llah. Pacific Coast of Panama.

11. Gerres rhombeiis, Cuv. & Val., 1830.

Gerres rhombeus, Jord. & Everm. t. c. p. 1374.

Hah. Atlantic Coast from Cuba to Brazil ; Pio Magdalena, Colombia.

12. Gerres lineatus, Humboldt.

Gerres Uneatus (part.), Jord. & Everm. t. c. p. 1377.

Ilah. Pacific Coast of Mexico : freshwater lake at Acapulco.

13. Gerres axillaris, Gtinth., 1864.

Gerres linealus (part.), Jord. & Everm. 1. c.

Ilah. Brackish-water lakes at Chiapam, Guatemala [Salvin).

14. Gerres patao, Poey, 1868.

Gerres hradlianus (part.), Jord. & Everm. t. c. p. 1378.

Ilal). Atlantic Coast from Cuba to Bahia.

15. Gerres plumieri, Cuv. & Val., 1830.

Gerres brusitianus (part.), Jord. & Everm. 1. c.

Gerres embrij.r, Jord. & Everm. t. c. p. 1379.

Gerres plumieri, Jord. & Everm. 1. c.

Ilah. Atlantic Coast from Florida to Brazil

:

Indian liiver, Florida ; Lake Yzabal, Guatemala [Salvvn) ; Rio Magdalena,

Colombia.

As in other species of the genus, the dorsal and anal spines become relatively shorter

during growth. Thus in specimens of 140 mm. the second dorsal spine is as long as or

a little longer than the head, in one of 185 mm. it is ^ the length of the head. Gerre.s

e/iiibrijx, Jord. & Starks, is based on examples of 300 mm. with the second dorsal spine

-J
the length of head. Gerres hrasilianua, Cuv. & Val., was described as in every way

similar to G . ylunderi, except for the shorter dorsal spines.
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16. Gerres brevimanus, GUnth., 18G4.
Gerres brevimanus, Jord. & Everm. t. c. p. 1377.

Hah. Brackish-water lakes at Chiapam, Guatemala {Salvin); Pacific Coast of Panama.

17. Gerres mexicanus, Steind., 1863.
Gerres mexicanus, Jord. fe Everm. t. c. p. 1380.

Hah. Rio Teapa, Mexico.

Fam. 10. POMADASID-ffi.

A large and important group of marine fislies, chietij' from tropical seas. The
species of the widely distributed genus Pomadasis are numerous, but only a few ascend

rivers. About thirty-five members of this genus are found on the coast of Tropical

America, and six of these are known to enter rivers freely and must be considered

here.

1. POMADASIS, Lacep., 1803.

Pristipoma, Giinth. Cat. Fish. i. p. 286 (1859).

Body compressed : scales small or of moderate size, ctenoid. Lateral line complete, usually curved. Mouth
rather small or of moderate size, protractile ; entire length of upper edge of maxillary slipping under the

pra?orbital ; jaws equal anteriorly or the lower somewhat the shorter ; bauds of small villiform teeth in

the jaws
;
palate toothless. A median pit or groove behind the symphysis of the lower jaw. Prae-

operculum serrated ; serra; on lower limb not directed forwards. A single dorsal, with X-XIV 10- 1

8

rays, with a more or leas distinct scaly sheath at the base ; soft fin not densely covered with small scales.

Anal with III 7-13 rays. Caudal truncate or forked. Pectoral asynDuetrical, pointed ; veiitrals below

or a little behind the base of the pectorals, with 1 5 rays ; a scaly process at the base of s])ine of each

ventral fin.

jlah. Tropical and subtropical seas, a few species entering rivers.

Synopsis of the Species found in the Bivers of Mexico and Central America.

Scales above the lateral line in series parallel to the lateral line. Dorsal XI-XIII 11-17. Anal 111 6-i) *.

I. A series of small scales on the membrane behind each branched ray of the dorsal fin.

Second anal spine not longer than third 1. leuciscus.

Second anal spine longer than third . 2. macracantJins.

* Other species which present these features and which may prove to be fluviatile are P. nilidus, P. a.rillans,

and P. panamensis from the Pacific Coast, and P. corvinceformis from the Atlantic. P. panamensis is related to

P. crocro, the others to P. leuciscKS. The genus C'onoJon, with a species on each coast, is rery close to

Pomadasis of the type of P. bi-anicl-i. It is distinguished by the enlarged outer teeth and the strongly serrated

prseopercle, with antrorse serras below the angle.

BIOL. CENTR.-AMER., Pisces, February 1907. G
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II. Dorsal fin scalelcss, except at the base ; second anal spine longer than third.

A. Maxillary not extending beyond the vertical from anterior margin of eye.

Second anal spine r; the length of head; depth of body 3 in the lengtii . . . ^.hnnucki.

Second anal spine -V to J the length of head ; depth of body 3^ in the length . A-, boiicardi.

B. Blaxillary extending to below anterior part of eye.

00-70 scales in a longitudinal series 5. bdijanns.

5 1-62 scales in a longitndiual series <>• crocru.

I. Pomadasis lenciscus.

/'nsiijioina lei/ciscu.s,Llunt\\. Proc. Zool. Soc. ]8()t, p. 147
'j and Trans. Zool. Soc. vi. 1868, p. 416,

t. 66. tig. 3".

roinadasis leuciscus, Jcn'd. & Gilb. Proc. U.S. Nat. ^lus. 1881, p. 387 '

; .lord. ^' Fesler, Rep. U.S.

Fish. Comm. 1893, p. 19.V'.

lh-ai:hydmten(s leuciscus, .lord. & f^verm. Bull. U.S. Nat. Mns. xlvii. 1898, p. 13,27 '; (lilb. &

Starks, Mem. Calif. Ac. Sci. iv. 1901, p. 109".

Depth of body 3 ia the h^ngth, length of head ;!. Snout .t little longer than eye, the diameter of \vliich is

4-5 in the length of head; interorbital wnlth 4.'—!-;> in the length of head. Pncorbitul deep, its depth

greater than tVie diameter of eye. j\Iaxilhiry not quite reaching the vertical from the anterior margin of

eye. 11 or 12 giU-rakcrs on the lower jiart of anterior areh. 'M-oQ scales in y lon_^itudiiial series,

.5 between lateral lino and middle of dorsal tin. fJorsal XII 14-1.") ; third or fourth spine longest, j or

less than r- the length of head. Anal 111 7-8 ; second spine not longer than third, \-\ the length of

liead. Pectoral -;j-i the length of head. Caudal emart;inate. Silvery, back darker; indistinct dark

longitudinal lines on the side; edge of opercular membrane blackish; often a blackish blotch in the axil

of pectoral ; dorsal and caudal fins dusky.

llab. Pacific Coast from Califoruia to Peru, entering rivers :

Lower California ^\—IMexico, Mazatlan •'^

; Guateuiala, Sau J(jse and Cliia[nnii

{:Salviu ' -) ; Panama 5« (Dow -).—Northern Peru •'^.

Here described from four specimens, 2G0-300 mm. in total length, from Panama

and Chiapam.

'2. Pomadasis Biacracantliiis.

I'nstijjoiua iiiitcracaiU/ium., Giinth. Proc. Z(jol. Soc. 18G1, p. 146', and Trans. Zool. Soc. vi. 1868,

p. 416, t. 64. tig. 1 -.

PomudusiS m(i.crucinUl,,us, Jord. oi I'Y'sler, Hep. U.S. Fish. Comm. 1893, p. 193 ' ; Joi'd. & lA'crni.

Brdl. U.S. Nat. Mns. xlvii. 1898, p. 1332 '.

l)o[jth of body -;^-.:! in the hjn^th, length of head l''-3. Siinut 1.1-1 H as lonp; as eye. tiie diameter nf which

is 4^—of in the f'ii,:^;l!i (d' head; interorbital widlb l.l-.a in the length of head. Slaxdlary not e.xtoiuiini;

to below the eye. 1.5 oi' 1 (i t;ill-r,akers on the lower part of anterior arch. 44-1'.) scales in a loiii;iludiii:il

series, 4 or O bi'tu ecu lnt(jral line and middle of diu's.al lln. Dorsal XII J :.! ; fourth or titth s[iine lon,i,'esl,

^— ;]
the length of head. Anal 1118; second spine lonL;est, about h the leni;dh of head. Pectoral

as long, or nearly .is long, as tiie he.id. (Jaanlal slightly cmargiiuitc. Caudal [ledunelo abmU. 1' as

long as deep, back dark; lower part of side sdvery ; sometimes 3 or 4 dark cross-bars on the side;

ti.as dusky.
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Hah. Pacific Coast of Tropical America, entering rivers :

Mexico, Kio Presidio (Furrer); Guatemala, Chiapami^-^ [Salvin); Panama'.

Here described from six specimens, 220-340 mm. in total length, including the

types of tlje species.

3. Poiiiadasis branicki.

I'ristipoma bruutcki, 8teind. Denksclir. Ak. Wien^ xii. j). 28 (1879) '.

Poinailasis branicli, Jord. & Feslcr, Rep. U.S. Fish. Comm. 1893, p. 493"; Jord. & Evevm. Bull.

U.S. Nat. Mus. xlvii. 1898, p. 1331'.

Depth of body 3 in the length, length of head 3. Snout as long as eye, the diameter of which is 3| in the

length of head ; intcrorbital width 4 in the length of head. Maxillary not extending to below the eye.

12 gill-rakers on the lower part of anterior arch, 5() scales in a longitudinal series, 4^ between lateral

line and middle of dorsal fin. Dorsal XIII 12 ; fourth spine longest, ^-i- the length of head. Anal 111 7 ;

second spine longest, | the length of head. Pectoral a little shorter than head. Caudal truncate.

Silvery, back darker ; vertical fin dusky ; suft part of dorsal with 3 series of spots.

Hah. Pacific Coasts of Tropical America, entering rivers :

Mexico, Mazatlan "^'^ Chiapas "
; Panama ^.—Peru ^

Plere described from a specimen from Mazatlan, 16-j mm. in total length.

4. Poiiiadasis boiicardi.

? Pristlpo'ina rainosuin, Poey, Mem. Cuba, ii. p. 18G (ISGO) '.

Prislipoma boucardi, Steind. Sitzl). Ak. Wicu, Ix. 18G9, p. 120, t. 1 '.

Pomadasis ramosus, Jord. & Fesler, Rep. U.S. Fisl). Comm. 1893, p. 494'; Jord. & Everm. Bull.

U.S. Nat. l\Ius. xlvH. 1898, p. 1334 \

Pomadasis teiu.plei, Meek, Pbl. Columbian Mus. Zool. v. 1901, p. 201, t. 14'.

Depth of body .';'4 in the length, length of head 3.V. Snout as long as eye, the diameter of which is 3| in the

length of head ; intcrorbital width 4:k-5 in the length of head. Maxillary extending to or nearly to

the vertical from the anterior margin of eye. 11 gill-rakers on the lower part of anterior arch. 52-55

scales in a longitudinal series, G between lateral line and middle of dorsal fin. Dorsal XIII 12 ; fourth

or fifth spine longest, i,-i the length of head. Anal Hi 6 ; second spine longest, |—i the length of

head. Pectoral | the length of head. Caudal very slightly emargiuate. Caudal peduncle 1| as long as

deep. Back dark ; lower part of side silvery, with a more or less distinct longitudmal stripe ; dorsal and

caudal fins dusky.

Hah. Atlantic Coasts of Tropical America, entering rivers:

Gulf of Mexico 2; Mexico, Valles •'^, Perez 5, and the Eio Tonto (Gadoiv) in

Vera Cruz.— Cuba ^ ; Haiti "^.

Here described from two specimens, 170 and 175 mm. in total length, from the Rio

Tonto, Southern Mexico.

5. Pomadasis bayanus.
Pristipoma humile (uon Bowd.), Kuer & Steind. Abli. Bayer. Ak. x. 1866, p. 3, t. 1. fig. 1 '.

Pomadasis humilis, Jord. & Fesler, Rep. U.S. Fisli. Comm. 1893, p. 492 ".

G2
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Pomadasis bayanus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 1331'; Meek, Pbl.

Columbian Mus. Zool. v. 1904., p. 201 '.

I'ristipuma labj-aciforme, Bouleug. Boll. Mus. Toriuo, xiv. 1899, no. 335. p. 3\

Depth of body 3|-4 in tlie length, length of head 24-3|. Snout lj-1
j;

as long as eye, the diameter of which

is 4i-5.4 in the lengtli of head ; interorbital width 4,|-5 in the length of head. JIaxillary extending a

little beyond anterior margin of pupil. V2 or 13 gill-rakers on the lower part of anterior arch. 60-70

scales in a longitudinal series, 7 or S between middle of dorsal tin and lateral line. Dorsal XIII 1- ;

fourth or fifth spine longest, a little more than .\ the length of head. Anal III 7, second spine longest,

i;-4 the length of head. Pectoral -3--- the length of head. Caudal very slightly emarginate. Caudal

peduncle ]^-l| as long as deep. Silvery, back darker ; dorsal and caudal fins dusky.

Ildl. Pacific C'Oast of Tropical America, entering rivers:

Lower California*'.—Mexico, Rio Mascota in Jalisco [Bnlhr); Panama, Kio

Bayairo ^ '^.—Ecuador, St. Helena Bay"', llio Durango (^Eosenherg).

Here described from specimens measuring from 160 to 200 mm. in total length.

6. Pomadasis crocro.

Pnstipoma crocro, Cuv. & Val. Hist. Nat. Poiss. v. p. 264 (1830) ' ; Giinth. Cat. Fish. i. p. 29G

(1859) \ and Trans. Zool. Soc. vi. 1868, p. 38G '.

Pristipoma cultr'tferiaii, Poc}', Mcni. Cuba, li. p. 185 (1860) '.

Pomadasijs approxinians, Bean & Dresel, Proc. U.S. Nat. Mus. 1884, p. 160''.

I'omadmis crocro, Jord. & Fesler, Ptep. U.S. Fish. Comm. 1893, p. 493''; Jord. & Everm. Bull.

U.S. Nat. :\lus. xlvii. 1898, p. 1333'.

Pumadusys starri, Meek, Pbl. Columbian Mus., Zool. v. 1904, p. 200, t. 13'.

Depth of body oj-SJ in the length, length of head 3-3j. Snout li-lj as long as eye, the diameter of

whicli is 4-.5 in the length of head ; interorbital width 4,' -5 in the length of head. Maxillary extending

to below anterior j of eve. 11 or 11! gill-rakers on the lower part of anterior arch. 54-(il-! scales

ill a longitudinal series, or 7 between lateral line and middle of dorsal tin. Dorsal X411 ll-ll!
; liftli

spine longest, | the length of head or less. Anal HI 7 ; second spine longest, h-^ the length of head.

Pectoral ij the length of head. Caudal very slightly emarginate. Caudal peduncle about 1, as long as

deep. Kack dark, sides silvery, sometimes with '2 or 3 dark longitudinal stripes ; dorsal and caudal

fins dusky.

llab. Atlantic Coasts of Tropical America, entering rivers :

Mexico " -^ Perez in ^"era Cruz '^
; Guatemala, Rio Motagua [Salvin '^).—Cuba '

;

Jamaica"'; Martiuicjue ^ ; Brazil ''^.

Here described from specimens measuring from 190 to 2S0 mm. in total length.

Fam. 11. CENTROPOMID^.
The Ccntropomidic, or Ccntropomina' (if they be regarded as a subfamily of the

Serranida:;), are a natural and shari»ly-detined group, represented on the coasts and

in the rivers of Tropical America Ijy the genus Centropoiims and including also the

Old-World genera Lates and Fsammoperca, found in tlie rivers of Tropical Africa and

on the coasts and in the rivers of South-eastern Asia and Northern Australia.
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1. CENTEOPOMUS, Lacep., 1802.

Centropomus, Bouleng. Cat. Fish. i. p. 366 (1895); Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 1117.

Eody compressed; scales small or of moderate size, finely ctenoid. Lateral line nearly straight, continued to

the end of the caudal fin. Mouth rather large, protractile ; maxillary exposed ; lower jaw projecting ;

bands of villiform teeth with obtuse crowns in jaws and on vomer and palatines. Praeorbital and supra-

claviclo serrated. Prieoperculum with a ridgo parallel to its free edge, bearing 1 or 2 spines at the angle ;

edge of priBoperculum serrated, with enlarged serrte or spines at the angle ; suboperculum produced into

a long flap. Two dorsals, with VIII, I 9-11 rays; the first spine very small, the second short, the third

or fourth the longest; anal short, with III 6-7 rays ; caudal forked; pectoral asymmetrical, obtusely

pointed ; ventrals behind base of pectorals, with I 5 rays ; a scaly process at the base of the spine of each

ventral fin.

Ilab. Coasts and rivers of Tropical America.

I am glad to have the opportunity of attempting a revision of this interesting and

difficult genus, and, after examination of all the specimens in the British Museum

collection, I have arrived at the conclusion that none of the species occur on both the

Pacific and Atlantic Coasts.

Although marine, nearly all the species are known to ascend rivers for considerable

distances, so that they must be included in the fresh-water fauna.

Synopsis of the Species.

I. Anal with 7 branched rays ; opercular flap not extending to the vertical from origin of dorsal ,

second and third anal spines of equal length, or the second slightly the shorter.

66-72 scales in a longitudinal series, 8^ between middle of second dorsal and

lateral line 1. pectinatu!i.

56-65 scales in a longitudinal series, 6^ to 7\ between middle of second dorsal

and lateral line 2- medius.

II. Anal with 6 (exceptionally 7) branched rays.

A. Opercular flap extending to the vertical from origin of dorsal ; 75-88 scales

in a longitudinal series ; second anal spine a little longer than the third . 3. parallelus.

B. Opercular flap not extending to the vertical from origin of dorsal ; 65-80 scales in a

longitudinal series.

1. Third dorsal spine usually the longest, about \ the length of head; 65-75

scales in a longitudinal series, 7itoSi between middle of second dorsal

and lateral line.

Second anal spine usually slightly longer than the third, -}-! the length

of the fish (,l- in specimens of 295-330 mm.)
;
vent at more than §

of the distance from base of ventral spine to origin of anal. ... 4. undecimulis.

Second anal spine not longer than the third, nearly I- the length of the

fish (in specimens of 320-345 mm.) ;
vent at less than j? of the

distance from base of ventral spine to origin of anal 5. viridis.

2. Third or fourth dorsal spine the longest, ^ the length of head ; 73-80

scales in a longitudinal series, 9 or 10 between middle of second dorsal

and lateralbne ; second anal spine not longer than the third . ... 6. Hiffrescens.
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C. Opercular flap extending to or bej'ond the vertical from origin of dorsal; 48-60 scales in a

longitudinal series.

]. 17-19 gill-rakers, including 2 to 4 rndimcnts, on the lower part of

antei'ior arch ; 5 to tJJr scales between middle of second dorsal and

lateral line.

Third dorsal spine longer than fourth ; second anal spine about 1 the

length of the fish (in specimens of 300 mm.) ........ 7. robalUo.

Third and fourth dorsal spines snbequal ; second anal spine al)ont \ the

length of the tish (in specimens of nearly .'300 mm. ) 8. ensifcrus.

.2. 13-15 gill-rahers, including 2 or 3 rudiments, on the lower pai't of

anterior arch; 7 to Si scales bctwten niiddle of second dorsal aud

lateral line.

Third anal s})iuc ^|-^ as long as second, which is j~l the length of the

hsli (in specimens of 210-2G0 mm.) 9. armatiif:.

Third anal spine ;t as long as second, which is \ the length of the fish

(in a specimen of 170 mm.) 10. altus.

Third anal spine neai'ly as long as second, which is less than ! the length

of the fish (in a specimen of 260 mm.) 11. umonensis.

The length of the fish is measured from the tip of the snout to the base of the caudal

fin, that of the head from the tip of the snout to the extremity of the opercular flap,

which appears to be a true prolongation of the suboperculum and distinct from the

branchiostegal membrane ; the projecting lower jaw is not included in either case.

The scales are counted in a longitudinal series abo\'e the lateral line from the supra-

clavicle to the base of the caudal fin, not including the scales covering the basal part

of the fin.

In using the descriptions the size of the specimens described must be taken into

account. Young specimens have the head proportionately longer, eye larger, snout

and maxillary shorter and vertical fins more developed than the adults.

In the case of C. nitjresceiis tlie second anal spine is described as -f~\ the length of the

fish in specimens of 150-300 mm. in total length ; i. e.,
-J-
in the smallest example and -}

in the largest. C. vtHlecimalis also is described as having the second anal spine y—|- the

length of the fish, but this is in specimens of :^30-G00 mm. in total length, the spine

being longer in this species than in C. nigrescens, when examples of the same size are

compared.

1. Centropomus pectinatiis.

Criifroponms imdecimarm (part.), (.'uv. & Val. Hist. Nat. Poiss. ii. p. 102 (1828) '; Ciiinth. Cat.

Fish. 1. p. 70 (1859) \

Crn/ro/jonm-s 'pecthidiiis, Poey, Mem. Cuba, ii. p. 121 (1860) ', and Repert. ii. p. 280 (1868) '

;

Vaill. & l^DC. i\]i.ss. Sc. Mex., Poiss. p. 25 (1871) "
; Bouleug. Cat. Fish. i. p. 368 (1895) ''

;

.lord. & j'ivcrm. Pull. U.S. Nat. J\ius. .xlvii. 1896, p. 1122''.

Cadrujioiuus jiedtiiiacula, Vocy, Mem. Cuba, ii. p. 122 (1860j ", aud Repert. ii. p. 280 (1868)°;
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Vaill. & Boc. Miss. Sci, Mex., Poiss. p. 29 "
; Steind. DeukscLr. Ak. Wieii, xxxix. 1878,

p. 22".

Ceniropomus cuvieri, Bocourt, Ann. Sc. Nat. (5) ix. 1868, p. 91 '"
; Vaill. & Boc. Miss. Sci. Mex.,

Poiss. p. 26, t. 1 ter. fig. 1 ".

Centropomus pedimaailn (part.), Jord. & Everm. t. c. p. 1119".

Depth of bod)' about o^^ in the length, length of head 2g-. Snout II-I3 as long as e3"e, the diameter of which

is 4-4j ill the longth of head ; intororbital width G| in the length of head. Maxillary extending to

below anterior 5 oF eye, its greatest width ^ the diameter of eye or less. Prteorbital acutely serrated.

praeoperoulum acutely serrated, with 2 or 3 enlarged serrte at the angle
;
prajopercular ridge with 2 serru:

at the angle. Opercular flap not reaching the vertical from origin of dorsal. 16 or 17 gill-rakers,

including 1 or 2 rudiments, on the lower part of anterior arch. 66-72 scales in a longitudinal series,

8i between middle of second dorsal and lateral line. Dorsal VIII, I 10 ; third spine a little longer th,ia

the fourth, a little more than i tlie length of head. Anal III 7 ; second and third spines of equal length

or the second slightly the shorter,^ or 3- the lengtli of the fish. Pectoral a little more than ^. the lengtli

of head. Vcntrals extending beyond the vent, which is nearly equidistant from base of inner ventral

ray and origin of anal. Caudal peduncle If-lJ- as long as deep. Silvery, back brownish ; lateral liuc

with or without brownish pigment ; spinous dorsal and membrane between second and third anal sjiiiio;

dusky ; ventrals dusky at the tips.

Hah. Atlantic Coasts of Tropical America, entering rivers :

Cuba 3 4
; San Domingo " 1" 1-^; Jamaica ^^

; Pernambuco '^.

Here described from two specimens, 160 and 230 mm. in total length, from San

Domingo and Pernambuco.

In this species the number of scales in a longitudinal series has been stated by

various authors at from 48 to 78. These discrepancies are no doubt due to different

methods of counting. There are about 50 scales in the lateral line. I count 66 and

72 in a longitudinal series just above the lateral line, from supraclavicle to base of

caudal fin, excluding the scales covering the base of the fin. In the same two

specimens Boulenger has counted 70 and 78 scales.

2. Centropomus mediiis.

Centropomus medms, Giintli. Proc. Zool. Soc. 1861, p. 144', and Trans. Zool. Soc. vi. 1868,

p. 406'; Vaill. & Boc. Miss. Sc. Mex., Poiss. p. 30 (1874) '.

Centropomus fjrandficulatus, FjVCA-m. & Jenkins, Vvoc. U.S. Nat. Mus. xi. 1888, p. 139 '

;
Joi<!. &

Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1120 \

Centropomus pedimacula (non Poey), Jord. Proc. U.S. Nat. Mus. viii. 1885, p. 376°; Botileng.

Cat. Fish. i. p. 371 (189.-)) \

Centropomus pedimacula (part.), Jord. & Evercu. t. c. p. 1119"; Gilb. & Starks, Mem. Calif. Ac.

Sci. iv. 1904, p. 90".

Depth of body 31-4 in the length, length of head 2|-3. Snout Ig-ljj as long as eye, the diameter of which

is 4^5-6 in the length of head ; interorliital width 6-7 in the length of head. Maxillary extending to

below anterior | or ^ of eye, its greatest width 7^-3- the diameter cf eye. Prteorbital acutely serrated

posteriorly
;
prfooperculum acutely serrated, with 2 or 3 enlarged serrse at the angle

; prajopercular ridge

with ] or 2 weak spines at the angle. Opercular flap not reaching the vertical from origin of dorsal.

16 or 17 gill-rakers, including 1 or 2 rudiments, on tlie lower part of anterior arch. 56-65 scales in a

longitudinal series, 6|-7| between middle of second dorsal and lateral line. Dorsal VIII, I 10
;
third
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spine the longest, J-| the length of head. Anal III 7 ; second and third spines of equal length or the

second slightly the'shorter, 4-i the lengtli of the fish. Pectoral ^ or a little more than h the length of

head. Ventrals extending to or he)'ond the vent, which is nearly eqnidistaiit from hase of inner ventral

ray and origin of anal. Caudal peduncle U-l.f as long as deep. Silvery, hack darker; lateral line

hlack : spinous dorsal and memhranc hetwecn second and third anal spines hlackish ;
ventrals dusky at

the tips.

Jlah. Pacilic Coasts of Tropical Ameiicn, cnteriuo; rivers:

Mexico, Guaymas^ Mazatlan*, San Juan Lagoon S; Gnatemala, Chiapam ' - '

{Salvin) ; Panama -^

Here described from seven specimens, 200-360 mm. in total length, from Chiapam

and Panama.

C. medins is the Pacific Coast representative of C. pedinatus, fiom which it scarcely

deserves to be specifically separated. The scales are less numerous and less crowded

anteriorly above the lateral line, the paired ridges on the head are weaker and further

apart, and the fin-spines usually more slender than in C. jiectmatns. The black

lateral line also appears to be a characteristic feature of the Pacific Coast form.

3. Centropomus parallelus.

Centropomus inidechiialis (part.), Gtiuth. Cat. Fisli. i. p. 79 (185'J) \

Centropomus jjaralle/us, Voex, Mem. Cul)a, li. p. 120 (186U) ', and Kepert. ii. p. 280 (1868)';

Giiutli. Trans. Zool. Soc. vi. 18G8. p. 407'; Vaill. & Boc. Miss. Sc. Me.x., Poiss. p. 22

(1874) '; .lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1122".

Cciitropomvs ajtpendiculaius (part.), Giinth. Trans. Zool. Soc. vi. 18G8, p. 40G'.

('cntropu)nus niexicanus, Bocourt, Ann. Sc. Kat. (5) ix. 18C8, p. 90"; Vaill. & Boc. o. c. p. 23,

t. ]. fig. 2"; Jord. & Everm. t. c. p. 1121 '"
; Meek, Pbl. Columbian Mus. Zool. v. 1904,

p. 199".

Centropomus parallelus (part.), Boulciig. Cat. Fish. i. p. 3C9 (189.5)
'".

Ceiitropornus yahhi, Fowler, Proc. Ac. PLilad. 190G, p. 423, fig. 1
''.

Centropomus Iteringi, Fovifler, t. c. p. 425, lig. 2^'.

Depth of hody ahout 3| in the length, length of head 2;}-2|. Snout IJ-li as long as eye, the diameter of

which is 4g-6 in the leugtli of head ; interorbital width 7i in the length of head. ]\Iaxillary extending

to helow middle of eye, its greatest width 5-?- the diameter of eye. Pra^-orbital acutely serrated
;

prccoperculum acutely serrated, with 2 or 3 enlarged serrno at the angle; praiopercular ridge with 2 spines

at the angle. Opercular flap extending to the vertical from the origin of dorsal. 14 gill-rakers,

including 2 or 3 rudiments, on the lower part of anterior arch. 75—^8 scales in a longitudinal scries,

8-11 between middle of second dorsal and lateral lino. Dorsal VIH, I 10 ; third or fourth spine longest,

1 the length of head. Anal 111 6 ; second spine a little longer than third, aliout \ the length of the

tish. Pectoral a little mui'e than ,', the length of head. Ventrals about reaching the vent, which is

situated very slightly Jiearer to the origin of anal than to the base of the inner vi'Utral rays. Caudal

peduncle about 1.] as long as deep. Silvery, Ijack darker; lateral line usually more or loss blackish
;

dorsal fins dusky.

Ilab. Atlantic Coasts of Tropical America, entering rivers:

Mexico, Oaxaca^'", ,San Francisco", lioca del Kio^', El Hule i^, Perez i\

and the liio Tonto [Gadow) in Vera Cruz
;
Panama, Eio Chagres [Salvin^).—

Surinam '*
; Brazil, Pernambuco ^-, Bahia ' ^-

; Cuba - ' ; Haiti '^ i- '^ . Jamaica * ^-.
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Here described from five specimens, 200-300 mm. in total length, from Pernambuco,

the Eio Chagres, and the Rio Tonto, Southern Mexico.

4. Centropomus undecimalis.
Scicena undecimalis, Blocli, Ausl. Fisclie, vi. p. 60, t. 203 (1792) '.

Platycephalus undecimalis, Sclmeid., Bloch's Syst. Ichthyol. i. p. 59 (1801)'.

Centropomus undecimradiatus, Lacep. Hist. Nat. Poiss. iv. p. 268 (1802) ^

Perca loubina, Lacep. t. c. p. 418 "'.

Sphyrcena aureoviridis, Lacep. o. c. v. p. 327, t. 9. tig. 2 (1803) '.

Centropomus undecimalis (part.), Cuv. & Val. Hist. Nat. Poiss. ii. p. 102, t. 14 (1828) "; Giiiith.

Cat. Fish. i. p. 79 (1859) '
; Boulenger, Cat. Fisli. i. p. 367 (1895) " ; Gilb. & Starks, Mem.

Calif. Ac. Sci. iv. 1904, p. 89 \

Centropomus imdecimalis, Gnicliea. 'm Ramon de la Sagra's Hist. Cuba, Poiss. p. 9 (1853)'";

Vaill. & Boo. Miss. Sc. Mex., Poiss. p. 17, t. 2. fig. 1 (1874)"; Steind. Denkschr. Ak.

Wien, xxxix. 1878, p. 21 '"-
; Jord. & Gilb. Syn. Fish. N. A. p. 528 (1882) "; Everm. &

Kendall, Bull. U.S. Fish. Comm. 1892, t. 37 (1894) "; Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 1118''.

Centropomus appendiculatus, Poey, Mem. Cuba, ii. p. 119 (1860) ", and Repert. ii. p. 280 (1868) ".

Centropomus appendiculatus (part.), Giinth. Trans. Zool. Soc. vi. 1868, p. 406".

Centropomus parallelus (part.), Bouleng. t. c. p. 369'°.

? Centropomus constantinus, Jord. & Everm. t. c. p. 1125 ''°.

Centropomus argenteus, Regan, Ann. Mag. Nat. Hist. (7) xiii. 1904, p. 260".

Depth of body 3|-4J ia the length, length of head 2|-2t. Snout l|-2 as long as eye, the diameter of which

is 6-8g in the length of head; interorbital width 8-9 in the length of head. Maxillary extending to

below middle or posterior edge of eye, its greatest width g-A the diameter of eye. Prseorhital weaklv

serrated
;
prseoperculum acutely serrated, the serraB enlarged at the angle ; 1 or 2 feeble spines at angle

of prteopercular ridge. Opercular flap not reaching the vertical from origin of dorsal. 8 or 9 well-

developed gill-rakers and a few rudiments on the lower part of anterior arch. 67-75 scales in a

longitudinal series, 7|-8^ between middle of second dorsal and lateral line. Dorsal VIII, I 10 ; third

spine usually the longest, about | the length of head. Anal III 6 ; second and third spines subequal

in length, the second sometimes slightly the longer, ^J- the length of the fish. Pectoral ^ or a little

more than | the length of head. Ventrals not reaching vent, which is situated at more than = of the

distance from base of ventral spine to origin of anal. Caudal peduncle l|-2 as long as deep. Silvery or

golden, back greenish ; lateral line usually blackish ; spinous dorsal dusky.

Hah. Atlantic Coasts of Tropical America, ascending rivers :

'•* Mexico ^ 8
; British Honduras, Belize ^^

; Panama, Rio Chagres (Salvin ^ ^ i»y—
Cubaioi5i6i7. Haitian; Jamaicai278. Porto Rico"; MartiniqueS; Barbadosi^si.

British Guiana ^^ -^
; Cayenne ''

; Bahia -^
; Rio Janeiro.

Here described from six specimens, 230-600 mm. in total length, from Jamaica,

Mexico, the Rio Chagres, and Rio Janeiro. The small examples from Barbados and

Guiana, referred by Boulenger to C. parallelus and described by me under the name

of C. argenteus, prove to be young individuals of this species.

BIOL. CENTR.-AMER., Pisces, February 1907. H
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5. Ceiitropoiiiiis viridis.

Centropomiis rirhlis, Lockiugton, Proc. Calif. Ac. Sci. viii. 1877, p. 110
'

; Jord. & Everm. Bull.

U.S. Nat. INIus. xlvii. 1896. p. 1118 \

Ct'iilropomus viideciriialis (|>art.), Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 89'.

Depth of body 4.]-4^ in the lengtli, length of head 2;i-3. Snout 2-2| as long as eye, the diameter of which

is S in tlie length of head, iuterorbital width "l-^l. Maxillaiy extending beyond middle of eye, its

greatest widtli J the diameter of eye. Pra>orl)ital weakly serrated; prieoperouliim acutely serrated, the

serra3 enlarged at the angle ; 1 or 2 feeble spines at angle of prEeopercular ridge. Opercular flap not

reaching tlie vertical from origin ol' dorsal. S or 9 well-developed gill-rakers and a few rudiments on the

lower part of anterior arch. G5-70 scales in a longitudinal series, 8 or 8i between middle of second

dorsal and lateral line. Dorsal VIII, I 9 ; tliird spine longest, i the length of head. Anal III ;

second and third sjiines subequal in lengili, nearly i the length of the fish. Pectoral i the length of

head. Ventrals not reaching vent, which is situated at about
f.

of the distance from base of ventral

spine to origin of anal. Caudal ])eduncle - as long as deep. Silvery or golden, back greenish; lateral

line blackish : spinous dorsal dusky.

Ilah. Pacific Coasts of Tropical America :

Lower California, Asuncion I. k—Mazatlan -
; Panama ~ ^.

Here described from two specimens, 350 and 380 mm. in total length, from Panama
and Mazatlan.

As in its Atlantic representative, C. iindecimrdis, the air-bladder has a pair of anterior

appendages. From C. irndecimalis, with which it has beeir confused, this species is

seen to differ, when specimens of the same size are compared, in the somewhat smaller

eye, broader intcrorbital region, broader maxillary, shorter anal spines, and more

anteriorly placed vent. Moreover, the two specimens here described agree in having

9 branched rays in the dorsal fin, whilst all I have seen of C. irndecimalis have 10.

The principal differences are shown by the following measurements (in millimetres)

of the two specimens of C. viridis and the two of C. undecimalis which come nearest

to them in size :

—

C. virirhs

Lcngtli, to base of caudal 3l'0

Iuterorbital width 14

Length of second anal spine 4.5

Distance from base of ventral spine to vent 70

,, ,, vent to origin of anal 40

6. Ceiitropomus nigrescens.

CenlropoiuHS viyrvscens, Gihitli. Proc. Zool. Soc. 18GI, p. 144', and Trans. Zool. Soc. vi. 1868

p. 407 '; Vaill. & Hoc. ]\Ii,ss. Sci. Mex., Poiss. p. ,20, t. 1 bis, tig. 1 (1874) '
; Boulcii"-. Cat.

Pisl]. 1. p. 368 (189.j) '; Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1119"'; Gilb

& Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 90".

('ciilropoiiias iiruleciina/ls (part.), Boulciig. t. c. p. 367'.

Dcplli of l)ody 4 m the length, lejigtlj of liead 2:j-2,i. Snout l.;-l
J

as long as eye, tlio diameter of which is

.5-7 ill the length of head
;
inteiorbital width 7-71 in flic length of head. Jlaxillary extending to below

Wis.
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middle of eye or beyond, its greatest width. 4—j tlic diameter of eye. Prreorbital -weakly serrated
;
prno-

operculum acutely serrated, the serrte enlarged at the angle ; 1 or 2 feeble spines at angle of pneoperoular

ridge. Opercular flap not reaching the vertical from origin of dorsal. 8 or 9 well-developed gill-raliors

and a few rudiments on the lower part of anterior arch. 73-80 scales in a longitudinal series, 9 or in

between middle of second dorsal and lateral line. Dorsal VIII, I 10 ; third or fourth spine longest,

i the length of head. Anal III 6 ; second and third spines subequal in length, i-1 the lengtli of tlic

fish. Pectoral 4 or a little more than j the length of head. Ventrals not reaching vent, which is

situated at about f of the distance from base of ventral spine to origin of anal. Caudal peduncle 1 j--

as long as deep. Silvery, back brownish ; lateral line blackish ; spinous dorsal usually blackish : other

fins usually more or less dusky.

Hah. Pacific Coasts of Tropical America, entering rivers:

Mexico, Mazatlan'*^^ p^^^^ Presidio "^ (i^orr«-), Rio Mascota' {BuUer); Guate-

mala, Chiapam ^ " [Salvin) ; Panama ^ '^.

Here described from tliree specimens, 150-300 mm. in total length, from the Eio

Presidio, the Eio Mascota, and Chiapam.

This species is very closely allied to C. virid/'s, but the anterior processes of the air-

bladder are wanting, whilst the third dorsal spine is shorter, the scales are somewhat

smaller, and the vent is placed a little further back. There appear to be constantly

10 branched rays in the second dorsal fin.

7. Centropomus robalito.

Centropomus ariiiatus (non Gill), Giinth. Trans. Zool. Soc. vi. 18G8, p, 408'.

Centropomus rohtiUto, Jord. & Gilb. Proc. U.S. Nat. Mas. iv. 1882;, p. 4G2"; Jord, & Everm. Bull.

U.S. Nat. Mus. xlvii. 189G, p. 1123 '; Gilb. & Starks, Mem. Calif. Ac. Sti. iv. 1904., p. 94,

t. 13. fig. 2.5 '.

Centropomus ensifents (part.), Boiileng. Cat. Fish. i. p. 369 (1895) '.

Depth of body 3j-3| in the length, length of head 2|-2-?-. Snout lg-2 as long as eye, the diameter of which

is 6-7j in the length of head ; interorbital width 8 in the length of head. Maxillary extending to below

middle of eye, or nearly, its greatest width ji—i the diameter of eye. Pragorbital acutely serrated

posteriorly
;
prseopercnlum acutely serrated, with 1 or 2 enlarged serriB at the angle

;
praeopercular ridge

with 1 or 2 spines at the angle. Opercular flap extending a little beyond the vertical from origin of

dorsal. 17-19 gill-rakers, including 2 or 3 rudiments, on the lower part of auterior arch. 48-54 scales

in a longitudinal series, 5-U,^ between middle of second dorsal and lateral line. Dorsal VIII, 1 10;

spines of moderate strength, the third the lougest, about h tlie length of head. Anal III <J ; third spine

|—I as long as second, which is from \ to a little more ttum j the length of Uie fish. Pectoral 4 as long

as head. Ventrals extending about to the vent, which is situated at i of the distance from base of

ventral spine to origin of anal. Caudal peduncle 1-^-1;; as long as deep. Silvery or golden, back

brownish ; lateral line not blackish ; spinous dorsal and membrane between second and third anal spines

usually blackish.

Hah. Pacific Coasts of Tropical America, entering rivers :

Mexico, Rio Presidio^ {Forrer), Mazatlan - 2, Acapttlco ^ s
; Guatemala, Chia-

pam 1 ' [Salvin) ; Panama ^ *.

Here described from nine specimens, ISO- 300 ram. in total length, from Panama,

Chiapam, Mazatlan, and the Rio Presidio.

H2
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S. Centropomus ensiferus.

('entropomus undecimalis (part.), Giiutli, Cat. Fish. i. p. 79 (1859) '.

Centropomus ens'iferu.i, Poey, Mem. Cuba, ii. p. 1.'22, t. 12. fig. 1 (I860)'; Giinth. Trans. Zool. Soc.

vi. 1868, p. 408"; Vaill. & Boc. Miss. Sci. Mex., Poiss. p. 33 (1874)"; Steind. Denkschr.

x\.k. Wieu, xxxix. 1878, p. 21'; Jord. Proc. "U.S. Nat. Mus. ix. 1886, p. 39"; Jord. &

Everm. Bull. U.S. Nat, Mus. xlvii. 1896, p. 1125 \

Centropomm offinis, Steind. Sitzb. Ak. Wieu, xlis. i. 1864, p. 200, t. 1. fig. 1"; Vaill. & Boc. Miss.

Sci. xMex., Poiss. p. 31, t. 1. fig. 1 '.

('entropomus scaber, Bocourt, Ann. So. Nat. (5) ix. 1868, p. 90'°.

Centropomus ensiferus (part.), Bouleng. Cat. Fish. i. p. 370 (1895) ".

Depth of body 3j-4 in the length, length of head 2:1-2^. Snout l.^-S as long as eye, the diameter of which

is 6-8 in the length of head ; interorbital width about 8 in the Icngtli of head. Maxillary extending to

below anterior 4- or nearly to middle of ejo, its greatest width i|-j the diameter of eye. PrDeorbital

sharply serrated posteriorly
;

prajoperoulum acutely serrated, the serne enlarged at the angle
;
pra3-

opercular ridge with 1 or 2 spines at the angle. Opercular flap extending to or a little beyond the

Tertical from origin of dorsal. 17-19 giJl-rakers, including 3 or 4 rudiments, on the lower part of

anterior arch. 52-58 scales in a longitudinal series, Og-Gi betweeu middle of second dorsal and lateral

line. Dorsal VIII, I 10 ; spines moderately strong, the third or fourth the longest, i-' the length of

head. Anal III ; third spine |-4 as long as the second, which is ^-f the length of the tish. Pectoral

|- the length of head. Ventrals extending nearly to the vent, which is situated at f of the distance from

base of ventral spine to origin of anal. Caudal peduncle l-;^-l|^ as long as deep. Silvery, back brownish
;

lateral line not blackish; spinous dorsal and membrane between second and third anal spioes usually

blackish.

Hab. Atlantic Coasts of Tropical America, entering rivers

:

British Honduras, Belize ^ ^ i*^ ^^ [Salvin).—Cuba"; Jamaica ^ ; Trinidad;

British Guiana i » "
; Kio Janeiro ^ ; Cajutuba ^.

Here described from five specimens from Belize, Trinidad, and Jamaica, 200-280 mm.
in total length.

9. Centropomus armatus.

Centropomus armatus. Gill, Proc. Ac. Pliilad. 1863, p. 163'; Jord. & Everm. Bull. U.S. Nat. Mas.

xlvii. 1896, p. 1123'; Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 9.2, t. 13. fig. 26'.

Centropomus brevis, Giiuth. Proc. Zool. Soc. 1864, p. 145 '.

Centropomus ensiferus (part.), Bouleng. Cat. Fisli. i. p. 369 (1895) '.

Centropomus atridorsalis, Regan, Aun. Mag. N. H. (7) xii. 1903, p. 627°.

Depth of body 3-4 in the length, length of head 23-2j. Snout 1^-2 as long aa eye, the diameter of which is

6-74 in the length of head ; interorbital width 7 in the length of head. Maxillary extending to below

middle of eye or beyond, its greatest width v-i tho diameter of eye. Prajorbital strongly serrated

posteriorly
;
prajnporculum acutely serrated, with 2 or 3 strongly enlarged serric at the angle

; pra:--

opercular ridge with 1 or 2 spines at the angle. Opercular flap extending a little beyond the vertical

from origin of dorsal. 13-15 gill-rakors, including 2 or 3 rudiments, on the lower i>art of anterior arch.

.50-50 scales in a longitudinal scries, 7-8.' between middle of second dorsal and lateral line. Dorsal

VIII, I 10 ; spines strong, the third often slightly longer than the fourth, r-~)j tho length of head.

Anal III 6 (exceptionally 7) ; third spine -j-^ as long as the second, which is |^-j the length of the hsh.

Pectoral | the length of head. Ventrals extending to the vent, which is situated at about | of the

distance from base of ventral spine to origin of anal. Caudal peduncle 1 J-] | as long as deep. Silveiv
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back darker; lateral line usually more or less blackish; spinous dorsal and membrane between second

and third anal spines blackish.

Ilab. Pacific Coasts of Tropical America, entering rivers :

Panama 1235. jj_iQ Vauqueria, Ecuador ^.

Here described from four specimens from Panama, 210-260 mm. in total length.

Centropomus hrevis is founded on a young example of C. armatus ; and C. atri-

dorsalis was described from a small specimen of this species from the Rio Vauqueria,

N.W. Ecuador, with the exceptional number of seven branched rays in the anal fin.

10. Centropomus altus, sp. n. (Tab. Vlll. fig 1.).

Centroponms armatus (non Gill), Vaill. & Boc. Miss. Sci. Mes., Poiss. p. 34, t. 1 ter, fig. 3 (1874)

\

Centropomus ensiftrus (part.), Bouleng. Cat. Fish. i. p. 369 (1895)'.

Depth of body 3 in the length, length of head 2i. Snout Ih as long as eye, the diameter of which is G in the

length of head and equal to the interorhital width. Maxillary extending to below middle of eye, its

greatest width | the diameter of eye. Prteorbital acutely serrated posteriorly. Posterior edge of prfe-

opercle acutely serrated ; two strong spines at the angle ; lower edge -with onl)' 4 or 5 distinct sernr.

Subopercular flap extending a little beyond the vertical from origin of dorsal. 14 gill-rakers, including

3 rudiments, on tho lower part of anterior arch. 50-52 scales in a longitudinal series, 7 or 8 between

middle of second dorsal and lateral li]ie. Dorsal VIII, I 0-10; spines moderately strong, the third or

fourth the longest, a little more than i the length of head. Anal 111 6 ; third spine ^ the length of the

second, which is ^ the length of the fish. Pectoral -| the length of head. Venfrals extending a little

beyond the vent, which is situated at 4 the distance from base of ventral spine to origin of anal.

Caudal peduncle Ij as long as deep. Silvery, back brownish; lateral line not blackish ; vertical fins

more or less dusky.

Hab. Atlantic Coast of Panama, Colon (Boucai'd^).

The description is based on a single specimen, 170 mm. in total length. Two others,

of 85 and 95 mm., agree with it in all essential characters, but have, of course, a shorter

snout, larger eye, more elevated spinous dorsal and longer anal spines. The number

of scales and fin-rays in these is included in the description.

C. alius is the Atlantic representative of C. imionensis, from wliich it differs especially

in the deeper body, the more strongly armed prseoperculum, and the longer second anal

spine, projecting further beyond the third.

11. Centropomus unionensis.

Centropomus unionensis, Bocourt, Ann. Sc. Nat. (5) ix. 1868, p. 90'; Vaill. & Boc. Miss. Sc. Mex.,

Poiss. p. 37, t. 1. fig. 3 (1874) -; Steind. Sitzb. Ak. Wien, Ixxiv. i. 1876, p. 49'; Bouleng.

Cat. Fish. i. p. 370 (1895) ' ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 1122';

Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 90, t. 13. fig. 27 \

Depth of body 3^ in the length, length of head 23. Snout 1| as long as eye, the diameter of which is 7 in

the length of head ; interorhital width 6 in the length of head. Maxillary extending to below the middle

of eye, its greatest width | the diameter of eye. Prteorbital feebly serrated posteriorly. Posterior edge

of prseopercle feebly serrated ; two moderately strong spines at the angle ; lower edge wdth a few serrje.

Opercular flap extending slightly beyond the vertical from the origin of dorsal. 14 gill-rakers, including

3 rudiments, on the lower part of the anterior arch. 52 scales in a longitudinal series, 7^ between middle
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of second dorsal and lateral line. Dorsal YIII, 1 9 ; spines of moderate strength, the third and fourth

the longest, a little more than * the length of head. Anal III G ; second spine slightl}' longer than the

third, less than 1 the length of the fish, rectoral nearly •.; the length of head. Ventrals extending to

the vent, which is situated at 5 of tlie distance from base of ventral spine to origin of anal. Caudal

peduncle H as long as deep. Silvery, back brownish ; lateral lino not blaoliish ; spinous dorsal blackish,

other fins pale.

Ilab. Pacific Coasts of Central America :

Salvador, La Union ^ - ; Panama ^ '\

The above description is based on a single specimen, 260 mm. in total length, iVom

Panama.

Sub-order II. LOPHOBRANCHII.

This sub-order comprises a number of marine fishes, mostly of small size and peculiar

appearance. A few "Pipe-fishes" of the genera Sj/ngnathus and I)oi'>/icIttIi>/s are

known to occur in the fresh waters of Mexico and Central America. They may be

easily recognized by the long slender body enclosed in bony rings, the tubiform snout,

and the small, terminal, toothless mouth.

Fam. SYi^GNATHIDiE.
Lophobranchii witli small gill-openings, a single dorsal tin without spines, and no ventral fins,

1. SYNGNATHUS, Linn.

Si/nr/nathus, Giinth. Cat. Fish. viii. p. 15.5 (1870).

Siphostomn, Jord. & Everm. Eull. U.S. Nat. Mus. xlvii. 189G, p. 761.

Pectoral fins present; caudal fin present; males with an egg-pouch under the tail.

Of the numerous American species of this widely distributed tropical genus only

three appear to have been definitely recorded from fresh waters.

L Syngnatlius spicifer, Puipp.

Syngnatlujs spicifer, Giiuth. Cat. Fish. viii. p. 172 (1870).

iJody-rings 15-16 (abdominal) -|- 38-42 (caudal). Dorsal rays l.*3-i'7. Origin of dorsal separated by 1 or 2

caudal rings from the ring containing the vent. Abdomen with dark vertical bars at the edges of tlie

rings.

Ilah. Tropical Indo-Pacific.

I have compared three specimens in the British Museum from Tehuante[)ec with

(jthers from Zanzibar and the Philippines and I cannot detect any dift'erences.
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2. Syngnathus auliscus, Swain.

Siphostomus auliscus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 7&7.

Body-rings 15+ 37-3S. Dorsal raj^a 29-30. Origin of dorsal on the ring containing the vent or the one

behind it.

Ilah. Pacific Coast from California to Panama.

This species has been recorded by Gilbert and Starks (Mem. Calif. Ac. Sci. iv. 1904,

p. 57) from the Rio Grande, at Miraflores, near Panama.

3. Syngnatlms starksi, Jord. & Culv.

Siphostoma starksi, Jord. & Everm. Bull. "U.S. Nat. Mus. xlvii. 1896, p. 771.

Bodj'-rings 14 + 37-38. Dorsal rays 38.

Ilah. Mexico, Rio Presidio in Sinaloa.

2. DORYICHTHYS, Kaup.

Dorykhihys, Glintli. Cat. Fish. viii. p. 179 (1870).

Doryrhamphus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 773.

Pectoral fins present ; caudal fin present ; males with an egg-pouch under the abdomen.

Ilal), Tropical seas.

Of three American species, two have been recorded from fresh waters.

1. Doryichtliys lineatus, Kaup.

Doryichtfcys lineatus, Giinth. Cat. Fish. viii. p. 183 (1870).

Doryrhamphus lineatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 773.

Siphostoma brevicaudum, Meek, Pbl. Columbiau Mus. Zool. v. 1904, p. 163, fig. 51.

Body-rings 19-22+ 23-27. Dorsal rays 42-44, the fin originating in advance of the vent. Snout 11 as long

as the rest of head.

Ilah. Tropical Atlantic.

Recorded by Meek from Boca del Rio in Vera Cruz, Mexico.

2. Doryichthys bracliyurus, Bleek.

Duryichthys brachyurus, Giinth. Cat. Fisli. viii. p. 184 (1870).

Bodj'-rings 21-23+ 19-24. Dorsal raj-s 36-42, the fin originating above the vent. Snout 14-lA as long as

rest of head.

Hab. Tropical Indo-Pacific.

Specimens from Tehuantepec in the British Museum, which I have compared with

the type of the species from the East-Indian Archipelago.
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Sub-order III. PERCESOCES.

The Fishes of this sub-order differ from the Acanthopterygii in the abdominal

position of the ventral fins, the pelvic bones not being directly attached to the clavicles.

In all the American species there are two well-separated dorsal fins, the first of which

is formed of from 3 to 9 spines, the second of a spine and 7 to 15 articulated rays.

The anal fin is wholly or partly opposed to the second dorsal and has from 1 to o

spines. The ventral fins are inserted well behind the base of the pectorals; each

consists of a spine and 5 branched rays. The caudal fin is forked.

Each of the four families is marine and widely distributed. The majority of the

species are shore-fishes which frequent the mouths of rivers and sometimes ascend

into fresh water. The Atherinidae and Mugilidae include a number of permanently

fluviatile forms.

Synopsis of the American Families of the Suh-order Percesoces.

I. Lateral line usually absent, never complete
;
pectoral fins placed liigli.

Anterior dorsal of 3 to 8 slender s])ines ; a single anal spine; vertebrEe

32 to 60 1. Atherinid^.

Anterior dorsal of 3 to 5 pungent spines ; 2 or 3 anal spines; vertebrae

24 to 2G 2. MuGTLiDJi:.

II. Lateral line present, complete
;
pectoral fins placed low.

Pectoral fin normal . 3. Sphyr^enidjs.

Pectoral fin with a detached lower portion composed of free filamentous

rays 4. Polynemid^.

ram. 1. ATHERINIDiE.

The Atherinidse occur on the coasts of most tropical and temperate seas ; a consi-

derable number of them enter or permanently inhabit fresh waters. Those found in

the rivers and lakes of Mexico and Central America have the following features in

common :—Body elongate, more or less compressed. Lateral line usually absent,

never complete. Two well-separated dorsal fins, the first formed of 3 to 6 slender

spines, the second of a short spine and 7 to 13 articulated rays. Anal with one

spine and 12 to 25 articulated rays. Pectorals placed liigh ; ventrals abdominal, each

with one spine and 5 branched rays. Caudal forked. Prfemaxillaries protractile
;

jaws with two or more series of conical teeth
; palate tootliless, or a few teeth on

the vomer. A silvery lateral longitudinal band or stripe always present.
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Synopsis of the Genera found in the Fresh Waters of Mexico and Central America.

I. Body completely scaled ; head scaly ; maxillary not extending beyond the vertical from the

anterior margin of eye.

Origin of sijinous dorsal in advance of the anal 1. Chirostoma.

Origin of spinous dorsal posterior to that of the anal 2. Thyrina.

II. Head and anterior part of body naked .3. Xenatherixa.

1. CHIROSTOMA, Swains., 1839.

Lethostole, Chirostoma, Kirtlandia, and Menidia, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, pp. 792, 794, & 796.

About fifteen species from the coasts of Tropical and Subtropical America, some of

them entering rivers, and about as many fresh-water species from the Eio Lerma

System and the Valley of Mexico.

Synopsis of the Mexican and Central-American Fresh-water Sjiecies.

I. Length of head 3| to 4|- in the length of the fish. Jaws equal anteriorly or the lower

projecting. Length of lower jaw less than ^ the length of head.

A. Anal fin with I 12-15 rays; 45 to 57 scales in a longitudinal series
;

17 or 18 gill-rakers on the lower part of the anterior arch ... 1. bartonl.

B. Anal fin with I 14-17 rays.

45 to 48 scales in a longitudinal scries ; 20 or 21 gill-rakers on the lower

part of the anterior arch 2. patzcuaro.

3G to 42 scales in a longitudinal series ; 11 or 13 gill-rakers on the lower

part of the anterior arch 3. urge.

C. Anal fin with I 16-21 rays.

38 to 42 scales in a longitudinal series; 16 gill-rakers on the lower part of

the anterior arch ; last dorsal spine above the origin of anal .... 4. jordani.

38 to 45 scales in a longitudinal series; 15 or 16 gill-rakers on the lower

part of the anterior arch ; last dorsal spine in advance of the origin

of anal 5. breve.

48 to 62 scales in a longitudinal series ; 16 to 19 gill-rakers on the lower

part of the anterior arch 6. humboldtianiim

.

68 to 82 scales in a longitudinal series . 7. estor.

44 to 51 scales in a longitudinal series ; 20 to 24 gill-rakers on the lower

part of the anterior arch 8. chapalm.

56 to 62 scales in a longitudinal series ; 21 to 23 gill-rakers on the lower

part of the anterior arch 9. grandoculis.

II. Length of head 3i in the length of the fish. Lower jaw shorter than

the upper. Anal with I 19-20 rays. 53 to 56 scales in a longi-

tudinal series 10. jiromelas.

BIOL. CEKTR.-AMEE., Pisces, May 1907. I
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III. Length of head 3 to 3^ in tlie length of tlie fish. Lower jaw projecting, | or a little

more than i the length of head. Anal with I 18-24. rays. 20 to 23 gill-rakers on the

lower part of the anterior arch.

A. Teeth small or moderate, close-set ; maxillary exposed distally.

1. Lower jaw moderately projecting, i the length of head
;
pectoral ? to g the length of

head, extending nearly to above the middle of ventrals.

50 to GO scales in a longitudinal series . IL hicius.

60 to 75 scales in a longitudinal series . 12. diazi.

2. Lower jaw strongly projecting, a little more than i the length of

head
;

pectoral n to | the length of head, extending a little

beyond the middle of ventrals 13. ocot/ane.

B. Teeth strong, set rather far apart, in two series; edge of maxillary

exposed for nearly its wdaole length . 14. sphi/rrena.

1. Chirostoma bartoni. (Tab. X. fig. 2.)

Clm-Dstoma hartom, Jord. & Everra. Bull. U.S. Nat. Mus. xlvii. 1896, p. 793'; Meek, PubL

Columbian Mus., Zool. v. 1904, p. 172'.

Chirostoma attenuatum, Meek, 1. c. fig. 55 \

Chirostoma zirahuen, Meek, t. c. p. 174, fig. 57 '.

Depth of body -3 to 6 in tho length, length of head 4| to 4|. Snout as long as eye, the diameter of whicli

is 3i in the length of head and a little less than the interorbital width. Teeth small
;
jaws equal

anteriorly or the lower very slightly projecting ; maxillary not or but very slightly exposed distall)", not

extending to below the eye. 17 or IS gill-rakers on the lower part of anterior arch. Scales mostly

with entire edges, 45 to 57 in a longitudinal series. Dorsal IV-V, I 8-10 ; spinous dorsal well in

advance of anal, its origin usually nearer to tip of snout than to base of caudal. Anal I 12-15.

Pectoral f to 4 the length of head, extending to above base or anterior part of ventrals. Caudal forked.

Caudal peduncle 3 to 4 as long as deep.

Hah. Mexico, "Rio Lerma System :

Guanajuato^; Lake Patzcuaro ^
; Lake Zirahuen *

; Lerma-.

Here described from several specimens, measuring up to 100 mm. in total length.

2. Chirostoma patzcuaro. (Tab. X. fig. 1.)

Chirostoma patzcuaro, ]\Icck, Publ. Cohunliian Mus., Zool. v, 1904, p, 174, fig. 56 '.

Depth of body b-\ in the length, length of head 4|. Snout as long as eye, the diameter of which is 35 in the

length of head and nearly e(|ual to the iiiterorl)ital width. Teeth small ; lower jaw very slightly

prijeoting; maxillary very slightly exposed distally, not extending to below tlie eye, 20 gill-rakei's on

llie lower part of the anterior arch. Scales mostly with entire edges, 45 iu a longitudinal series.

Dorsal V, I K); spinous dorsal in advance of anal, its origin aliglitly nearer to tip of snout tlian to base

of caudal. Anal I 15. I'ectoral ] tlie length of head, extending a little beyond the base of ventrals.

Caudal forked. Caudal [ledunclc -i,' as long as deep.

Hah. Mexico, Rio liCrina System :

Ijake Patzcuaro ^

Here described from a single specimen from Lake Patzcuaro {Mcel'), measuriu"-
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90 ram. in total length. Dr. Meek's type has V, I 10 dorsal rays, I 17 anal rays, and

48 scales in a longitudinal series.

o. Chirostoma arge.

Esloparsum arge, Jord. & Snyd. Bull. U.S. Pish. Comm. xix. 1899, p. ]33, fig. 12 (1901)';

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3158".

Chirostoma arge, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 171, fig. M\
Depth of body 4^ to 5 in tho length, length of head 4| to 4|. Snout as long as eye, tho diameter of which

is 3.| in the length of head and nearly equal to the interorbital width. Teeth small ; lower jaw very

slightly projecting
; maxillary very slightly exposed distally, extending to the vertical from the anterior

margin of eye. 11 or 12 gill-rakers on the lower part of the anterior arch. Scales with entire edges,

36 to 42 in a longitudinal series. Dorsal III-IV, I 8-9
; spinous dorsal in advance of anal, its origin

nearly equidistant from tip of snout and base of caudal. Anal I 14-17. Pectoral about | the length of

head, extending to or a little beyond the base of ventrals. Caudal forked. Caudal peduncle 2 to 2J as

long as deep.

Hah. Mexico, Rio Lerma System

:

Aguas Calientes ^ ^
; Lagos ^.

Here described from several specimens, measuring up to 70 mm. in total length,

from Aguas Calientes [Jordan) and Lagos [Meek).

4. Chirostoma jordani.

Chirostoma jordani, Woolman, Bull. U.S. Fish. Comm. xiv. p. 6.2, t. 2 (1895)'; Jord. & Everm.

Bull. U-S. Nat. Mus. xlvii. 1896, p. 793' ; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 169, fig. 52'.

Chirostoma mezquital. Meek, t. c. p. 170, fig. 53 ^

Depth of body 4 to .5 in the length, length of head 4^ to 4|. Snout shorter than eye, the diameter of which

is 3 to 3i in the length of head ; interorbital width about 3 in the length of head. Teeth small ; lower

jaw very slightly projecting; maxillary not exposed, not quite reaching the vertical from the anterior

margin of eye. 10 gill-rakers on the lower part of anterior arch. Scales with entire edges, 38 to 42 in

a longitudinal series. Dorsal III-IV, I S-10 ; origin of spinous dorsal nearly equidistant from tip of

snout and base of caudal ; last dorsal spine inserted above the origin of aual. Anal I 16-19. Pectoral

a little shorter than the head, extending to above the middle of ventrals. Caudal peduncle twice as

long as deep.

Ilah. Mexico, Eio Mezquital and Rio Lerma Systems, Valley of Mexico :

Durango *
; Aguas Calientes ^

; Lagos ^
; Salamanca ^ ; Lake Chapala ^ 3

; Acam-

baro 3
; Lake Cuitzeo ^

; Texcoco ^
; Chalco ^

; City of Mexico ^ ^ • Yautepec ^.

Here described from specimens from Salamanca {Woohnan) and Acambaro {Meek),

measuring up to 65 mm. in total length.

5. Chirostoma breve. (Tab. X. fig. 3.)

Chirostoma breve, Steind. Denksclir. Ak. Wien, Ixii. 1895, p. 526, t. 2. fig. 2 \

Chirostoma laharca, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 173'.

Depth of body 4 to 4| in tho length, length of head 4 to \\. Snout as long as or a bttle longer than the eye,

I 2
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the diametor of which is 3| to -4 in the length of head ; intororbital width 3 to 3^ in the length of head

Teeth small ; lower jaw slightlj- proieoting ; maxillary slightly exposed distally, not quite reaching the-

Tertical from the anterior margin of eye. 15 or 16 gill-rakers on the lower part of the anterior arch.

Scales with crenate edges, (38) 40 to 4.3 in a longitudinal scries. Dorsal III-V, I 9-11 ; origin of

spinous dorsal usually nearer to base of caudal than to tip of snout ; last dorsal spine inserted a little

in advance of the origin of anal, which is below the nierabranc connecting the spine to the back.

Anal I 17-20 (21). Pectoral ^ to i the length of head, extending a little beyond the base of ventrals.

Caudal forked. Caudal peduncle 2 to 2^ as long as deep.

Ilab. Mexico, Rio Lerma System ami the Valley of Mexico:

Lake Chapala ^
; Lake Cuitzeo ^ ; Xochimilco.

Here described from fottr specimens from Xochimiico {Jleel'), measuring up to

100 mm. in total length.

6. CMrostoma humboldtianum.
Atherina humboldtiana, Cuv. & Yal. Hist. Nat. Poiss, x. p. 479, t. 306 (1835) '.

Atherina vomerina, Cuv. & Val. t. c. p, 481 ^.

Atherinichthys Immboldiii, GLinth. Cat. Fisli. iii. p. 404 (1861) ^

Chirostoma liumboldtianum, Steind. Dciiksclir. Ak. Wiei), Ixii. 1895, p. 5.22, t. 1, fii;;. 1':

.lord. & Everm. Bull. U.S. Nat. Mus, xlvii. 1896, p. 793''; Jord. & Siiyd. Bull. U.S. Fisli.

Comm. xix. 1899, p. 134"
; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 17:)''.

Depth of body 4 to 5j in the length, length of head 3-1 to 4. Snout from as long to twice as long as the eye,

the diameter of which is 3| to 5| in the length of head ; interorbital width 3| to 3| in the length of

head. Teeth rather small
;
jaws equal anterioidy or the lower a little projecting ; lower jaw less than

i the length of head ; maxillary exposed distally, extending nearly to the vertical from the anterior

margin of eye. 10 to 19 gill-rakers on the lower part of the anterior arch. Scales with edges usually

crenate ; 48 to 62 in a longitudinal series. Dorsal IV-VI, I 10-13
; spinous dorsal in advance of anal,

its origin usually a little nearer to base of caudal than to tip of snout. Anal I 17-20. Pectoral -n- to 4

the length of head, extending to aboTe anterior part or middle of ventrals. Caudal forked. Caudai

peduncle 2 to 2ij as long as deep.

Hah. Mexico, Rio Lerma System and the Valley of Mexico

:

Lake Juanacatlan^ {Biiller) ; Lake Ayotla (Btdler) ; Lake Patzcuaro "
; City of

Mexico ^ (Dooymem) ; Texcoco -* ; Lake Chalco '^
'^ (Jordan); Xochimilco* {Meek,

Gadow).

Here described from a large series of specimens, measuring up to 240 mm. io

total length. Dr. P. Pappenheim has very kitidly examined the type of the species

on my behalf and has sent me a photograph of it, which leaves uo doubt that the

species above described is the true C. Iminboldtkumm.

7. Chirostoma estor.

CInrostorna estor, .lord. Proc. U.S. Nat. Mus. 1879, p. 298'; Steuid. Denkschr. Ak. Wien, Ixii.

1895, p. 533, t. 1. fig. 2 =
; Meek, Pub!. Columbian iMus., Zool. v. 1904, p. 180 '.

Lelhoslde cf>lor, .lord. & lilverai. Pull. U.S. Nat. Mus. xlvii. 1890, p. 792*.

Depth of liody about 5 in the length, length of head 2>h to 4. Snout l.i to 2 as long as eye, the diameter of
which is 4 to 5j in the length of head; interorbital width 4 ii.t the length of head. Teeth small-.
wt
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anterior teeth sometimes moderately strowg ; lower jaw projecting, less than half the length of head
;

maxillary exposed distally, extending nearly to the vertical from the anterior margin of eye. 20 or 21
gill-rakers on the lower part of the anterior arch. Scales with crenate edges, G8 to 82 in a longitudinal

series. Dorsal IV-V, I 10-12; spinous dorsal in advance of anal, its origin usually a little nearer to

base of caudal than to tip of snout. Anal I 17-20. Pectoral ^ the length of head, extending to above

the base of ventrals. Caudal forked. Caudal peduncle 2| to 3 as long as deep.

Hab. Mexico, llio Lerma System and the Valley of Mexico :

Lake Chapala i; Lake Patzcuaro ^
; Lake Zirahuen (Meek) ; Xochimilcho 3.

Here described from six specimens, measuring up to 220 mm. in total length, from

Lakes Patzcuaro (Mexico Mus.) and Zirahuen (Meek).

8. Chirostoma cliapalae.

Chirustoma chapalos, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 135, fig. 13 (1901) '

;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 31 59"; Meek, Publ. Columbian Mus.,

Zool. V. 1904, p. 176, fig. 58 \

Depth of body 4^ to bk in the length, length of head 3i to 4i. Snout as long as eye, the diameter of which
is 3i to 3| in the length of head and nearly equal to the interorbital width. Teeth small ; lower jaw
very slightly projecting

; maxillary very slightly exposed distally, not extending to below the eye.

20 to 24 gill-ra.kers on the lower part of anterior arch. Scales with crenate edges, 44 to 51 in a,

longitudinal series. Dorsal IIl-V, I 10-11 ; origin of spinous dorsal nearly equidistant from tip of

snout and base of caudal ; last dorsal spine inserted above the origin of anal. Anal I lS-21. Pectoral

4- or I the length of head, extending to above the middle of the ventrals. Caudal forked. Caudal
jiedunele 2 to 2| as long as deep.

Hah. Mexico, Rio Lerma System :

Lake Chapala ^ ^.

Here described from several specimens from Lake Chapala, measuring up to

125 mm. in total leno'th.
^to-

9. Chirostoma grandoculis.

Chirostoma grandoculis, Steind. Denkschr. Ak. Wien, Ixii. 1895, p. 525, t. 2. fig. 1'; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3159'; Meek, Publ. Columbian Mus., Zool. v.

1904, p. 176, fig. 58'.

Depth of body about 5 in the length, length of head 4 to 4j. Snout as long as or shorter than eye,

the diameter of which is 34 to 34 in the length of head and equal to the interorbital width. Teeth

small ; lower jaw very slightly projecting ; maxillary very slightly exposed distally, not extending to

below the eye. 21 to 2:> gill-rakers on the lower part of the anterior arch. Scales with crenate edges,

60-62 in a longitudinal series. Dorsal V-Vl, I 10-11 ; spinous dorsal usually entirely in advance of

anal, its origin about equidistant from tip of snout and base of caudal. Anal I 17-20. Pectoral | the

length of head, extending to above the anterior part or middle of ventrals. Caudal forked. Caudal

peduncle 24 to 3 as long as deep.

Hah. Mexico, Rio Lerma System:

Lake Chapala ^ ; Lake Patzcuaro ^ ^.

Here described from four specimens, measuring up to 115 mm. in total length, from

Lake Patzcuaro (Mi
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10. Chirostoma pronielas.

Chirostoma promehis, Jord. & Suyd. Bull. U.S. Fisli. Comm. xix. 1899, p. 136, fig. 14' ; Jord. &

Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3160 = ; Meek, Publ. Columbian Mus., Zool. v.

1904, p. 177 \

Allied to C. lucius, but with the lower jaw shorter than the upper. Dorsal IV, I 11. Anal I 19-20. Scales

with crenate edges, 53 to 56 in a longitudinal series.

Hah. Mexico, Eio Lerma System:

Lake Chapala ^ ^.

11. Chirostoma lucius.

Chirostoma lucius (part.), Bouleng. Ami. Mag. Nat. Hist. (7) v. 1900, p. 54'.

Chirostoma crystaUinmn, Jord. & Siiyd. Bull. U.S. Fish. Comm. xix. 1899, p. 139, figs. 16 & 17

(1900) ''; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3162'.

Chirostoma lucius, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 178, fig. 60'.

Depth of body 4 in the length, length of head Sj. Snout 1| as long as eye, the diameter of which is 5] in

the length of the head ; interorbital width 4 in the length of head. Teeth rather small ; lower jaw

projecting, ti the length of head ; maxillary exposed distally, extending to the vertical from the anterior

margin of eye ; 20 gill-rakers on the lower part of the anterior arch. Scales with crenate edges,

52 in a longitudinal series. Doisal VI, I 11 ; spinous dorsal in advance of the anal, its origin nearer to

base of caudal than to tip of snout. Anal I 20. Pectoral 4 the length of head, extending nearly

to above the middle of ventrals. Caudal forked. Caudal peduncle twice as long as deep.

Hah. Mexico, Eio Lerma System :

Guadalajara ^
; Lake Chapala ^ ^ [Buller).

Here described from the type of the species, measuring 200 mm. in total length.

Jordan and Snyder give the following numbers for C. crystallinum:—Dorsal IV-V,

I 11-13. Anal I 18-24. 56 to (30 scales in a longitudinal series.

12. Chirostoma diazi.

Clarostoma diazi, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 137, fig. 15 (1900) ' ; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 316P.

Chirostoma sphyrfuna, Meek, Publ. Columbian j\lus., Zool. v. 1904, p. 177, fig. 59'.

Closely allied to the preceding species, but with smaller scales (tiO to 75 in a longitudinal series); dorsal scales

very small and irregular, 21 to 27 in a series between the two dorsal fins. Dorsal IV-V, I 11-12.
Anal I 20-22.

Ihilj. Mexico, Rio Lerma System :

Lake Chapala ^.

13. Chirostoma ocotlane. (Tab. IX. fig. 1.)

CJiirostoma lucius (part.), Bouleng. Ann. Mag. Nat. Hist. (7) v. 1900, p. 54'.

Chirostoma ocotlane, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 140, fig. 18 (1901) = -

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3163 '

; Meek, Publ. Cohmibiau Mus.^
Zool. V. 1904, p. 180, fig. 02 '.
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Depth of body 5 in the length, length of head 3j to 3^. Snout IJ to 1| as long as 63-6, the diameter of which

is 4 to 5 in the length of head ; iuterorbital width 4| to 5 in the length of head. Teeth rather small

;

lower jaw strongly projecting, a little more than i the length of head ; maxillary exposed distally,

extending to the vertical from the anterior margin of eye. 21 to 23 gill-rakers on the lower part of

anterior arch. Scales with crenate edges, 53 to G2 in a longitudinal series. Dorsal V-VI, I 11-13;

spinous dorsal in advance of anal, its origin nearer to base of caudal than to tip of snout. Anal I 20-22.

Pectoral | to ^ the length of head, extending beyond the middle of the veutrals. Caudal forked.

Caudal peduncle twice as long as deep.

Ilab. Mexico, Eio Leima System :

Lake Chapala^^* {Buller, Jordan).

Here described from several specimens, measuring up to 215 mm. in total length.

14. Chirostoma sphyrsena. (Tab. IX. %. 2.)

Chirostoma sphyraina, Bouleng. Ann. Mag. Nat. Hist. (7) v. 1900, p. 55 ' ; Meek, Publ. Columbian

Mus., Zool. V. 1904., p. 178, fig. 59'.

Chirostoma lermts, Jord. & Snyd. t. c. p. 142, fig. 19'; Jord. & Everm. t. c. p. 3163'; Meelv, t. c.

p. 179, fig. 61 \

Depth of body 5| in the length, length of head 3i. Snout 2\ as long as eye, the diameter of which is 6 in

the length of head ; iuterorbital width 4| in the length of head. Teeth strong, in two series ; lower jaw

projecting, | the length of head ; maxillary extending nearly to the vertical from the anterior margin of

eye, its edge exposed for nearly its whole length. 22 gill-rakers on the lower part of the anterior arch.

Scales with crenate edges, 65 in a longitudinal series. Dorsal V, I 11 ; spinous dorsal in advance of

anal, its origin nearer to base of caudal than to tip of snout. Anal 1 21. Pectoral nearly | the length

of head, extending to above the middle of ventrals. Caudal forked. Caudal peduncle twice as long

as deep.

Hah. Mexico, Rio Lerma System :

Lake Chapala i ^ 3 s (^Buller).

Here described from the type, a specimen measuring 2.30 mm. in total length.

Jordan and Snyder give the following numbers for C. lermce:—Dorsal IV-V, 10-12.

Anal 19-22. 54-58 scales in a longitudinal series.

2. THYRINA, Jord. & Culv., 1895.

Thyrina, Jord. & Everm. Bull. U.S. Nat. Mus. slvii. 1896, p. 803.

Melaniris, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 183.

Two species described by Giinther, T. guatemalensis and T. pachjleins, are inter-

mediate between Chirostoma and Atherhiella, Steind., resembling the latter in the

posterior situation of the spinous dorsal fin and in the long falcate pectoral. The

abdominal region is more or less compressed, but not more so than in many species

of Chirostoma, and there is no trace of the ventral keel which characterizes

Atherinella. Melaniris was based on specimens preserved in formalin, with the

iris turned black.
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1. Thyrina guatemalensis.
Atherimchthys guatemalensis, Giiuth. Proc. Zool. Soc. 1864, p. 151 \ and Trans. Zool. Soc. vi.

1869, p. 4J3^

Thijrina evermanni, Jord. & Ciilv. Proc. Calif. Ac. Sci. (2) v. 1895, p. 419
' ; Jord. & Everm.

Bull. U.S. Nat. Mus. xlvii. 189G, p. 804 '
; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 184 '.

Thijrlna crystaUiiia, Jord. & Culv. t. c. p. 420''; Jord. & Everm. 1. c. '

; Meek, 1. c. ".

Menidia guatemalensis, Jord. & Everm. t. c. p. 801 ".

Melaairis balsanus, Meek, t. c. p. 183, fig. 64'".

Depth of bod}' 4 to 5 in the length, length of head 4| to 4^. Snout shorter than eye, the diameter of which

is 2| to 3 in the length of head; intcrorbital width 2^ in the length of head. Teeth in hands, tlie

outermost series enlarged
;
jaws equal anteriorly ; maxillary not exposed, extending nearly to below

the eye. 16 or 17 gill-rakers on the lower part of the anterior arch. Scales with entire edges, 3(i to 42

in a longitudinal series. I)orsal IIl-IV, I 7-9 ; origin of spinous dorsal above sixth ray of anal.

Anal I 19-2.5, ending below or a little behind the end of the second dorsal. Pectoral falcate, longer

than the head, extending heyond the middle of ventrals. Caudal forked, the low^er lobe somewhat the

longer. Caudal peduncle Ij to 2 as long as deep.

Hal. Pacific Coast Eivers and Lakes of Mexico and Central America, perhaps

entering the sea :

Eio Presidio ^ ^ and Rio Balsas i'' in Mexico ; Iluamuclial ^ " in Guatemala.

Here described from the types of the species from Huamuchal (Salvin), and

co-types of T. evermnnni and T. crystallina from the Ptio Presidio and of M. balsanus

from the Eio Balsas, seveial specimens measuring up to 85 mm. in total length.

Estuarine specimens have the pectoral fins longer and more acute than those from

inland localities. T. pacligleijis, from tlie Coast of Panama, is closely allied, but has

laciniate scales. Gill and Bransford (Proc. Ac. Philad. 1877, p. 187) record

T. guatemalensis from Lake Nicaragua, but this identification must be regarded as

probably incorrect.

3. XENATtlERINA, gen. nov.

The very aberrant little Atherine described by Meek under the name of Menidia

lisa may be regarded as the type of a genus distinct from Chirostoma, characterized

by the mouth extending to below the eye and by the peculiar disposition of the

scales.

1. Xenatherina lisa.

Menidia lisa, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 182, tig. 63 '.

Depth of body .5 in the length, length of head 4. Snout shorter tlian eye, the diameter of which is 2\ to 2^;

in tho length of head and greater than the intcrorbital width. Teeth small ; mouth oldiquo
; jaws e(]ual

anteriorly : maxillary extending to below anterior \ of oye. l.'( gill-rakers on the lower part of the
anterior arch. Posterior part of body covered with scales, which are continued forward as a scaly band
along the middle of the side ; anterior part ol' body naked, except for a dorsal .strip and a ventral patch
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of small scales. Dorsal III-V, I 8-9
;
origin of spinous dorsal above or a little behind that of the anal.

Anal I 19-21. Pectoral asymmetrical, pointed, 4 the length of head, extending to above the middle of

ventrals. Caudal forked. Caudal peduncle twice as long as deep.

Hah. Mexico, Puo Papaloapam :

Eefugio 1, El Hule i.

Here described from five specimens, measuring up to 55 mm. in total length, from

Refugio {Meek).

Fam. 2. MUGILID^.
The Mugilidae are closely related to the Atherinidte and have the same wide

distribution. Most of the species of Mugil and allied genera with ciliiform teeth are

marine, but freely enter fresh water. Agonostomus and Jotnrus comprise tropical

fresh-water fishes, especially abundant in mountain-streams.

The Mexican and Central-American Mugilidse have the following features in

common :—Body elongate, more or less compressed, covered with rather large scales,

which extend on to the upper surface of the head. Lateral line usually absent, never

complete. Two well-separated dorsal fins, the first formed of 4 rather strong spines,

the second of a spine and 7 to 10 articulated rays. Anal with 2 or 3 spines and

7 to 11 articulated rays. Pectorals placed high ; ventrals abdominal, each with one

spine and 5 branched rays. Caudal forked. Prasmaxillaries protractile
;
jaws with

teeth, which may be either well-developed or vestigial; palate with or without teeth.

Coloration silvery, the back greenish or olivaceous ; sometimes dark longitudinal

stripes along the series of scales.

Synopsis of the Mexican and Central-American Genera.

I. Bands of small fixed teeth in the jaws and on the palate.

Teeth in the jaws pointed 1. Agonostomus.

Teeth in the jaws incisor-like, with serrated edges 2. Joturus.

II. Teeth in the jaws small, in one or more series
;
palate toothless.

A. Teeth ciliiform, in one or a few series j lips not very thick; ranai of lower jaw meeting at

an angle which is not very acute.

Three anal spines 3. Mugil.

Two anal spines 4. Querimana.

B. Teeth in several oblique series ; lips thick ; rami of lower jaw

meeting at an acute angle 5. Ch^nomugil.

I have given full descriptions of the Mexican and Central-American species of the

genera Agonostomus and Joturus, which appear to be true fresh-water fishes, and for

purposes of comparison I have included in my account of the former genus two species,

A. percoides and A. microps, which are at present known only from specimens in the

BIOL. CENTR.-AMEK., Pisces, May 1907. K
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British Museum from the West Indies and Venezuela. Of the marine genera Mugil,

Querimana, and Chcenomngil only a synopsis is given, but they are included because

the species of the first-named, at least, ascend rivers for considerable distances.

1. AGONOSTOMUS, Bennett, 1830.

Agonostomus, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 818.

Neomugil, Vaill. Bull. Soc. Pliilom. iv. 1894, p. 72.

Mouth subterminal, with lateral cleft ; bands of small pointed teeth in the jaws and on the vomer and

palatines ; two anal spines.

Hal. Tropical rivers near the sea, most of the species being American.

Si/nojysis of the American Species.

I. Maxillary not extending beyond the anterior I- of eye (in the adult)

.

A. Snout subconical, the upper lip only moderately thick, even in the

adult 1. monticola.

B. Snout truncated anteriorly, the upper lip thick.

Pectoral from less than 4' (adult) to ^ (young) the length of head ; length of

lower jaw 2i (adult) to ,2| (young) in the length of head 2. nasutus.

Pectoral
;-}
(adult) or n- (young) the length of head ; length of lower jaw 2I3-

(adult) to 2^ (young) in the length of head 3. salvini.

II. Maxillary extending to below middle of eye (in the adult).

A. Snout subconical, the upper lip only moderately thick, even in the

adult 4). perco'ides.

B. Snout truncated anteriorly, the upper lip thick.

Pectoral extending to the vertical from the origin of spinous dorsal (adult)

or beyond (young) ; first dorsal spine as long as the longest rays of the

second dorsal 5. macracanthus.

Pectoral nearly reaching the vertical froQi the origin of spinous dorsal in the

young, but not in the adult ; first dorsal spine shorter than the longest

rays of the second dorsal G. microps.

1. Agonostomus monticola.

Mugil monticola, Bancroft, Cuvier's Animal Kingdom (ed. Griffiths), p. 367, t. 36 (1836) '.

Agonosioma monticola, Giinth. Cat. Fish. iii. p. 46-1 (1861)
'^.

Agonoatonin.s monticola, Jord. & Everui. Bull. U.S. Nat. Mus. xlvii. 1896, p. 819", and 1900,

fig. 31-7 -'.

Depth of body 3i to 4J in tlie lenstl'. loiit;-fh of head 3=^ to 4.^. Snout from as long to I'' as long as eve, the

diameter of which is 'lih to 'A- m the length of lioad ; iiiterorbital width 2i to 3 in the length of head.

Snout subconical, the upper lip nut very thick; mouth subterminal; maxillary extending to below
anterior edge or anterior ] of eye; about 20 gill-rakcrs on the lower part of the anterior arch. 38 to

44 scales in a longitudinal scries, 12 to 14 in a transverse series from spinous dorsal to vent, 20 to 22
round the caudal peduncle. Dorsal IV, I 8 ; origin of spinous dorsal usually nearer to tip of snout than



AGONOSTOMUS. 67

Heads of Agonostomiw monticola (a), A. salvini (/>), and A. nasutus (c), from the side and from below.

to base of caudal ; spines moderate, the first, in the adult, about | the length of head or of the distance

between the origins of the dorsal fins. Anal II 10. Pectoral about | the length of head, in the adult

not extending to below the spinous dorsal ; ventrals originating below the middle of pectorals, in the

adult extending about | of the distance from their base to the origin of anal. Caudal forked. Caudal
peduncle 1| to 2 as long as deep. Silver}', back darker ; scales with dark edges, which often expand into

irregular spots.

Hob. Mexico and Central America 2.—West Indies ^ -.

K2
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Specimens in the British Museum, measuring up to 250 mm. in total length, from

the Rio Presidio in Sinaloa, the Kio Mascota in Jalisco [Buller), and Vera Cruz

{Meek) appear to belong to the same species as others from Cuba, Jamaica, Barbados,

and Trinidad.

2. Agonostomus nasutus. (Tab. X. fig. 4.)

Agonostoma nasutmn, Giiutli. Cat. Fisli. iii. p. 4G3 (18G1) ' ; and Trans. Zool. Soc. vi. 1868,

p. 444, t. 70. fig. 2=.

Neomvgil diyueti, Vaill. Bull. Soc. Plnlom. iv. 1894, p. 73'.

Ayonostomus nasutus, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 820 ^

Depth of body 34- to 41 in the k^agth, length of head 4 to 4J-. Snout from as long to Ij as long as e)'c, the

diameter of -which is 4 to o^ in tlu,' length of head ; interorhital width 2'i to 2-'t in the length of head.

Snout verticall}' truncated, the upper lip thick anteriorly, its depth
;| the length of snout ; mouth

subterminal; maxillary extending to helow anterior edge or anterior -]- of eye; lower jaw broadly

rounded, its length 2i (adult) or 2| (young) in the length of iiead ; length of groove between lower lip

and ramus of lower jaw (measured from its anterior extremity to the end of the nraxillary) e(pial to the

diameter of eye (adult) or less (young). IS to 20 gill-rakers on the lower part of the anterior arch.

41 to 43 scales in a longitudinal series, 12 to 14 in a transverse series from spinous dorsal to in front of

vent, 21 or 22 round the caudal peduncle. Eorsal IV, I 8 (exceptionally 7) ; origin of spinous dorsal

a little nearer to tip of snout than to base of caudal ; s])ines moderate, the first from less than ^ (adult)

to 4 (young) the length of head, shorter than the longest rays of the second dorsal, which has the free

edge concave. Anal II 10. Pectoral from less than ^ (adult) to ,1- (young) the length of head, extending

to below the spinous dorsal in the young, but not in the adult ; ventrals originating below the middle of

the pectorah extending about | of the distance from their base to the origin of anal. Caudal forked.

Caudal peduncle lil to 2 as long as deep. Silvery, hack darker ; scales with dark edges ; a blackish s])0t

on the base of pectoral ; a more or less distinct silvery latci-al band.

Hah. Lower California, Mexico, and Central America.

Specimens in the British Museum from Lower California [Diguet ^) ; Mexico,

Motzorougo {Meek); Guatemala, Fvio San Geronimo {Oiocu^-), E-io Mottigua

{Salvin-) ; Costa Eica, Juan Viuas {Tliidenvood).

Profe>.sor Vaillant has very kindly sent me two specimens of JSfeomugil dirjueti, one

of which is now figured (Tab. X. fig. 4).

?j. Agonostomus salvini. (Tab. XI. fig. 2.)

Agonostomus salvini, Regan, Ann. Mag. Nat. Ilist. (7) xix. 1907, p. 60 \

Depth of body ol to 4| in the length, length of head 4. Snout 1] to 2 as long as eye, the diameter of which

is 4| to 04 in the length of head ; interorhital width L'g to 3 in the length of bead. Snout vertically or

oblirpiely truncated, the upper \\[> rather tliick anteriorly, its depth t the length of snout; mouth

subterminal; maxillary extending to below anterior .|
or ante'rior i^ of eye; lower jaw evenh^ rounded,

its length 2^ (adult) or 2i (young) in the length of head
;
length of groove between lower lip and ramus

of lower jaw (measured from its anterior extremity to the end of the maxillary) equal to the diameter of

eye (young) or 1^ the diameter of e}e (adult). ]S-1'() gill-rakers on the lower part of the anterior arch.

;j8 to 40 scales in a longitudinal series, IL' or L'i in a transverse scries from spinous dorsal to in front of

vent, 21 or 22 round the caudal peduncle. Dorsal IV, 1 S ; origin of spinous dorsal equidistant from tip

of snout and base of caudal or a little nearer the former; spines moderate, -? (adult) or -\ (young) of the



AGONOSTOMUS. 69

length of head or of the clistauce between the origins of the dorsal fins and shorter than the longest rays

of the second dorsal, which has the free edge a little concave. Anal II 10. Pectoral = the length of

head (young) or less (adult), not extending to below the spinous dorsal ; veutrals originating below the

middle of pectoral, extending nearly | of the distance from their base to the origin of anal. Caudal
moderately notched. Caudal peduncle 2 as long as deep. Silvery or golden, the back olivaceous.

Huh. Guatemala, Nacasil [Sahin).

Three specimens, 150 to 270 mm. in total length.

The species is closely allied to A. nasutus, which has the upper lip thicker, eye a

little larger, lower jaw a little shorter, pectorals longer, &c.

4. Agonostomus percoides.

Agonostoma percoides (part.), Giintli. Cat. Fish. iii. p, 4G1 (1861).

This species is represented in the British Museum by the type, from San Domingo,

and by two examples from Trinidad. These are the only specimens known.

5. Agonostomus macracantlius. (Tab. XL fig. 1.)

Agonostomus macracanthus, Regan, Ana. Mag. Nat. Hist. (7) xix. 1907, p. 65 '.

Depth of body 3| to 4 in the length, length of head 3'; to 3§. Snout 1] to 1| as long as eye, the diameter of

which is 4| to 5-| in the length of head; intororbital width 2.j in the length of head. Snout verticall}'

truncated, the upper lip thick anteriorly ; mouth subtermioal ; maxillary extending to below middle of

eye, or nearly. 20 gill-rakers on the lower part of anterior arch. 41 to 43 scales in a longitudinal

series, 14 in a transverse series from spinous dorsal to in front of vent, 2(J or 21 round the caudal

peduncle. Dorsal IV, I 8 ; origin of spinous dorsal a little nearer to tip of snont than to base of caudal

;

spines strong, the first g to |- the length of head or j to | the distance between the origins of the dorsal

fins and as long as the longest rays of the second dorsal, which has the free edge concave. Anal II 10.

Pectoral -| the length of head, extending to the vertical from the origin of the spinous dorsal or a little

beyond ; ventrals originating below the middle of the pectorals, extending i; or -A of the distance from

their base to the origin of anal. Caudal forked. Caudal peduncle 1t| as long as deep. Silvery; back

darker ; scales with dark edges ; a more or less distinct dark lateral band ending in a dark spot at the

base of caudal and with a silvery band above it ; dorsal and caudal fins a little dusky.

Hah. Guatemala, Rio Guacalate [Salvin i).

Two specimens, 145 and 210 mm. in total length.

These were referred by Giinther to A. microps, a species which differs in many

respects, notably in the shorter paired fins and lower spinous dorsal.

6. Agonostomus microps.

Agonostoma micro'ps, Giiuth. Cat. Fish. iii. p. 4G.2 (1861), and Trans. Zool. Soc. vi. 1SG9, t. 70.

fig. 1.

Agonostoma percoides (part.), Giinth. Cat. Fish. iii. p. 464.

This species has erroneously been referred to the Central-American fauna ; it is

represented in the British Museum by a number of specimens from St. Vincent,

Dominica, and Venezuela, and is not known to occur elsewhere.
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2. JOTUEUS, Poey, 1861.

Jotnnis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 820.

Mouth rather small, inferior, with short lateral cleft
;
jaws with bands of small incisor-like teeth with

serrated edges, the band in the lower jaw intermitted at the symphj'sis ; very small teeth on vomer,

palatines, and pterygoids. Three anal spines.

A single species.

1. Jotiirus pichardi.

Joturus pichardi, Poey, Mem. ii. p. 263 (1861)'; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 821, and 1900, fig. 348 =
; Meek, Publ. Columbian Mus., Zool. v. 1901-, p. 188'.

Agonostoma fflobice])s, Giiuth. Ann. Mag. Nat. Hist. (4) xiv. 1874, p. 370 '.

Joturus stipea, Jord. & Gilb. Proc. U.S. Nat. Mus. 1882, p. 373'.

Depth of body 3| in the length, length of head 4|. Profile decurved from origin of dorsal to mouth, the

snout obtuse, longer than the eye, the diameter of which is ok in the length of head. Interorbital

region very convex, its width i the length of head. Prseorbital serrated posteriorly. 43 scales in a

longitudinal series. Dorsal IV, I 9 ; origin of spinous dorsal much nearer tip of snout than base of

caudal; first spine rather more than i the length of head. Anal II 11, the first articulated ray simple.

Pectoral a little shorter than the head, extending to below the spinous dorsal. Caudal forked.

Olivaceous, without markings.

Hal). Southern Mexico to Panama.—Cuba :

Mexico, Misantla in Vera Cruz'^; Costa Rica-; Panama ^j Cuba i.

Here described from tire type of A. glohiceps, a specimen 240 mm. in lengtb. The

species is said to attain a length of 600 mm., and to live only in mountain-torrents and

at the foot of waterfalls.

3. MUGIL, Linn.

Mugil, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 809.

Mouth rather small, transverse, subterminal ; rami of lower jaw forming an angle; lower jaw with a more
or less distinct symphysial prominence ; teeth very small, ciliiform, in oca or a few series. Three anal

spines.

A large number of species of " Grey Mullet " are known from the coasts of tropical

and temperate countries, entering fresh waters.

iS>/no2)sis of the Mexican and Central-American Species.

Adipose eyelid well developed. Dorsal IV, I 7-9. Anal III 7-9.

I. Second dorsal naked, except for a series of small scales behind each ray ; anal rays

usually III 8.

38 to 43 scales in a longitudinal series 1. cephalus.

32 to 36 scales in a longitudinal series 2. brasiliensis.
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II. Second dorsal covered with small scales.

A. Anal rays usually III 9.

1. 42 to 46 scales in a longitudinal series.

Second dorsal spine longer than first 3. incilis.

Second dorsal spine not longer than first 4. thoburni.

2. 36 to 39 scales in a longitudinal series.

Pectoral | to f the length of head, extending nearly to the vertical from the

origin of the spinous dorsal in the youngs but not in the adult 5. curema.

Pectoral from 4 to as long as the head, extending to below the spinous dorsal,

even in the adult 6. hospes.

B. Anal rays usually III 8; 32 to 36 scales in a longitudinal series . . 7. trichodun.

1. Mugil cephalus, Linn.

Mugil cephalus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 811, and 1900, fig. 343.

Ilah. Japan ; Sandwich Islands ; Pacific Coast of America from California to Chile

;

Atlantic Coast of America from Cape Cod to Brazil ; Atlantic Coast of Europe

and Africa from the Loire to the Congo.

2. Mugil brasiliensis, Agass., 1829.

Mugil brasiliensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 810.

Hab. Atlantic Coast from Cuba to Patagonia.

3. Mugil incilis, Hancock, 1830.

Mugil incilis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 812.

Hab. Atlantic Coast from Panama to Brazil.

4. Mugil thoburni, Jord. & Starks, 1896.

Mugil thoburni, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 812.

Ilab. Pacific Coast from Guatemala to Ecuador and the Galapagos Islands.

5. Mugil curema, Cuv. & Val., 1836.

Mugil curema, Mugil gaimardianus, and Mugil setosus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, pp. 813, 814, and 815.

Mugil curema, Jord. & Everm. t. c. 1900, fig. 344.

Hah. Pacific and Atlantic Coasts from the United States to Chile and Brazil ; Cape

Verde Islands.

The examination of a large series of examples (including one received from Dr. Jordan

as Mugil setosus) has shown me that the length of the pectoral fin compared to that

of the head varies but little according to the size of the individual, but if its length be

compared with its distance from the spinous dorsal it appears to be longer in young
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specimens than in adults. Thus in small examples the pectoral fin nearly or quite

reaches the vertical from the origin of the spinous dorsal, but in large ones it

extends only § of the distance from its base to the spinous dorsal.

In young examples also the adipose eyelid is thinner and more transparent, the

teeth are more evident, and the mandibulary angle is more acute than in the adults.

Poey's description of Mugll gnimardianus (Ann. Lye. N. York, xi. 1876, p. 64, t. 8.

figs. 1-3) was based on an example 225 mm. in length which was compared with one

of M. curema of 325 mm. The supposed specific differences are mostly very trivial

and due to individual variation (e. g., M. gainiardianus was said to have the body less

deep, the depth 5|^ iu the length as compared with 5 in M. curema) ; other differences,

i. e. the shorter snout, stronger teeth, and shorter distance between tip of pectoral and

spinous dorsal in M. gaimarclianus, are due to the diiferent size of the specimens

compared. The characters assigned to M. setosus (Gilbert, Proc. U.S. Nat. Mus. 1891,

p. 549) are those of young specimens of J/, curema.

6. Mugil llOSpes, Jord. & Culver, 1895.

Miigil liosjjex, Jord. & Evenn. Bull. U.S. Nat. Mus. xlvii. 1896, p. 814, and 1900, fig. 345.

Hah. Pacific Coast from Sinaloa to Panama.

7. Mugil trichodon, Poey, 1876.

Mvgil trichodon, Jord. &Evcrni. Bull. U.S. Nat. Mus. .xhii. 1896, p. 816.

JJah. Atlantic Coast from Florida to Brazil.

4. QUEEIMANA, Jord. & Gilb., 1882.

Qiwrimana, Jord. & Everm. Bull. U.S. Nat. j\Ius. xlvii. 1896, p. 817.

This genus differs from Mugil principally in having 2 anal spines instead of 3. It

comprises " Grey Mullets" of small size, which have not been recorded as enterin<j-

iresh waters.

1. Querimana harengus, Gtinth., 1861.

Querviuana harengus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 817.

Dorsal IV, I S. Anal II 9-10. ;j8 scales in a longitudinal series.

Ilab. Pacific Coast from Mazatlan to Peru.

2. Querimana gyrans, Jord. & Gilb., 1884.

Querimana f/yram, Jord. Ss Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 818.

Dorsal IV, I 7-8. Anal II 7-8. 28 or 20 scales in a longitudinal series.

llab. Southern Atlantic Coasts of the United States.
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5. CHJENOMUGIL, Gill, 1863.

Ch(eno7nugil, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 816.

Mouth rather small, subterminal or inferior ; rami of lower jaw forming an angle ; teeth small, movable, in

several oblique series
; palate toothless.

This genus comprises two species, one American, the other from the Sandwich

Islands.

1. Chsenomugil proboscideus, Giinth., 1861.

Chcenomugil proboscideus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 816.

Lips very thick ; mandibular angle very acute ; no adipose eyelid. Dorsal IV, I 8. Anal III 10. 38 to 41

scales in a longitudinal series.

Hah. Pacific Coast from Mazatlon to Panama.
" Common in rock pools " [Jordan & Evermann); not recorded from fresh waters.

Pam. 3. SPHYR^NID-ffil *.

The single genus Sphyrmia comprises about twenty species, pike-like carnivorous

marine fishes, with large mouth and strong dentition, often growing to a considerable

size.

There appear to be no records of any of the American species occurring in the

fresh waters of Mexico and Central America, but one of them, S. guacltancho, Cuv. &
Val., has been recorded from the Congo f.

Fam. 4. POLYNEMID-Sl I.

This family comprises three genera with about thirty species, tropical shore fishes

which often enter rivers. They are easily recognizable on account of the peculiar

structure of the pectoral fin, which has a detached lower portion composed of free

filamentous rays. Pentanemus quinquarms, Linn., from the Tropical Atlantic, with

the prseoperculum entire and the anal fin much longer than the second dorsal, is known

to ascend West African rivers and has been recorded from Cuba; it is perhaps to be

met with in the rivers of the Atlantic slope of Tropical America.

The fishes of the genus Polyiiemus, Linn., have the prseoperculum serrate and the

anal fin about as long as the second dorsal. Two species are found on the Pacific

Coast, ranging from California to Ecuador, viz., P. aj)])roximans. Lay & Bennett, with

5 or 6 pectoral filaments, and P. ojoerculans, Gill, with 8 or 9 pectoral filaments.

* Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 822.

t Bouleng. Les Poissons du Bassin du Congo, p. 364 (1901).

+ Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 828.

BIOL. CENTE.-AMEE., Pisces, Mai/ 1907. L
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There are examples of the former species, collected by Herr Forrer at Presidio, in the

British Museum collection. Atlantic coast species are P. virginicus, Linn., and

P. octonemus, Girard, the former usually with 7 pectoral filaments, the latter usually

with 8.

Sub-order IV. HAPLOMI.

The Haplomi are represented in the fresh waters of Mexico and Central America by

two families, Scombresocidre and Cyprinodontidte, which may be distinguished from

other soft-rayed fishes with abdominal ventral fins by the following combination ot

characters :
—" Jaws toothed ;

prgemaxillaries wholly or in great part excluding the

maxillaries from the upper border of the mouth. Gill-membranes free from the

isthmus. Body scaly ; lateral line either absent or placed very low. Fins without

spinous rays; a single dorsal; no adipose fin; ventral fins, if present, 5- to 7-rayed,

abdominal in position."

The two families may be distinguished thus :

—

Lateral line present, running along the edge of the lower surface of the

bodv 1. SCOMBRESOCID.'E.

No lateral line 2. Cypkinodontid.s.

Fam. 1. SCOMBRESOCID^.

The Scombresocida3 are marine Fishes of the tropical and temperate seas. Some of

the species of Belone and Hemlrhamplms enter rivers, and a few permanently fluviatile

forms are now usually referred to distinct genera.

1. BELONE, Cuv., 1817.

Belone, Giinth. Cat. FisJi. vi. p. 234 (18GG).

Tylosurus (Cocco), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 708.

]jody slender, elongate. ]\[outh with wide Literal cleft, hoth jaws beiug much prolonged
;
jaws with small

pointed teeth in bands and with a series of enlarged, wide-set, conical teeth
;
palate toothless. Scales

small. Dorsal and anal fins opposite each other and posterior in position ; caudal lunate or forked ;

pectorals asj'm metrical, placed high ; ventrals 0-raj'ed, inserted posteriori}'.

Many species from tropical and temperate seas ; of eighteen American forms, two

have been recorded from fresh-water localities in Mexico and Central America.

1. Belone marina, Walbaum, 1792.

Tylosurus marinus, .lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 714 ; Meek, Publ. Columbian

Mus., Zool. V. 1904, p. IGO.
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Snout twice as long as rest of head. Diameter of ej-e 2^ in length of postorbital part of head. Dorsal 15.

Anal 17. Caudal peduncle somewhat depressed, the lateral line forming a slight keel. Silvery, back

greenish
; a bluish-silvery lateral stripe.

Total length 1000 mm,

llah. Atlantic Coast from Cape Cod to Southern Mexico, entering rivers.

2. Belone scapularis, Jord. & Giib., 1881.

Tylosurus scapularis, Jord. & Everni. EuU. U.S. Nat. Mus. xlvii. 1896, p. 711 ; Gilb. & Starks,

Mem. Calif. Ac. Sci. iv. 1904, p. 51.

iSnout twice as long as rest of head. Diameter of eye 3i to 4 in length of postorbital part of head. Dorsal 14.

Anal 15. Caudal peduncle not depressed. Silvery, back greenish ; a bluish-silvery lateral stripe ; a dark

blotch above the pectoral.

Total length 450 mm.

llah. Pacific Coast of Panama, enterini^ rivers.

ram. 2. CYPRINODONTID^.
Head and body covered witli cycloid scales *

; no lateral line. Head depressed or moderately compressed,

usually flat above ; body more or less elongate, compressed posteriorly. Mouth protractile, bordered

above by the proamaxillaries only
;
jaws with teeth

;
palate toothless t. A single dorsal fin

;
pectoral

fins placed low or moderately high ; ventrals abdominal, of 5 to 7 rays ; caudal usually rounded or

truncate.

Tliis family comprises over two hundred species which may be referred to about

twenty-five genera, from the fresh waters of America, Africa, and Southern and Eastern

Eurasia. Most of the species are American, several of them entering the sea. Some

species attain a length of 200 mm., but the majority do not grow to more than half

that length.

Synopsis of the Mexican and Central-American Genera.

I. Oviparous. Males with the aoal fin unmodified. Rami of the lower jaw firmly united.

(Cyprinodontin^.)

A. Teeth conical.

1. Eyes with free margins.

Teeth in bands, with an outer series of more or less strongly

enlarged teeth 1. Fundulus.

Teeth in a single series 2. Lijcania.

2. Margins of eyes not free ; teeth in bands, with an outer series of

enlarged teeth 3. Rivultis.

B. Teeth tricuspid, in a single series 4. Cyprinodon.

* The edges of the scales bear a series of prickles in the males of some species of Cijprinodou.

t Vomerine teeth are present in some Asiatic and African species.

L 2
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II. Viviparous. Males with the anterior- 5 or 6 ana] rays short, stiff, and subequal, separated

by a shallow notch from the rest of the fin. (Characodontin^.)

A. Rami of the lower jaw firmly united ; teeth fixed.

Teeth of the onter series conical 5. Zoogoneticus.

Teeth of the outer series usually spear-shaped, sometimes with the

apices truncate or even notched 6. Limnurgus.

Teeth of the onter series all distinctly bicuspid 7. Characodo.v.

B. Rami of the lower jaw weakly connected ; teeth of the outer series

movable, bicuspid 8. Goouea.

Ilf. Viviparous. Males with the anal fin advanced and modified into an iutromittent organ,

some of the anterior rays being enlarged and produced. Eyes normal. (Pceciliin.e.)

A. Mouth large, with wide lateral cleft; teeth in bands, slender,

pointed, depressible 9. Belonesox.

B. Mouth rather small, with short lateral cleft; rami of lower jaw firmly united; teeth in

bands, with an outer series of enlarged, fixed teeth.

Teeth of the outer series conical 10. Gambusia.

Teeth of the outer series chisel-shaped 11. Glakidichthys.

C. Mouth small, transverse; rami of lower jaw weakly connected ; teeth unicuspid.

1. Teeth in a single series 12. Girardinus.

2. Teeth in bands, with an outer series of larger teeth.

Dorsal fin with 8-11 rays, higher but not much longer in the males tlian

in the females ; caudal rounded or subtruncate in both sexes . . . 13. Poscilia.

Dorsal fin with 12 to 16 rays, higher and considerably longer ia the males

than in the females ; caudal rounded or subtruncate, sometimes witii

the lower angle a little produced in the males 14. Mollienisia.

Dorsal fin with 11 to 15 rays, higher but not much longer in the males

than in the females ; lower rays of the caudal, in the males, produced

to form a long pointed appendage 15. Xiphophorus.

IV. Viviparous. Males with the anal fin modified into a conical scaly

iutromittent organ with terminal orifice. Eye transversely divided

into two parts. (Anablepsin.e.) 16. Anableps.

1. FUNDULUS, Lacep., 1803.

Hapluchilus (part.) and Fundulus, GLinth. Cat. Fish. vi. pp. 310 & 318 (1866).

Fuadalus and Adinia (part.j, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, pp. 633 & 660.

Oviparous. Moutli rathor small, with short lateral cleft; rami of the lower jaw flrmly united ; teeth pointed
ill bands, with an outer scries of more or less strongly enlarged, curved, conical teeth. Jives with free

m.-U'gins. .....

Tliis genu.s comprises a large number of species, mostly North American, some of

which are marhie. A few forms occur in the rivers of Mexico and Central America,

and the genus is also represented in Africa and Southern Europe. In my synopsis of

the species 1 include some which have been described from the coast of Lower
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California and which probably enter the rivers of Sinaloa, and others which are not

yet known to extend further south than the Rio Grande.

Synopsis of the Mexican and Central-American Species.

I. Origin of anal fin below or behind that of the dorsal. (Fundulus.)

A. 30 to 40 scales in a longitudinal series.

1. Dorsal 12-14. Anal 13-17. Oviduct not produced into a tube attached to the anal tin.

a. 32 to 35 scales in a longitudinal series.

Interorbital width more than \ the length of head ; snout not longer than eye. 1. pachycephalus.

Interorbital width \ the length of head or a little less ; snout not shorter

than eye 2. punctatus.

b. 36 to 39 scales in a longitudinal series 3. labialis.

2. Dorsal 10-13. Anal 10-12. Females with the oviduct produced into a tube or sheath

attached to the anterior anal rays. (? F. vinctus.)

a. 31 to 34 scales in a longitudinal series.

Interorbital width \ the length of head, which is 3| in the length of the fish

(in specimens of 65 mm.) 4. vinctus.

Interorbital width r the length of head, which is 3? in the length of the fish

(in specimens of 70 mm.) 5. palUdus.

Interorbital width I- the length of head, which is 3 in the length of tlie fish

(in specimens of 100 mm.) 6. similis.

b. 35 to 39 scales in a longitudinal series.

Anal fin deep, when laid back extending to or nearly to the base of caudal . 7. heterocliius.

Anal fin of moderate depth, when laid back not nearly reaching the caudal . 8. grandis.

B. 44 to 60 scales in a longitudinal series.

Dorsal 13. Anal 11. 44 scales in a longitudinal series 9. adinia.

Dorsal 15. Anal 13. 47 scales in a longitudinal series .10. extcnsus.

Dorsal 14-15. Anal 13-14. 60 scales in a longitudinal series 11. zebrinus.

II. Origin of anal fin far in advance of that of the dorsal. (Zvgonectes.). 12. dovii.

1. Pundulus pachycephalus.

Fiindidus pachycephalus, Giinth. Cat. Fish. vi. p. 321 (1866) ', and Trans. Zool. Soc. vi. 1868,

p. 483, t. 84. fig. 6 \

Adinia pachycephala, Jord. & Everm. Ball. U.S. Nat. Mas. xlvii. 1896, p. 660 \

Depth of body 3 to 3| in tho length, length of head 3j to 3i. Snout nearly as long as or shorter than eye,

the diameter of which is 3^ to 3| in the length of head ; interorbital width more than 4 the length of

head. Lower jaw slightly projecting. 32 to 35 scales in a longitudinal series. Dorsal 12 to 14
;

orio-in nearer to base of caudal than to head. Anal 13-15
; origin below or a httle behind that of the

dorsal; no tube attached to the anterior rays. Pectoral f to g the length of head. Caudal subtruncate.

Brownish, each scale with an indistinct darker spot ; an indistinct dark lateral band on the posterior part

of the body ; vertical fins dusky, the dorsal with a few spots, the anal with a pale margin.

Hab. Guatemala, Lake Atitlan ^ ^ [Salvin).

Here described from the types, four females measuring up to 72 mm,, in totallength.
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2. rundiiliis punctatus.

Fundulus punctatus, Giintli. Cat. Fish. vi. p. 3.20 (186G)', and Trans. Zool. Soc. vi. 1868, p. 482,

t. 84. tig, 5'; Joi-d. fcEvenii. Bull. U.S. Nat. Mus. xlvii. 1896, p. 637'.

Fundulus guateuialensis, Guutli. t. c. p. 3.21 ', and 1. c. t. 94. figs. 3 & 4'.

Adinia (/uatemalensls, Jord. & Everm. t. c. p. 660''.

Fundulus oaxacie, Meek, Publ. Colmubiau Mus., Zool. v. 1904, p. 104, (ig. 28 '.

Depth of body ','>) to 4 in the k'ligth, leiii,4h of liead oh to 4. Snout as long as or a little longer than eye, the

diameter of which is 4 to 4^ in the length of head ; interorbital width about | the length of head. Jaws

equal anteriorly, or the lower jaw slightly projecting. .':!2 to 35 scales in a longitudinal series. Dorsal

12-14; origin nearer to base of caudal than to head. Anal 13-lG; origin below or a little behind that

of the dorsal ; fin deeper in females than in males, but not reaching the base of caudal when laid back ;

no tube attached to the anterior anal r.ays. Pectoral 'i to -|- the length of head. Caudal subtruncate.

Brownish or olivaceous, each scale usually with a darker spot ; spots especially well defined in males on

the posterior part of the body; females usually with a dark longitudinal band or a series of short

vertical bars on the posterior part of the body ; vertical fins usually dusky, the dorsal often with a series

of spots near the base, the anal often with a pale margin.

Hall. Mexico, San Domingo de Guzman (jBuller), Totolopam [Gadow), Tequesixtlan

[Gadoiv), and Oaxaca ^ {Meek); Guatemal.\, Chiapam i
^^ jhq Guacalate^^,

Lakes Duenas *
''^ Nacasil, and Amatitlan^^ {Salvin) ; Honddras. — Western

Ecuador * ^\

Here described from a large series of specimens measuring up to 100 mm. in total

length, including the types of the s[)ecies and of F. (I'uatemalensis.

3. Fundulus labialis.

Fundulus labiulls, Giinth. Cat. Fish. vi. p. 319 (1866) ', and Trans. Zool. Soc. vi. 1868, p. 481, t. 84.

figs. 1 & 2-; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 644 '.

Depth of body 3i to 4,1 in the length, length of head 4 to 4^. Snout as long as or a little longer than eye,

the diameter of which is 4 to 4 _}
in the length of head ; interorbital width 4 the length of head or a little

less. Jaws equal anteriorly ; upper lip rather broad. 3G to 39 scales in a longitudinal series. Dorsal

13-14; origin nearer to base of caudal than to head. Anal 1.5-17 ; origin below that of the dorsal ; fin

much deeper in females than in males, when laid back extending to the base of Ciiudal ; no tube attached

to the anterior anal rays. Pectoral nearly ^ the length of head. Caudal subtruncate. Olivaceous ;

edges of scales usually darker; vertical fins dusky, the dorsal aiul anal with broad yellow margins, whicli

are especially well defined in the males.

Jloh. Guatemala, Rio San Geronimo ^ ^, Rio Chisoy, and Lake Yzabal ^ - (Salvin).

Here described from several specimens, including the types of the species, measuring

up to 120 mm. in total length.

4. Fundulus vinctus.

Fundulus vinctus, Jord. & Gilb. Proc. U.S. Nat. Mus. 1882, p. S.^JS '; Jord. & Everm. Bull. U.S.

Nat. Mus. .xlvii. 1896, p. 6:'>7 '.

JfaJi. LowEit California, Cape St. Lucas or lagoons near La Paz ^ ".
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0. Fundulus pallidus.

Fimdulus pallidus, Everm. Bull. U.S. Fish. Comm. xi. 1891, p. 8-1, t. 35. fig. 2 (1892) '; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 638=.

Fimdulus similis (non Baird & Girard), Meek, Publ. Columbian Mus., Zool. v. 190-1, p. 105'.

Depth of body 3-| to 41 in the length, length of head 3 to 33. Snout as long as or shorter than eye, the

diameter of which is 3 to 3^ in the length of head ; interorbital width 24 in the length of head. .Jaw.s

equal anteriorly. 31 to 34 scales in a longitudinal series. Dorsal 10-12; origin equidistant from head
and base of caudal. Anal 11-] 2 ; origin below or a little behind that of the dorsal ; females with a

short tube attached to the basal part of the anterior anal rays. Pectoral | the length of head. Caudal

subtruncate. Sides with a series of blackish vertical bars, which are broader and less sharply defined iu

the males than in the females
; an oblong black median spot on the back in front of the dorsal fin.

Ilalj. North America, Galveston in Texas.—Mexico, Linares ^ and Victoria ^ (Mee/r)

in Tamaulipas.

Here described from four specimens measuring up to 70 mm. in total length.

6. Fundulus similis.

Hydrargijra similis, Girard, U.S. & Mex. Bound. Survey, Fish. p. 68, t. 35. figs. 1-8 (1859) '.

Fundulus similis, Jord. & Evenn. Bull. U.S. Nat. Mus. xlvii. 1896, p. 638'.

Ilab. Rio Grande to Florida, entering tiie sea -.

7. Pundulus heteroclitus.

Cobitis heteroclitus, Linn. Syst. Nat. p. 500 (1766) '.

Fundulus heteroclitus, Jord. & Everm. Bull. U.S. Nat. Mu.s. xlvii. 1896, p. 640 '.

Hab. Rio Grande to Maine, entering the sea ".

8. Fundulus grandis.

Fundulus grandis, Girard, U.S. & Mex. Bound. Survey, Fish. p. 69, t. 36 (1859) '.

Fundulus heteroclitus grandis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 641 ".

JIab. Rio Grande to Florida, entering the sea -.

Dr. Meek (Publ. Columbian Mus., Zool. v. 1904, p. 107) describes this species as

having 40 to 46 scales in a longitudinal series. Specimens which I have examined,

and which certainly belong to F. grandis as described and figured by Girard, have

-36 to 38 scales in a longitudinal series. In females of this species the length of the

tube attached to the anal tin is about \ the depth of the fin, in F. lieterocUtu^ about f

.

9. Fundulus adinia.

Fundulus adinia, Jord. & Gilb. Synopsis, p. 335 (1883)'; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 645 \

Hah. Rio Grande at Brownsville ^
".
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10. Punduliis extensus.

Fimdulus extensus, Jord. & Gilb. Proc. U.S. Nat. Mus. 1882, p. 355 ' ; Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1896, p. 640%

Ilah. Lower California, Cape St. Lucas or lagoons near La Paz -.

11. Fundulus zebrinus.

Fimdulus sebrinm, Jord. & Gilb. Synopsis, p. 891 (1883) '

; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. QiQ\

Ilah. Rio Grande to Kansas ^.

12. Fundulus dovii.

HaplochUus dovii, Giintli. Cat. Fish. vi. p. 316 (1866) ^ and Traus. Zool. Soc. vi. 1868, p. 481,

t. 82. fig. 5 -.

Fimdulus dovii, Jord. & Everm. Bull. U.S. Nat. Nus. xlvii. 1896, p. 650 \

Depth of body 4|-5 in the length, length of head 3*. Snout as long as the postorbital parts of head.

Diameter of e_ye 4^ in the length of head and Ij iu the interorbital width. Lower jaw a little shorter

than the upper ; teeth of the outer series in the lower jaw implanted horizontally. 30 scales in a

longitudinal series. Dorsal 8. Anal 13-14, originating at a point equidistant from base of pectoral and

base of caudal or a little nearer the latter, terminating below the origin of dorsal. Pectoral S- the length

of head, extending to the base of ventrals, which reach the vent. Caudal rounded. Olivaceous, with

indistinct darker vertical bars ; vertical fins with series of spots.

Ilah. Costa Rica ^ -, Punta Arenas {Dow).

Two specimens, types of the species, 150 mm. iu total length.

This is the southern representative of tlie subgenus Zygonectes, Agass., and is close

to the North-xlmerican Fiuididus [Zygonectes) notatus, Rafin.

2. LUCANIA, Girard, 1859.

Lvcania, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 663.

Oviparous. Mouth rather small, with short lateral cleft; rami of the lower jaw firmly united; teeth conical,

in a single series.

Four species from the Atlantic Coasts and rivers of the United States, one extending

southwards to Tamaulipas.

1. Lucania veimsta.

Limia vmusta, Girard, U.S. & Mex. Bound. Surv., Eish. p. 71, t. 39. figs. 20-23 (1859)'.

Lucania venmta, Girard, Proc. Ac. Philad. 1859, p. 118"; Giinth. Cat. Fish. vi. p. 310 (1866) '

;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 665
'

; Meek, Publ. Columbian Mus.,

Zool. v. 1904, p. 109'.

Lucania affinis, Girard, 1. c. ".

Depth of body 3 to 3^1 in the length, length of head 3;j to 3|. Snout shorter than eye, tlie diameter of which
is a in the length of head; interorbital width 'J.\ in the length of liead. Lower jaw sli'ditly projectin".
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25 or 26 scales in a longitudinal series. Dorsal 11-13
; origin equidistant from tip of enout and base of

caudal. Anal 9-11; origin below middle of dorsal. Pectoral | the length of head. Caudal rounded.
Olivaceous

;
edges of scales darter ; a silvery lateral stripe ; fins plain (?) or a dark spot at anterior

edge of dorsal ( cT ).

Hah. Coasts and rivers from Florida to Tamaulipas

:

Pensacola in Florida ^
; Indianola in Texas i

; Mataraoros in Tamaulipas ^.

Here described from specimens from Florida, measuring up to 60 mm. in total

length.

3. EIVULUS, Poey, 1860.

Rlvulus, Giinth. Cat. Fisli. vi. p. 327 (1866) ; .lord. & Everm. Bull. XLS. Nat. Mus. xlvii. 1896,

p. 662.

Cynodonkhthys, "Meek, Pnbl. Columbian ]\'Ius , Zool. v. 1904, p. 101.

Oviparous. Mouth rather small, with short lateral cleft ; rami of the lower jaw firmly united ; teeth pointed,
in bands, with an outer series of enlarged, curved, conical teeth. Margins of eyes not free.

This genus comprises four species from Mexico and Central America, two from
Cuba, and about eight from South America *. The head is rather broad and the

body is somewhat elongate, subcylindrical anteriorly and compressed posteriorly. The
snout is short, and the lower jaw projects a little beyond the upper; the lateral o'ape

of the mouth is short, horizontal, and about on a level with the middle of the eye • a

vertical cleft in front of the eye marks the posterior edge of the broad lower lip. The
teeth of the outer series are rather few and strong, and do not extend on to the sides

of the jaws ; one or two of the lateral teeth of this series may be longer than the others.

The rather short dorsal fin is placed further back than the longer anal. The pectorals

are obtuse and are placed very low ; the ventrals are small ; the caudal is rounded or

subtruncate.

Synopsis of the Mexican and Cenfral-American Siiecies.

I. Origin of dorsal over posterior part of anal, which ends below the middle of the dorsal.

Dorsal 9. Anal 12. 42 scales in a longitudinal series 1. fiahellicauda.

Dorsal 8. Anal 11. 38 scales in a longitudinal series 2. tenuis.

Dorsal 8. Anal 11. 35 scales in a longitudinal series 3. godnani.

II. Origin of dorsal over middle of anal, which ends a little in advance of the

end of the dorsal. Dorsal 9. Anal 11. 32 scales in a longitudinal series. 4. isthnensis.

1. Eivulus flabellicauda. (Tab. x. fig. 6.)

Bivulus flabellicatida, Regan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 64'.

Depth of body 4| in the length, length of head 34-. Snout shorter than eye, the diameter of which is 4 in

the length of head; interorbital width 2^ in the length of headt. 42 scales in a longitudinal series.

* BajjlocJiihis harti, Bouleng., from Trinidad, and H. peruamis, Eegan, from Peru, belong to this genus.

t In this species and in li. 02>ercularis the interorbital width is less than the interoculav width.

BIOL. CEKTE.-AMER., Pisces, Man 1907. M
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Dorsal 9 : origin above posterior part of anal, which ends below the middle of the dorsal. Anal 12;

origin equidistant from operculum and Ijase of caudal. Pectoral
j|

the length of head. Caudal sub-

truncate. Brownish; edges of scales darker; vertical tins with some small darker spots ;
an ocellus on

the upper half of the base of the caudal fin.

Hrd). Costa Rica, Juan Viiias [UiidenvoocU), San Jose {Biolleij).

Two specimens, the type, 70 mm. in total length, and a much smaller example not

included in the description.

2. Eivulus tenuis.

Cynodonivhtliys tenuis, ilcek, Piibl. Columbian Mus., Zool. v. 190-1, p. 101, fig. 27'.

Allied to R. qodinani, but with smaller scales and a smaller ej'e (diameter 3g- in the length of head m
a specimen of -10 mm.).

Hab. Mexico, El Hnle in Oaxaca i.

3. E-ivuliis godmani. (Tab. X. tig. 5.)

Rivulus godrnuni, Pv,egan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 65.

Depth of body 44 to 5 in the length, length of head 3^. Snout shorter than eye, the diameter of which is 3

in the length of head and a little less than the iut-erorbital width. 35 scahis in a longitudinal series.

Dorsal 8; origin above posterior part of aual, which ends below the middle of the dorsal. Anal 11 ;

origin equidistant from operculum and base of caudal. Pectoral j the length of head. Caudal sub-

truncate or rounded. Olivaceous, with a more or less distinct darker spot on each scale ; operculum

blackish ; vertical fins dusky, the caudal with a narrow light edge, and below with a blackish intra-

marginal stripe ; caudal ocellus sometimes present.

Hah. Guatemala {Godman).

Two specimens, 40 mm. in total length.

4. Rivuliis isthmensis,

Riuuliis htltmennis, Garmau, Mem. Mus. Comp. Zool. \ix. 1895, p. 140 '.

Hah. Costa Rica, Rio San Jose ^

4. CYPRINODON, Lacep., 1803.

Cyprinodon, Jord. & Everm. liull. U.S. Nat. Mus. xlvii. 189G, p. 670.

Oviparous. Mouth small, wilh short lateral cleft; rami of the lower jaw firmly uuited ; teeth incisor-like,

tricuspid, in a single series.

About eight species comprise this genus, which ranges from the United States to

Brazil. In these the gill-openings are restricted from above, commencing only a little

above the level of the pectoral hns. The Old-World genus or subgenus Lehias ditfers

only in the greater freedom of the operculum.

A few forms enter the sea and others are sometimes found in salt sprin^-s; they

are very variable and difficult to distinguish ; specimens without ventral fins are not

uncommon.
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Only two well-established species, C. macularius and C. bovinus, have been recorded

from Mexico, but two others known to occur in the Eio Grande system are probably

to be met with in its southern tributaries and are therefore included here. In all

these the origin of the dorsal fin is about in the middle of the length of the fish

(without the caudal fin), and the anal commences below the posterior part of the dorsal.

Synopsis of the Mexican and Central-American Species*-.

I. Longest dorsal rays^ in the male^ only a little more than ^ the length of head,

less than the length of base of the fin . 1. elejans.

II. Longest dorsal rays, in the male, from § to as long as the head, not shorter than the base of

the fin.

A. Longest anal rays considerably shorter than those of the dorsal.

Diameter of eye 3^ to 4 in the length of head (in specimens measuring up

to 60 mm.)
;
pectoral | the length of head 2. bovinus.

Diameter of eye 3 to 3^ in the length of head (in specimens measuring up

to 70 mm.)
; pectoral as long or nearly as long as the head 3. variegatus.

B. Longest anal rays scarcely shorter than those of the dorsal 4. macularius.

1. Cyprinodon elegans.

Cyprinodon eleyans, Baird & Girard, Proc. Ac. Philad. 1853, p. 389'; Girard, U.S. IMex. Bound.

Surv., Fish. p. 66, t. 37. figs. 1-7 (1859)=; Jord. & Everin. Bull. U.S. Nat. Mus. xlvii.

1896, p. 675 \

Depth of body i'| in the length, length of head 3j. Snout aa long as e}-e, the diameter of Avhich is 3i in

the length of head; interorbitul width 2^ in the lengtli of head. 1'6 scales in. a longitudinal series.

Dorsal 11 ; longest ra5-s less than the length of base of the fin, scarcely more than ^ the length of head,

shorter than the longest anal rays. Anal 11. Pectoral ^ the length of head. Caudal subtruncate.

Least depth of caudal peduncle 1| in its length, -| the length of head. Dark brownish above, yellowish

beneath ; upper parts with irregular dark spots ; a dark band along the middle of the side
; fins pale

;

basal half of dorsal with small dark spots ; caudal with a narrow blackish posterior edge.

llab. Caiuanche Springs, Rio Grande ^
".

Here described from a single specimen, a male, measuring 50 mm. in total length,

received from the Smithsonian Institution.

2. Cyprinodon bovinus.

Cyprinodon hoviaus, Baird & Girard, Proc. Ac. Philad. 1853, p. 389 ' ; Girard, U.S. & Mex. Bound.

Surv., Fish. p. 67, t. 37. figs. 12-18 (1859)=; Jord. & Everm. Bulb U.S. Nat. Mus. xlvii.

1896, p. 673'.

* C. carpio, Giinth., from Florida, apparently does not extend further south. It is recognizable by the

largo eye (diameter \ the length of head in specimens of 80 mm.) and by the humeral scale, which is not

enlarged.

C. martcc, Steiud., from the coast of Colombia, may occur in Central America ; it appears to have a more

slender body than the species described here.

M 2
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Cyprinodon eximius, Girard, Proc. Ac. Philad. 1859, p. 158 '; .lord. & Everai. 1. c. ' ; Meet, Publ.

Columbian Mus., Zool. v. 1904., p. 125 '.

Cijprinodon latifascialus, Gavm. Bull. Mus. Comp. Zool. vii. 1881, p. 92', and Mem. Mus. Comp.

Zool. xix. 1895, p. 22'
; .lord. & Evcnn. t. c. p. G76 " ; Meek, 1. c. '".

Cyprinodon elegans, ileelc, t. c. p. 125 ".

Depth of body 2 to 2'\ in the length, leriglh of head 3 to 3|. Snout about as long as eye, the diameter

of which is 3^ to 4- in the length of head; interoi-bital -width 2| to 2| in the length of head. 20 or 27

scales in a longitudinal scries. Dorsal 9-11 ; longest rays equal to the base oF the fin or -| the lengtli

of head ( cO or less than the base of the fin and h the length of head
( $ ). Anal 9-11 ; longest rays

shorter than those of the dorsal. Pectoral ^ the length of head. Caudal truncate or subtruncate.

Least depth of caudal peduncle | the length of head. Coloration very variable, the males sometimes

spotted or barred, sometimes nuiforraly blackish : females spotted, the spots sometimes forming cross-

bars, sometimes a longitudinal lateral band ; vertical fins pale or dusty ; caudal, in the males, usually

spotted and with a blackish posterior edge ; females with a dark spot on the posterior part of the

dorsal.

Hah. Kio Grande System and southwards to Durango :

Leon Spring in Texas ^ ^ ; Colonia Juarez, Guzman, Santa Maria and Mifiaca

in Chihuahua 11; Eio Carmen and Rio Sauz in Chihuahua'^; Eio Conchos in

Chihuahua^ "^
; Rio Chihuahua'*; Parras in Coahuila^; Labor and Durango

in Durango i".

Here described from specimens measuring up to 60 mm. in total length from the

Rio Conchos [Woolman), determined as C. eximius and C. elegans by Dr. Jordan,

the Rio Sauz (Meek), and Labor (Meek).

3. Cyprinodon variegatus.

Cyprinodon variegatus, Lacep. Hist. Nat. Poiss. v. p. 486 (1803) '
; Giinth. Cat. Fish. vi. p. 305

(1866) '; Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 20'; Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1896, p. 672 '.

Esox ovitins, Mitchell, Trans. Phil. Soc. N. York, i. 1815, p. 441, t. 4. fig. 7 '.

Lebias rhomhoidalis, Val. in Humboldt's Obs. Zool. ii. ]). 100 (1817) °.

Lehias elUpHoidea, Le Sueur, Jouru. Ac. Philad. ii. 1821, p. 5, t. 2. figs. 1-3 \

Cyprinodon fjibbosus, Baird & Girard, Proc. Ac. Philad. 1853, p. 390"; Girard, U.S. Mex. Bound.

Surv., Fish. [). 67, t. 37. figs. 1-7 '

.

Trifarcias riverundi, Poey, Mem. ii. p. 306 (1861) '".

Depth of body 2 to 2i in the length, length of head 3^. Snout a little shorter than eye, the diameter of

which is 3-3^ in the length of head ; interorbital width 2.| to 2| in the length of head. 26 or 27 scales

in a longitudinal series. Dorsal 1(J-11 ; longest rays e(iual to the base of the fin and nearly as Ion" as

the head ( rj ) or al)Out q the length of head
( 5 )• Aiud 10-11

; longest rays considerably shorter than
those of the dorsal. Pectoral nearly as long as the head. Caudal truncate. Least depth of caudal

peduncle
'f^

the length of head. Body with more or less distinct dark vertical bars ; caudal lin in males
with a dark postirior edge ; females with a darjc spot on the posterior part of the dorsal.

Ifab. Cape Cod to the Rio Cirande and Cuba, entering the sea

:

New York ^'
; Carolina i

; Florida
''

; Louisiana ^ ; Indianola in Texas '^ ^ •

Cuba i».
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Here described from specimens from Florida, measuring up to 70 mm. in total

length.

4. Cyprinodon macularius.
Cyprinodon macularius, Baird & Girartl, Proc. Ac. Pliilad. 1853, p. 389'; Girard, U.S. & Mex.

Bound. Surv., Fish. p. 68, t. 37. figs. 8-11 (1859) '; Garai. Mem. Mus. Comp. Zool. xix.

1895, p. 2-1'; Gilb. N. Amer. Fauna, no. 7, p. 23.2 (1893) '; Jord. & Everm. Ball. U.S.

Nat. Mus. xlvii. 1896, p. 674'; Gilb. & Scofield, Proc. U.S. Nat. Mus. 1898, p. 498
"

;

Meek, Pubb Columbian Mus., Zool. v. 1904, p. 126 '.

Ci/prinodon californiensis, Girard, Proc. Ac. Philad. 1859, p. 157".

Cyprinodon nevadensis, Eigcnm. Proc. Calif. Ac. Sci. (2) i. 1889, p. 270".

Depth of body '2^ to 2| in the length, length of head 3. Snout a little shorter than eye, the diameter of

which is 3 to 3j in the length of head ; interorbital width 2j in the length of head. 25 or 26 scales in

a longitudinal aeries. Dorsal 10-11 ; longest rays equal to the base of the fin ( cj' ) or a little less ( ? ),

|((5)ori(5) the length of head, scarcely longer than the longest anal rays. Anal 10-11. Pectoral

4 the length of head. Caudal subtruncate. Least depth of caudal peduncle -| the length of head.

Body with irregular dark cross-bars and an interrupted lateral band, these markings scarcelj- distinct

in males ; the caudal fin and sometimes the dorsal and anal with a narrow dark edge (in the males),

the dorsal with a small dark spot on the posterior rays (in the females).

Ilah. Colorado and Nevada to Sonora and Lower California:

Colorado ; Nevada ^ ^
; California ^ s »

; Arizona i ^ Sonora ' '\
,

Here described from five specimens from Colorado [Eigenmann) and Lower

California, measuring up to 60 mm. in total length.

5. ZOOGONETICUS, Meek, 1902.

Zoogoneticus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 109.

Viviparous. Anal fin of the male with the anterior five or six ra3's short, stiff, and subequal, separated by a

more or less distinct notch from the rest of the fin. Mouth rather small, with short lateral cleft ; rami

of the lower jaw firmly united; miuute teeth in bands, with an outer series of enlarged, fixed, conical

teeth.

This genus comprises four species, from the Rio Lerma System and the Valley

of Mexico. It is very closely related to Fimduli of the type of F. punctatus,

F. pachycephalus, &c.

Syno])sis of the Species.

I. 28 to 30 scales in a longitudinal series.

Dorsal 13-16; origin about equidistant from tip of snout and posterior

end of caudal fin. Anal 13-15 1. cuit-eoensis.

Dorsal 17; origin nearer to end of caudal than to tip of snout. Anal 13 . 2. dugcsii.

II. 32 to 34 scales in a longitudinal series 3. diazi.

III. 36 to 39 scales in a longitudinal series 4. robustus.
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1. Zoogoneticus cuitzeoensis,

Platypmcilus qaitzeoensis, B. A. Bean, Proc. U.S. Nat. Miis. 1898, p. .540, fig. 1 \

Zoogoneticus cnit-eoensis, Meek, Pul)l. Columbiau ]\Ius., Zool. v. 1904, p. Ill, fig'. 29 ".

Depth of body 2} to 3^- in the length, length of head 3]-3|. Snout as long as or shorter than the eye, the

diameter of which is 3 to Si in the length of head ;
interorbital width 2|- to 3 in the length of head.

Lower jaw projecting. 2S to 30 scales in a longitudinal series. Dorsal 13-10 ; origin equidistant

from eye or operculum and base of caudal. Anal 13-15 ; origin a little behind that of the dorsal.

Pectoral g to | the length of head. Caudal ronnded. Males nearly uniformly coloured, with the

vertical fins dusky, the dorsal and anal with pale edges. Females with a series of dark spots or bars on

the lower half of the posterior part of the body ; a pair of dark spots at the base of the caudal ; fins

pale, immaculate.

Ilal). Mexico, Eio Lcrma System :

Lake Cliapala-; Lake Cuitzco i.

Here described from specimens from Lake Chapala [Meek), measuring up to 65 mm.

in total length.

2. Zoogoneticus dugesii.

Fumluhis diKji'Sii, Bean, Proc. U.S. Nat. JNIus. 1887, p. 373, t. 20. fig. 5\

Adinia dugesii, Jord. & Everm. Bull. U.S. Nat. ]\Ius. xlvii. 1896, p. 6G1 '.

Zoogoneticus dugesii, ]\Icek, Publ. Colunjbian ]\Ius., Zool. v. 190-1, p. Ill, fig. 30 \

Ilah. MEXfco, Rio Lerma System :

Lagos ^
; Guanajuato ^ ; Lake Patzcuar 3

This species should be easily distinguished by the coloration, the body being-

crossed by well-defined vertical bars, and by the short and deep caudal peduncle.

3. Zoogoneticus diazi.

Zoogoneticus diazi, Meek, Pub). Columbian Mus., Zool. v. 1901-, p. 114, fig. 32'.

Zoogoneticus miniatus, ]\Icek, t. e. p. 115, fig. 33 ^

Depth of body 3-3i in the length, length of head 31- to 3|. iSnout nearly as long as or shorter than eye,

the diameter of which is 2^ to 3|- in the length of head ; interorbital width 2--j to 3 in the length of

head. Lower jaw a little projecting. 32 to 34 scales in a longitudinal series. Dorsal 16-18 ; origin

equidistant from head and base of caudal ( 5 ) or a little nearer the former ( cJ ). Anal 12-15 ; origin

below or a little behind that of the dorsal. Pectoral 'i the length of head. Caudal subtruncate.

A lateral series of irregular dark spots or vertical bars ; fins immaculate.

Ilah. Mexico, Eio Lerma System and Valley of Mexico :

Lake Patzcuaro ^
; Lake Zirahuen ^ ; Lake Chalco ".

Here described from specimens from Lake Patzcuaro (Meelc) measuring up to

80 mm. in total length.

4. Zoogoneticus robustus.

Fundidus roljustus, Beau, Proc. U.S. Nat. Mus. 1892, p. 285, t. 44. fig. 2 ' ; Jord. & Everra. Bull.

U.S. Nat. Mus. xlvii. 189G, p. C14'.
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Zoogoneticvs robustus, Meek, Publ. Columbian Mus., Zool, iii. 190.2, p. 92', and v. 1904, p. 113,

fig. 31 '.

Zoogonetims maculatus, Regan, Ann. Mag. N. H. (7) xiii. 1904, p. 256'.

Depth of body 3 to 3| in the length, length of head 3 to 3-}. Snout as long as or longer than eye, the

diameter of which is 4 to 5 in the length of head ; intcrorbital width 2i to 2j in the length of head.

Lower jaw projecting. 36 to 39 scales in a longitudinal series. Dorsal 13-14
; origin nearly equidistant

from prasopcroulum and base of caudal. Anal 14-16 ; origin a little behind that of the dorsal. Pectoral

^ to I the length of head. Caudal subtruncate. Body usually with irregular dark spots ; fins

immaculate.

Ilal). Mexico, Eio Lerma System :

Guanajuato 1
; Rio Grande de Santiago ^ {Buller) \ Lake Chapala^^; Lake

Cuitzeo 3 4 . Lake Patzcuaro 3 4 . Zirahuen ^ 4.

Here described from several specimens from tlie Rio Grande de Santiago, Lake
Chapala, and Lalie Patzcuaro, measuring up to 145 mm. in total length.

6. LIMNURGUS, Giindi., 1SG6.

Limnurgua, Giinth. Cat. Fish. vi. p. 309 (18G6).

Girardinidithys, Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 1896, p. &m.

Viviparous. Anal fin of the male with the anterior five or six rays .short, stiff, and subequal, separated by a

more or less distinct notch from the rest of the fin. Mouth small, with short lateral cleft ; rami of the

lower jaw firmly united; minute teeth in bands, with an outer series of enlarged fixed teeth which are

usually spear-shaped, but may have their apices truncate or even notched.

A single species from the Valley of Mexico.

1. Limnurgus imiominatus. (Tab. XIL fig. l.)

Lucania sp., Girard, Proc. Ac. Philad. 1859, p. 118 '.

Girardinichthys imiominatus. Bleak. Cyprin. p. 484 (1860) '; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 666 ' ; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 116 \

Limnurgus variegatus, GUnth. Cat. Fish. vi. p. 309 (1866) '.

Characodon geddesi, Regan, Ann. Mag. N. H. (7) xiii. 1904, p. 257'.

Depth of body 21 to 85 in the length, length of head 3| to 4. Snout as long as eye, the diameter of which

is 4 to 4| iu the length of head ; intcrorbital width 2\ to 2|- in the length of head. 39 to 43 scales in

a longitudinal series. Dorsal 18-23; origin equidistant from eye(<:T)or operculum ($) and base of

caudal. Anal 20-26 ; origin a little l)chind that of the dorsal. Pectoral | the length of head. Caudal

subtruncate. Body with irregular dark spots or narrow vertical bars.

Eal. Mexico, Valley of Mexico :

City of Mexico!; Lake Chalco* {Meek); Lake Tezcoco ^ {Geddes)
\

Xochimilco *.

Here described from several specimens, measuring up to 75 mm. in total

length.
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7. CHARACODON, Giinth., 18G6.

Characodon, Giintli. Cat. Fish. vi. p. 308 (]8GG) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 667.

Characndon and Chapalichthys, Meek, Puhl. Columbian Mus., Zool. v. 1904, pp. 118 & 123.

Tiviparous. Anal fin of the male with the anterior five or six raya short, stiff, and subequal, separated

by a more or loss distinct notch from the rest of the fin. Mouth rather small, with short lateral cleft ;

rami of lower jaw firmly united ; minute teeth in bands, with an outer series of enlarged, fixed, bicuspid

teeth.

Hah. Mexico and Lower California.

Synopsis of the Species.

I. Dorsal and anal fins each with more than 25 rays . 1. midliradiaius.

II. Dorsal and anal fins each with less than 20 rays.

A. 32 to 36 scales in a longitudinal series.

Origin of anal below middle of dorsal ; origin of dorsal equidistant from tip of

snout and base of caudal or a little nearer the latter 2. encanstus.

Origin of anal below anterior part of dorsal ; origin of dorsal about equidistant

from tip of snout and posterior end of caudal fin 3. variaius.

Origin of anal a little in advance o£ that of the dorsal, which is equidistant fi'om

posterior part of head and posterior end of caudal fin 4. lateralis.

B. 50 to 55 scales in a longitudinal series 5. furcidens.

1. Characodon multiradiatiis. (Tab. Xll. figg. 3, 4.)

Characodon multiradiatus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 119'-

Depth of body 2| to 85- in the length, length of head 3| to 4. Snout a little shorter than eye, the diamct cr

of wliich is 3 to 3^ in the length of head : interorbital width 2 to '2\ in the length of head. About 4U

scales in a longitudinal series *. Dorsal 28-33 ; origin nearer to tip of snout than to base of caudal ( rf' )

or nearer to the caudal
( 2 ). Anal 2'.)-'62; origin below the anterior part of the dorsal. I'ectoral ;

to
"I

the length of head. Caudal subtrunoate. Olivaceous, with irregular dark cross-bars; vertical fins,

in the males, with blackish edges.

Hal. Mexico, Rio Lerma System, Lerma ^

Here described from four specimens, measuring up to 45 mm. in total length, from

Lerma [Meek).

2. Characodon encaustns-
Characodon encauMus, Jord. & Suyd. Bull. U.S. Fish. Comm. xix. 1899, p. 126, fig. 7 (1900) '.

Chapalichthys encaustns, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 123, fig. 36 ^

Depth of body 3 to 3| in the length, length of head 3i to 4. Snout as long as or shorter than eye, the

diameter of which is 3 to 3i in the length of head ; interorbital width 2| to 3 in the length of head.

* When the scales are regularly arranged I count not more than 40 in a longitudinal series. Sometimes

they are irregular, two scales from series above and below meeting to exclude a scale from contact with what

should be the next one in its longitudinal series ; in one specimen this occurs to such an extent that more

than 45 may be counted from above the pectoral to the caudal.
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33 to 36 scales in a longitudinal series. Dorsal 15-18 ; origin equidistant from tip of snout and base of
caudal or a little nearer the latter. Anal 15-17 ; origin below the middle of dorsal. Pectoral nearly
5 the length of head, extending beyond the base of ventral. Caudal truncate. Olivaceous; a series
of

/
to 10 dark brown spots or short vertical bars along the middle of the side.

Hah. Mexico, Lake Chapala i 2.

Here described from several specimens, measuring up to 75 mm. in total length.

3. Characodon variatus.
Characodon vnriatus, Bean, Proc. U.S. Nat. Mus. 1887, p. 370, t. 20. fig. 1

'
; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1896, p. 669
' ; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 120'.

Characodon ferrugineus, Bean, t. c. p. 372, t. 20. figs. 3 & 4.^

Characodon eiseiii, Butter, Proc. Calif. Ac. Sci. (2) vi. 1896, p. 266 '
; Jord. & Everm. t. c. 1898,

p. 2831°; Meek, t. c. p. 119'.

Depth of body about 3 in the length, length of head 3| to 3^. Snout as long as eye, the diameter of which
is 3i to 4 in the length of head ; interorbital width 2| in tha length of head. 32 to ;-!5 scales in a
longitudinal series. Dorsal 12-14 ; origin equidistant from tip of snout and end of caudal fin. Anal
14-17

; origin behind that of the dorsal. Pectoral | to | the length of head. Caudal subtruncate.
Males with a blackish longitudinal band ; dorsal and caudal fins blackish, with a narrow light edge.
Females with the lateral band broken up into a series of spots or bars ; body with numerous irreo-ular

spots ; fins pale.

Hab. Mexico, Eio Lerma System :

Aguas Calientes ^ ; Tepic ^ ; Lagos ^ ; Guanajuato 1 *
. Ocotlan ^ ; Celaya ^

;

Salamanca ^
; Huingo ^.

Here described from a number of specimens, measuring up to 75 mm. in total

length, from Aguas Calientes (Jordan, Meek) and Salamanca [Woolman).

4. Characodon lateralis.

Characodun lateralis, Giinth. Cat. Fish. vi. p. 308 (1866) \ and Trans. Zool. Soc. vi. 1868, p. 480,

t. 82. fig. 2'; Garm. Mem. Mus. Comp. Zool. xix. 1895, p. 36'; Meek, Publ. Columbian

Mus., Zool. V. 1904, p. 121 '.

Characodon garmani*, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2831 ' ; Meek, 1. c".

Depth of body 2i to 3 in the length, length of head 3 to 83. Snout as long as or shorter than eye, the

diameter of which is 3^ to 4^ in the length of head
;
interorbital width 2 to 2-}- in the length of head.

32 to 35 scales in a longitudinal series. Dorsal 11-14; origin equidistant from prajoperculum or

operculum and end of caudal. Anal 13-16
;
origin a little in advance of that of the dorsal. Pectoral '4-

the length of head. Caudal rounded or subtruncate. Males dark brownish, with a more or less

distinct blackish lateral band : vertical fins each with a blackish intramarginal band. Females olivaceous

with the dark lateral band more or less broken up into spots or bars.

* Jordan & Evermann (Bull. U.S. Nat. Mus. xlvii. 1898, p. 2831) proposed the name Characodon qarmam

for the specimens from Parras, Coahuila, described by Garman (Mem. Mus. Comp. Zool. xix. 1805, p. 36)

under the name Characodon lateralis. Carman's description appears about equally applicable to C. lateralis

and C. variatus, species which he does not recognize as distinct from each other.. Specimens collected bj-

Dr. Meek at Durango and sent as C. garmani are identical with C. lateralis.

BIOL. CENTR.-AMER., Pisces, Jull/ 1907. N
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Hah. Mexico, C-oahuila, Durango, and Jalisco :

Parras in Coahuila ^
; Durango and Labor in Durango "

; Jalisco *.

Here described from several specimens, measuring up to 65 mm. in total length, the

types of the species (described as from Central America, without particulars as to the

exact locality) and a series from Durango {Meek).

5. Characodon furcidens. (Tab. XII. fig. 2.)

Characodon furcidens, Jorcl. & Gilb. Proc. U.S. Nat. Mus. 1882, p. 354'; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1892, p. 670 \

Depth of body 3i in tho length, length of head 4. Snout as long as eye, the diameter of which is 3|
in the length of head : interorbital width 2 in the length of head. 53 scales in a longitudinal series.

Dorsal 16; origin equidistant from base of pectoral and base of caudal. Anal 12; origin ]30sterior

to that of the dorsal. Pectoral | the length of head. Caudal truncate. Brownish above, yellowish

below ; upper part of the body with traces of darker spots.

Hai. Lower California and Jalisco :

Cape San Lucas or lagoons near La Paz ^ ; Eio de Mascota in Jalisco {Buller)
;

Colima -.

Here described from a specimen of 80 mm. from the Rio de Mascota {Bailer).

8. GOODEA, Jord., 1879.

Goodea, Jorcl. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 685.

Xeneridwn, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 127 (1900).

Goodea and Skiffia, Meek, Publ. Oolumbiaa Mus., Zool. v. 1901, pp. 136 aud 141.

Viviparous. Anal fin of the male with the anterior five or six raj's short, stiff, and subequal, separated

by a more or less distinct notch from the rest of the fin. Mouth small, transverse
; rami of lower jaw

weakly connected ; minute teeth in bands, with an outer series of larger, movable, bicuspid teeth.

Ilah. Mexico.

Synopsis of the Species.

I. Origin of anal well in advance of that of the dorsal ; 38 to 45 scales in a

longitudinal series 1, toiceri.

II. Origin of anal below or slightly in advance of that of the dorsal.

39 to 44 scales in a longitudinal series 2. atrluinnis.

.34 to 38 scales in a longitudinal series 3. callentis.

III. Origin of anal a little behind that of the dorsal ; 32 scales in a longi-

tudinal series 4. bilineata.

IV. Origin of anal considerably behind that of the dorsal.

A. 48 to 55 scales in a longitudinal series 5. whii'd.

B. 32 to 38 scales in a longitudinal series.

Dorsal with 12-15 rays
(3. IcrnuR.

Dorsal with 16-18 rays 7. nmltijmnctala.
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1. Goodea toweri.

Goodea toweri, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 138, fig. 41 \

Depth of body 2 to 2^ in the length, length of head Sf. 8nout shorter than eye, the diameter of which is 2|
in the length of head

; interorbital width equal to the distance from posterior margin of pupil to free

edge of operculum. 38 to 42 (45) scales in a longitudinal series. Dorsal 11-12
; origin equidistant from

prffioperoulum or operculum and posterior end of caudal. Anal 12-13 ; origin in advance of that of the
dorsal. Pectoral \ the length of head. Caudal truncate. Brownish above, lighter below ; fins plain.

Hah. Mexico, Upper tributaries of the Eio Panuco :

Eio Verde in San Luis Potosi ^

Here described from two specimens of 70 mm. from the Eio Verde {Meek).

2. Goodea atripinnis.

Goodea atripinnis, Jord. Proc. U.S. Nat. Mus. 1879, p. 299'; Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 685 ', and 1900, fig. 301.

Characodon luitpoldi, Steind. Denkschr. Ak. Wieu, Ixii. 1895, p. 528, t. 2. fig. 3\
Goodea luitpoldi. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 139, fig. 42 \

Xenendum xaliscone, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 128, fig. 9 (1900) °.

Depth of body 3 to 3| in the length, length of head 4 to 5. Snout as long as eye, the diameter of which is

3| to 4 in the length of head ; interorbital width equal to the distance from middle of eye to free edge of

operculum. 39 to 44 scales in a longitudinal series. Dorsal 13-15 ; origin equidistant from eye and

posterior end of caudal fin. Anal 15-16 ; origin below or a little in advance of that of the dorsal.

Pectoral a little shorter than the head. Caudal rounded or subtruncate. Caudal peduncle 13-lf as long

as deep. Brownish ; vertical fins dusky.

Hah. Mexico, Eio Lerma System :

Leon in Guanajuato ^ ; Lake Chapala^ '
; Lake Patzcuaro 3.

Here described from five specimens, measuring up to 180 mm. in total length, from

Lakes Chapala {Buller) and Patzcuaro {Meek).

3. Goodea calientis.

Xenendum caliente, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 127, fig. 8'.

Goodea atripinnis, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 140, fig. 43".

Depth of body 2| to 3;| in the length, length of head 4. Snout about as long as eye, the diameter of which

is 3| to 4| in the length of head ;
interorbital width equal to the distance from posterior margin of pupil

to free edge of operculum. 34 to 38 scales in a longitudinal series. Dorsal 13-15 ; origin equidistant

from operculum and posterior end of caudal fin. Anal 15-16
; origin below or a little in advance of that

of the dorsal. Pectoral a little shorter than the head. Caudal rounded or subtruncate. Caudal peduncle

as long as or a little longer than deep. Brownish
;
young with irregular darker spots ; fins plain.

Hah. Mexico, Eio Lerma and upper tributaries of the Eio Panuco

:

Aguas Calientes ^ - ; Lagos - ; Celaya - ; Acambaro - ; San Juan del Eio 2
;

Huingo 2 ; Lake Patzcuaro -.

Here described from a number of specimens from Aguas Calientes {Jordan, Meek),

San Juan del ^io {Meek), Huingo {Meek), and Patzcuaro {Mexico Mus.).

N2
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4. Goodea bilineata.

Characodon bilineatus, Bean, Proc. U.S. Nat. Mus. 1887, p. 371, t. 20. fig. 2 \

Skiffia bilineata, Meek, Publ. Columbian Mus., Zool. v. 190i, p. 144, fig. 45 -.

Hah. Mexico, Rio Lerma System :

Leon ill Guanajuato ^ ; Huingo 2.

This species agrees with G. mulUpunctata in the number of scales and fin-rays, but

has the dorsal fin placed further back, whilst the markings are quite different.

5. Groodea wliitii.

Goodea ivhitei, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 137, fig. 40'.

Depth of body .3 to 4 in the length, length of head 4. >Snout as long as or shorter than eye, the diameter of

which is 3 to 3^ in the length of head ; interorbital width equal to the distance from posterior margin

of pupil to free edge of operculum. 48 to 55 scales in a longitudinal series. Dorsal 14-17; origin

equidistant from tip of snout and posterior end of caudal fin. Anal 12-14
; origin posterior to that of

the dorsal. Pectoral about |- the length of head. Caudal truncate, the upper angle sometimes a little

produced. Brownish above, yellowish below ; each scale of the upper part of the body with a dark spot

:

usually a blackish lateral stripe ; vertical fins dusky, more or less distinctly spotted, sometimes with a

pale edge and dark intramarginal stripe.

Hah. Mexico, upper tributaries of the Rio Balsas :

Yautepec^; Cuautla ^.

Here described from several specimens, measuring up to 90 mm. in total length,

from Yaiitepec and Cuautla {Meek).

. Goodea lermse.

Skiffia lerm<B, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 142, t. 8'.

Skiffia varieffuta, Meek, t. e. p. 143, fig. 44".

Depth of body 2= to 3j in the length, length of head 4. Snout shorter than eye, the diameter of whicli is ',i

in the length of head ; interorbital width equal to or a little more than the postorbital part of head.

Ij4 to oS scales in a longitudinal series. Dorsal 12-15 ; origin equidistant from snout and base of caudal

( o ) 'Ji' nearer the latter ( $ ). Anal 13-15 ; origin posterior to that of the dorsal. Pectoral q-i the

length of head. Caudal truncate. Males dark brownish ; females olivaceous, with irregular darker

spots ; sometimes an indistinct dark lateral stripe and a spot or bar at the base of caudal ; fins plain.

Hah. Mexico, Rio Lerma Sj^stem and Valley of Mexico

:

Celaya ^
; Lake Pat/cuaro ^ ; Lake Zirahuen "

; Lake Chalco ^.

Here described from a number of specimens, measuring up to 65 ram. in total leno-th,

from Lakes Patzcuaro and Zirahuen {Meek). I am unable to detect any differences

between the examples from these two lakes, sent as S. lermce and S. variegata respectively.

7. Goodea multipunctata. (Tab. XIL figg. 5, 6.)

Xenendum. muUipunctutuni, Pellegr. Eull. Mus. Paris, 1901, p. 205 '.

Skiffia ritultipunctata, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 141 ".

Depth of body 2lj to 21 in the length, length of head 4. Snout shorter than eye, the diameter of which is 3
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in the length of head ; iiiterorbital width equal to or a little longer than the postorbital part of head.

32 to 35 scales in a longitudinal series. Dorsal 16-18 ; origin equidistant from snout and base of caudal

( c? ) or nearer the latter ( J ). Anal 14-16 ; origin posterior to that of the dorsal. Pectoral |-4 the

length of head. Caudal truncate or subtrunoate. Olivaceous ; a dark spot on each scale of the upper

and posterior parts of the body ; a dark vertical bar at the base of the caudal fin ; dorsal and caudal fins

with dark spots.

Hab. Mexico, Rio Lerma System :

Jalisco 1 ; Lake Chapala ^.

Here described from four specimens, measuring up to 50 mm. in total length, from

Ocotlan {Meeh).

9. BELONESOX, Kner, 18G0.

Belonesox, Glinth. Cat. Fish. vi. p. 333 (1866) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

p. 684.

Viviparous. Anal fin, in the male, advanced and modified into an intromittent organ. Mouth large, with

extended lateral cleft ; teeth in bands, slender, pointed, depressible.

This genus comprises a single species, quite unlike any other member of the family.

1. Belonesox "belizanus.

Belonesox belizanus, Kner, Sitzungsb. Al;;. Wien, xl. 1860, p. 419, fig/ ; Giinth. Cat. Fish. vi. p. 333

(1866) - ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 684'; Meek, Publ. Columbian

Mus., Zool. v. 1904, p. 135 \

Depth of body 4 to 6 in the length, length of head nearly 3. Snout 2^ to 3| as long as eye, the diameter of

which is 5 to 6 in the length of head. Lower jaw more than i the length of head. 55 to 65 scales in

a longitudinal series. Dorsal 9-10. Anal 10-12, in advance of the dorsal. Caudal rounded. A small

dark spot on each scale of the upper part of the body ; a blackish spot at the base of the caudal.

Ilah. Mexico, Boca del Eio ^ Otopa *, El Hule *, Obispo *, and Perez -^ in Vera Cruz
;

Bkitish Hondukas, Belize i
; Guatemala, Lake Peten -.

Here described from eight specimens, measuring up to 200 mm. in total length, from

Perez {Meek), Lake Peten (Salvin), and Belize. The largest males measure 90 mm.

10. GAMBUSIA, Poey, 1855.

Pseudoxiphophorus and Gambusia, Gunth. Cat. Fish. vi. pp. 332 and 333 (1866) ; Jord. & Everm

Bull. U.S. Nat. Mus. xlvii. 1896, p. 678.

Viviparous. Anal fin, in the male, advanced and modified into an intromittent organ. Mouth small

moderate ; rami of lower jaw firmly united; small teeth in bands, with an outer series of more or loss

enlarged, conical, fised teeth.

This genus comprises ten species from the Southern United States, Mexico, and

Central America, and three or four from Cuba and Jamaica.

or
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Synopsis of the Mexican and Central-American Species.

. I. Dorsal fin with 7 to 12 rays^ its origin posterior to that of the anal. (Gambusia.)

A. Anal fin similar to the dorsal^ rounded or obtuse^ the middle rays the longest. (? G. tri-

dentiger.)

1. End of anal below anterior part or middle of dorsal
( ? ) ; no dark cross-bars on the

body.

Diameter of eye 3 to 3^ in the length of head (in specimens measuring up to

70 mm.) 1. gracilis.

Diameter of eye 2|^ to 2| in the length of head (in specimens measuring up to

50 mm.) 2. bonita.

2. End of anal nearly below origin of dorsal.

4 or 5 narrow blackish cross-bars on each side 3. fasciata.

7 or 8 brownish vertical bars on the posterior part of the body 4. tridentiyer

.

B. Anal fin dissimilar to the dorsal, pointed, the anterior rays the longest.

1. Pectoral nearly as long as the head, extending to the origin of anal . 5. nicaraguensis.

2. Pectoral shorter than the head, not reaching the anal.

a. Dorsal witli 8 or 9 rays.

Length of head 4 to 4i in the length of the fish (in specimens of 25 to 50 mm.)
;

29 to 31 scales in a longitudinal series 6. infans.

Length of head 3-i to 3f in the length of the fish (in specimens measuring up

to 45 mm.) ; 28 scales in a longitudinal series 7. episcopi.

b. Dorsal with 10 to 12 rays 8. annedens.

II. Dorsal fin with 11 to 17 rays, its origin in advance of that of the anal. (Pseudoxiphophorits.)

A. Origin of anal below or a little in advance of middle of dorsal ; no dark spot above the

pectoral.

Dorsal with 12 to 14 rays, its origin equidistant from tip of snout and base or

anterior part of caudal 9. terrabensis.

B. Origin of anal below anterior part of dorsal ; a dark spot above the pectoral.

Dorsal with 11 to 13 rays, its origin equidistant from tip of snout and middle

or posterior part of caudal 10. jonesii.

Dorsal with 13 to 17 rays, its origin about equidistant from tip of snout and

base of caudal 11. bimaculata.

1. Gambusia gracilis*.

Xiphophorus gracilis, Heck. Sitzungsb. Ak. Wien, i. 1848, p. 300, t. 9. figs. 3-4 '.

Gambusia affirds, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. G80 ' ; Meek, Publ. Columbian

Mus., Zool. V. 1904, p. ]30\

Gambusia nobilis, Jord. & Everm. t. c. p. G82 '.

Gambusia gracilis, Jord. & Everm. t. c. p. 683 '.

Depth of body 3 to 4 in the length, length of head 3| to 4. Snout as long or nearly as long as eye, the

diameter of which is 3-3^ in tlje length of head. Interorbital width about equal to the distance from

* For the extensive synonymy of this species, see Jord. & Everm. pp. G81-683, and Garm. Mem. Mus.

Comp. Zool. xix. 1895, pp. 82-85 (&'. Iwlhrool-ii, patriwlis, and rjracilis).



GAMBUSTA. 95

middle of eye to free edge of operculum. 29 to 31 scales in a longitudinal series. Dorsal 8-9 ; origin

usually nearer to posterior end of caudal fin than to tip of snout ; free edge of the fin convex. Anal 9-10,

similar to the dorsal, ending below or a little in advance of the middle of the dorsal. Pectoral |-f the

length of head. Caudal rounded or subtruncate. Least depth of caudal peduncle about | the length of

head. Olivaceous ; edges of scales darker ; often a dark longitudinal band from upper part of eye to base

of caudal.

Hah. Streams of the Atlantic Slope from Illinois to Vera Cruz

:

In Mexico recorded from Rio Chihuahua and llio Conchos in Chihuahua ^
;

Monclova in Coahuila^; Monterey and Rio San Diego in Nuevo Leon 3;

Matamoros, Rio Soto la Marina, and Rio Panuco in Tamaulipas ^
; Orizaba ^ and

Vera Cruz.

Here described from specimens measuring up to 70 mm. in total length.

2. Grambusia bonita.

39'

2. Gambusia bonita.

Gambusia bonita. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 132, fig.

Depth of body Sj to 3| in the length, length of head 3| to 3-|. Snout shorter than eye, the diameter of

which is 2j to 2| in the length of head. Interorbital width equal to the distance from posterior margin

of pupil to free edge of operculum. 29 to 31 scales in a longitudinal series. Dorsal 8-10 ; origin a

little nearer to posterior end of caudal fin than to tip of snout; middle rays longest. Anal 10-11,

simUar to the dorsal, ending below the anterior rays of dorsal. Pectoral 4 the length of head. Caudal

rounded or subtruncate. Least depth of caudal peduncle | the length of head. Olivaceous ; scales of

upper part of body with dark edges.

Hah. Mexico, Rio Papaloapam :

Refugio ^ Motzorongo i.

Here described from five specimens, measuring up to 50 mm. in total length, from

Refugio, received from Dr. Meek.

3. Gambusia fasciata.

Gambusia fasciata, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 129, fig. 37 \

Depth of body 3^ to 3|- in the length, length of head 4 to 45. Snout a little shorter than eye, the diameter

of which is 3 to 3,'- in the length of head. Interorbital width equal to the distance from middle of eye

to free edge of operculum. 32 scales in a longitudinal series. Dorsal 8 ; origin considerably nearer to

end of caudal than to tip of snout ; middle rays longest. Anal 9-10, similar to the dorsal, ending below

the orio-in of dorsal. Pectoral 4 the length of head. Caudal subtruncate. Least depth of caudal peduncle

3 the lenoth of head. 4 or 5 narrow vertical or slightly oblique blackish bars on each side; a small

blackish spot on the anterior dorsal rays, another on the anal.

Hah. Mexico, Oaxaca, Tequesixtlan [Gadow), San Geronimo 1, Tehuantepec 1.

Here described from six specimens, measuring up to 55 ram. in total length.

4. Gambusia tridentiger.

Gambusia tridentiger, Garm. Mem. Mus. Comp. Zool. xix. 1895, p. 89 '.

Inner teeth tricuspid. 28 to 30 scales in a longitudinal series. Dorsal 7-8 ; origin about equidistant from

occiput and end of caudal, nearly above the last ray of anal. Anal 10. 7 or 8 brownish vertical bars,

separated by pale interspaces of equal width, on the posterior part of the body.

Hah. Isthmus of Panama ^,
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5. Gambusia nicaragueiisis.

Gamhusia nicaragueiisis, Guntli. Cat. Pish. vi. p. 336 (186G) ', and Traus. Zool. Soc. vi. 1868, p. 483,

t. 82. fig. 3-; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 682'.

Paragambusia nicaraguensis, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 133 \

Depth of body 2| to Zh in the length, length of licad 3^ to 3J. Snout shorter than eye, the diameter of which

is 2i to 3 in the length of head. Interorbital width about equal to the distance from middle of eye to

free edge of operctilum. 28 to 30 scales in a longitudinal series. Dorsal 7-8
; origin nearer to posterior

end of caudal fin than to tip of snout ; free edge of the fin straight. Anal 10-11, pointed, with concave

free edge, ending below the origin of dorsal. Pectoral nearly as long as the head. Caudal rounded.

Least depth of caudal peduncle |- to ^ the length of head. Olivaceous : a small dark spot at the base of

each scale on the upper part of the body ; dorsal and caudal with series of small dark spots.

Hah. Southern Mexico and Central America :

Mexico, Boca del Rio *, Otopa *, El Hule \ Obispo *, and Perez ^ in Vera Cruz
;

Nicaragua, Lake Nicaragua i - {JJoiv).

Here described from several specimens measuring up to 55 mm. in total length, the

types of the species from Lake Nicaragua and examples from El Hule, received from

Dr. Meek.

6. Gambusia infans.

Gambusia infatis, Woolman, Bull. U.S. Fish. Comm. 1894, p. 62, t. 2. fig. 3
'

; Jord. & Everm.

Bull. U.S. Nat. Mus. xlvii. 1896, p. 680'
; Meek, Publ. Columbiaa Mus., Zool. v. 1904,

p. 131, fig. 38'.

Gainbusia gracilis, Meek, t. c. p. 130 '.

Deptli of body '3\ to 3^ in the length, length of head 4 to 44. Snout nearly as long as or shorter than eye,

the diameter of which is 3 to 3| in the length of head. Interorbital width about equal to the distance

from middle of eye to free edge of operculum. 20 to 31 scales in a longitudinal series. Dorsal 8-9
;

origin usually nearer to posterior end of caudal than to tip of snout; free edge of fin slightly convex.

Anal 9-10, pointed, ending below anterior rays of dorsal. Pectoral -4 the length of head. Caudal

rounded or subtruncate. Least deirth of caudal peduncle -j to ^ the length of head. Olivaceous ; scales

with narrow dark edges ; often a dark stripe from operculum to cairdal.

Hah. Mexico, Rio Lerma and Rio Balsas:

Salamanca ^ ; Celaya 2; Ocotlan ^
; La Barca^; Huingo ^

; Yautepec "^j Cuautla*;

Puente de Ixtla *
; Jojutla *

; Chietla ^
; Balsas *.

Here described from several specimens, measuring up to 50 mm. in total length, from

Salamanca
(
Woolman), Celaya and Puente de Ixtla [Meek). A male of 25 mm. is

marked with dark vertical bars.

7. Gambusia episcopi.

Gambusia episcopi, Steind. Sitzungsb. Ak. Wien, Ixxvii. 1878, p. 387, t. 2. figs. 3 & 4 '.

Hah. Panama i.



GAMBUSIA, 57

8. Gambusia annectens. (Tab. Xiv. figg. 5, 6.)

Gambusia annectens, Regan^ Ann. Mag. N. H. (7) xix. 1907, p. 259.

Depth of body 3 to 3| in the length, length of head 3i to 33. Snout as long as or shorter than eye, the

diameter of which is 3 to 3j in the length of head ; interorbital width equal to the distance from middle

or posterior part of eye to free edge of operculum. 28 to 31 scales in a lougitudinal series. Dorsal 10-12;

origin equidistant from tip of snout and middle or posterior part of caudal ; free edge of the fiu convex.

Anal 9-10, pointed, originating a little in advance of the dorsal. Pectoral about | the length of head.

Caudal rounded or subtruncate. Least depth of caudal peduncle about |- the length of head. Scales

with dark edges, forming series of spots on the lower part of the side : often a series of short dark vertical

bars along the middle of the side ; a series of dark spots on the lower part of the dorsal fin.

Hal. Costa Rica, Carrillo and Juan Viiias (Underwood), Irazu (Rogers).

Numerous specimens, measuring up to 70 mm. in total length.

This species is very close to G. episcoin, Steind., from Panama, which has only 8 or 9

dorsal rays and also differs in having a blackish spot on the anal fin. It is also close

to G. terrabeiisis, Regan, and G.jonesii, Giinther, and with them forms a series from

G. episcopi to G. (Pseudoxiphophorus) bimaculata, Heck., so that the genus Psendo-

a-ipJiOpjJiorus can uo longer be maintained.

9. Gambusia terrabensis. (Tab. XII. fig. 7.)

Gambusia terrabensis, Regan, Ann. Mag. N. H. (7) xix. 1907, p. 260.

Depth of body 3^ to 3| in the length, length of head 3^ to 3i. Snout shorter than eye, the diameter of which

is 3 to 3 J ill the length of head; interorbital width equal to the distance from posterior margin of pupil

to free edge of 0[)erciilum. 29 to 31 scales in a longitudinal series. Dorsal 12-14; origin equidistant

from tip of snout and base of caudal or a little nearer the latter. Anal 9-10
; origin below or a little in

advance of the middle of dorsal. Pectoral nearl}- | the length of head. Caudal subtruncate. Least

depth of caudal peduncle nearly -j- the length of head. Scales of the upper part of the body with dark

edges; an interi'upted dark lateral stripe ; dorsal tin with a basal series of vertically expanded blackish

spots and with a second series of smaller spots ;
anal dark at the base and also distally

; posterior part

of caudal dusky.

Ilab. Costa Rica, Rio Grande de Terraba, Pacific Slope (Plttier).

Six specimens, measuring up to 48 mm. in total length.

10. Gambusia jonesii. (Tab. XII. fig. 8.)

MoUienisiajoaesii, (ixmili. Ann. Tsl&g.l^i.'ii.. (4) xiv. 1874, p. 371'; Garm. Mem. Mus. Comp.

Zool. xix. 1895, p. 52"; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 698'.

Pseudoxiphoplioriis bimaculatus (nou Heck.), Jord. & Everm. t. c. p. 678 '.

Pseudoxiphujjliorus paucirudiutus, Regan, Ann. Mag. N. H. (7) xiii. 1904, p. 256 ', and (7) xvi.

1905, p. 362 =.

Very closely allied to G. himacidaUx. Dorsal 11-13 ; origin of dorsal equidistant from tip of snout and

middle or posterior part of caudal. Longest anal ra}'
-f

to |^ the length of head. Scales with dark edges,

especially superiorly ; a dark spot on the operculum, another above the root of the pectoral, and a third

on the upper part of the base of the caudal ; dorsal with about 3 series of small dark spots ; anal aud

caudal \\ith an oblong dark si.ot on each iuterradial membrane.

BIOL. CENTK.-AMEE., Pisces, JllljJ 1907. O
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Ilah. Mexico, Mountain Lakes and Streams of Central Vera Cruz :

Lake Alcohuaca, near Huamantki, SOOU feet ^ [Jones); Orizaba * ^^
'^ [Woolnian,

Gadoio).

Of the numerous examples, measuring up to 85 mm. in total length, which I have

examined, the majority have 12 dorsal rays, in striking contrast to G. limaculata, in

which tlie usual number is 14 or 1-j.

11. Gambusia bimaciilata. (Tab XIV. fig. 4.)

XiphopliofKs himuadutas, Heck. Sitzuiit;s1). Ak. Wieu, i. 1818, p. 29G, t. 9. figs. 1-2 '.

PacUioides bimaculatva, Steiiid. Sitzuni^sb. Ak. Wicii, xlviii. 1863, p. 176, t. 4. fig. 2 ".

Pseudo.rip'io/i/ioriis reticvhttus, Trosch. in Miiller's lleise Mexico, iii. Append, p. lOi (1865) ^ ; Giiutli.

Cat. Fish. vi. p. 33.3 (1866) ' ; Jovd. & Everm. Bidl. U.S. Nat. Mus. xlvii. 1896, p. 678°.

Pseudoxij)hiip/ioriis bimaculatns, Trosch. 1. c.^' ; Giinth. t. c. p. 382"; Garm. Mem. Mua. Comp.

Zool. xix. 1895, p. 81 " ; Meek, Puhl. Columbian Mus., Zool. v. 190i, p. 127 ".

PticudoxiphojjhorKS bhnacuhitus, var. taniiatus, Regan, Ann. Mag. N. H. (7) xvi. 190.5, p. 362'".

Depth of liody 3 to 4 in the length, length of head 3,1 to 4. 8nout as long as or a little slioiter than eye, the

diameter of which ia 3 to 3j- in the length of head. Iiitcrorbital width e(pial to the distance from middle

or posterior part of eye to free edge of operculum. ;^S-31 scales in a longitudinal series. Dorsal 13-17
;

origin about equidistant from tip of snout and base of caudal. Anal 9-11, below the anterior dorsal rays,

pointed, the longest raj- from |- to as long as the head. Pectoral f to 4 the length of liead. Caudal

rounded. Least depth of caudal peduncle 4 to | the length of head. Olivaceous or brownish ; some or

all of tho scales with dark outlines ; a dark spot above the pectoral, another on the upper part of the base

of caudal ; dorsal with series of small dark spots ; anal and caudal dusky.

IIuh. SouTiiEKN Mexico, Tepeaca, San Domingo de Guzman ^'^ (Btdlcr), Jalapa",

Xico '', Orizaba 1
-^j Cordova [Boucard], Motzorongo ^5, El Hule ^, Obispo^,

Perez", Sanborn'^, Rio Tcmto {Gadoio); Britisu Honduras, Stann Creek

[Bohertson); Guatemala (Godmaii).

A very variable species in form, coloration, and irumber of fin-rays. Specimens

from San Domingo de Guzman (var. tcvniatus) have 16 or 17 dorsal rays and the dark

edges of the mid-lateral series of scales so broad as to form a dark longitudinal band
;

one of these is figured (Tah. XIV. fig. 4). Examples from other localities appear

also to have peculiarities which may prove to be distinctive. The numerous specimens

examined measure up to UO mm. in total length.

11. GLALIDICIITHYS, Gorman, 1896.

(JlaniJidiUiijs, Carman, Am. Nat. xxx. 1896, p. 232.

Vi\iparous. Anal fin, in the male, advanced and modified into a long intromittent organ. Mouth small or

moderate; rami of lower jaw firmly united; small teeth in bands, with an outer series of enlarged,

chisel-slKiped, fixed teeth. IJorsal fin short, with 8 to 11 rays.

This genus comprises three species, respectively from Northern Mexico, Cuba, and

Ciazil.
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1. G-laridichtliys latidens.

Glaridodon latidens, Garm. Mem. Mus. Comp. Zool. xis. 1895, p. 42 '.

Glaridichthys latidens. Meek, Publ. Columbian Mns., Zool. v. 1904, p. 134'.

Depth of body nearly equal to length of head, which is more than | of the length of the fish. Snout shorter
than eye, the diameter of which is 3 in the length of head. 2S to 30 scales in a longitudinal series.

Dorsal 8; origin a little nearer to posterior end of caudal than to tip of snout and above the middle of
the anal. Anal 10. Caudal rounded or subtruncate. Olivaceous ; sides with narrow brownish vertical
bars, which are more distinct posteriorly.

Hah. Mexico, Chihuahua i.

12. GIRARDINUS, Poey, 1S55.

Girardinus, Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 45.

Vmiiarous. Anal fin, in the male, advanced and modified into a long intromittent organ. Mouth small,

transverse
; rami of lower jaw weakly connected; teeth uniouspid, movable, in a single series.

Ilab. Carolina to Guatemala; West Indies.

The three Mexican and Central-American forms are very closely allied and should

perhaps be regarded as races or subspecies of Girardinus i^leurosjulas. The following

description applies to all :

—

Depth of body 3j to 3| in the length, length of head 3| to -H. Snout nearly as long as or shorter than eye,

the diameter of which is 3 to 3j in the length of head. Interorbital width equal to the distance from

middle or posterior part of eye to free edge of operculum. 27 to 30 scales in a longitudinal series.

Dorsal 7-9 ; origin equidistant from tip of snout and end of caudal or a little nearer the latter ( $ ).

Anal 8-10 ; origin in advance of that of the dorsal. Dorsal and anal fins each with an acute anterior

angle and nearly straight free edge. Pectoral as long as or a little shorter than the head. Caudal

rounded or subtruncate. Least depth of caudal peduncle f to J the length of head.

1. G-irardinus presidionis.

Pacilia j^residionis, Jord. & Culver, Prof. Calif. Ac. Sci. (.3) v. 1895, p. 413, t. 29 ' ; Jord. & Everm.

Bull. U.S. Nat. Mus. xlvii. 1896, p. 697'; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 152 '.

A series of narrow dark vertical bars, variable in number, along the side of the body ; one or two of the bars

sometimes represented by oval spots.

Hal. Mexico, Rio Presidio in Sinaloa ^ - ^.

Ten examples, measuring up to 70 mm. in total length. In these I am unable

to detect any trace of an inner series of teeth, even with the aid of a binocular

microscope.

2. Girardinus lutzi.

Hetcrandria lutzi, Meek, Publ. Columbian ]Mus., Zool. v. 1904, p. 148, fig. 47 '.

Heterandria pleurospilus, Meek, 1. c.'.

A series of dark spots along the middle of the side, usually more than eight in number, and each usually

smaller than the eye. A few spots sometimes expanded vertically
;
posterior spots sometimes broken up,

forming two or even three irregular series.

02
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Hah. SouTHEitx Mexico, Otopa i, Motzorongo i, Venta Salada i, El liule i, Perez i, and

Cuicatlani in Vera Cruz, Oaxaca i, Tequesixtlan [Gadotv), San Geronimo - and

Tehuantepec in Oaxaca.

Numerous examples, measuring up to 80 mm. in total length.

3. Girardiims pleurospilus.

Girardinus pleurospilus, Guut'u. Cat. Fish. vi. p. 355 (1866) \ and Trans. Zuol. Soc. vi. 1868,

p. 486, t. 87. fig. 1 ^

Helerandriaphurospilm, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 688".

A series of from four to eight rounded dark spots, each about as large as the eye, along the middle of

the side.

Hah. Guatemala, Lake of Duefias ^ -, Lake Nacasil {Salvin).

Numerous examples, measuring up to 60 mm. in total length.

13. PCECILIA, Schneider, 1801.

PcecUia, Giiutli. Cat. Fish. vi. p. 339 (1866); Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

p. 690.

Yiviparous. Anal fin, in the male, advanced and modified into an intromittent organ of moderate length.

Mouth small, transverse ; rami of lower jaw "weakljr connected ; minute teeth in bands, with an outer

series of more or less enlarged, curved, uuicuspid, movable teeth. Dorsal fin with 8 to 11 rays, higher

but not much longer in the males than in the females. Caudal rounded or subtruucate in both sesea.

Hab. Mexico and Central America to Brazil; West Indies.

P. elongata is known to enter the sea, and probably P. sphenops, which is abundant

in brackish water, does so also.

Dr. Garman, in his monograph of the Cyprinodonts (Mem. Mus. Comp. Zool. xix.

1895), proposed a considerable reduction in the number of Mexican and Central-

American species of this genus. He placed P. couchiana, Girard, P. mexicana,

Steind., P. thermalis, Steind., P. petenensis, Giinth., P. dovii, Cfiinth., P. spilarus,

Giinth., and P. hntleri, Jord., in the synonymy of P. splienops, Cuv. & Val., and

P. elongata, Giinth., P. boucardi, Steind., and P. cldsoyensis, Giinth., in the synonymy

of P. gillii, Kner & Sleind.

After examination of a large number of specimens I have reached the conclusion

that P. couchiana, P. fetenensh, P. spilurus, and P. elongata are very distinct and

easily definable species. The others enumerated appear to be merely forms of one

widely distributed and variable form, P. sphenopn.
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Siinopsis of the Sj)ecies *.

I. Origin of anal in advance of that of the dorsal.

Dorsal 8. Anal 7. 2G scales in a longitudinal series 1. spilurns.

Dorsal 7-9. Anal 9-11. 27 to 30 scales in a longitudinal series 2. occidentalis.

Dorsal 9-10. Aual 8-9. 30 to 33 scales in a longitudinal series 3. elonguta.

II. Origin of anal below or behind that of the dorsal.

A. Origin of anal below or a little behind that of the dorsal; origin of dorsal ecjnidistant from

tip of snout and middle or posterior part of caudal ; 26 to 30 scales in a longitudinal

series.

Free edge of dorsal fin convex 4. sphenops.

Free edge of dorsal fin straight 5. salvatoris.

B. Origin of anal below fourth or fifth dorsal ray; origin of dorsal equi-

distant from tip of snout and base of caudal; 28 to 30 scales in a

longitudinal series 0. petenens'is.

C. Origin of anal below the middle of dorsal ; origin of dorsal equidistant from tip of snout

and anterior part of caudal ; 23 to 27 scales in a longitudinal series.

Depth of body about 2| in the length, length of head about 4 (in specimens of

50 mm.) , 7. cnuchiana.

Depth of body 2 to 2-j in the length, length of head 3^ to 33 (in specimens of

60 mm.) 8. maculuta.

1. Poecilia spilurus.

Poecilia spilurus, Gunth. Cat. Fish. vi. p. 345 (1866)'; Jord. & Everm. Bull. U.S. Nat. Mus.

slvii. 1896, p. 697'.

Dejjth of body 3| in the length, length of head 4. Snout a little shorter than eye, the diameter of which is

83 in the length of head. Interorbital width equal to the distance from posterior margin of pupil to

free edge of operculum. 26 scales in a longitudinal series. Dorsal 8 ; origin about equidistant from tip

of snout and posterior end of caudal. Anal 7 ; origin in advance of that of the dorsal
( $ ). Least depth

of caudal peduncle the length of head. A blackish spot on each side of the upper part of the tail, at the

base of the caudal fin.

Ilah. Centkal America {Salle ^).

Here described from the type, the only specimen known, 60 mm. in total length.

2. Poecilia occidentalis.

Heterandria occidentalis, Baird & Girard, Proc. Ac. Philad. 1833, p. 390 ^ ; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1896, p. 689 \

Girardinus occidentalis, Girard, U.S. Mex. Bound. Surv., Fishes, p. 73, t. 39. figg. 16-19', and

Proc. Ac. Philad. 1859, p. 119 '.

Girardinus sonorensis, Girard, Proc. Ac. Philad. 1858, p. 120 .

* This synopsis is based on female specimens only. The males of some of the species have not yet been

described.
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Pwciha occidentalis, Garni. Mem. Mus. Comp. Zool. xix. 1895, p. 71°; Ruttcr, Proc. Calif. Ac.

Sci. (2) vi. 1896, pp. 2G1 " and .267'; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 150'.

Hal. Pacific Coast Rivers from Arizona to Jalisco

:

Rio Santa Cruz in Arizona i^i; Rio Sonora '^ and Rio Yaqni'^^ in Sonora

;

Tepic in Jalisco "''.

3. PcEcilia elongata.

PoxUia elongata, Giinth. Cat. Fisli. vi. p. 342 ' (1866), and Trans. Zool. Soe. vi. 1869, p. 484, t. 85.

fi^. 2' ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 607'
; Gilb. & Starks, Mem.

Calif. Ac. Sci. iv. 1904, p. 54 '.

Depth ot body 3^ to 4 in the length, length of head about 4. Snout as long as or a little shorter than eye,

the diameter of which is 3,i to 3| in the length of head. Interorbital width nearly equal to the distance

from the posterior edge of pupil to the free edge of operculam. 30 to 33 scales in a longitudinal series.

Dorsal 9-10; anterior angle acute, free edge straight, oblique; origin nearly equidistant from tip of

snout and posterior edge of caudal ( J ). Anal 8-9 ; origin a little in advance of that ot the dorsal.

Pectoral as long as the head. Caudal rounded. Least depth of caudal peduncle jr- to | the length of

head ( ? ). Olivaceous, with indistinct narrow cross-bars.

Ilah. Panama 12 4.

Here described from several specimens, including the types, all females, measuring

up to 130 mm. in total length.

Pcecilia cuneata,GviTu\-An (Mem. Mus. Comp. Zool. xix. 1895, p. 62), from Turbo,

is described as having 28 to 29 scales in a longitudinal series, but is otherwise very

similar to F. elongata, with which it may prove to be identical.

4. Pcecilia sphenops. (Tab. XIII. figg. 1-7.)

Pacilia sphenops, Cuv. & Val. Plist. Nat. Poiss. xviii. p. 130, t. 526 (1846) ' ; Giinth. Cat. Fish. vi.

p. 643(1866)-; Garman, Mem. Mus. Comp. Zool. 1895, p. 59'; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1896, p. 694*; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 153,

fig. 49 \

PiMcilia mexicana, Steind. Sitzungsb. Ak. Wien, xlviii. 1863, p. 178, t. 4. fig. 1'; Guntli. t. c.

p. 340
' ; Jord. & Everm. t. c. p. 692 \

Pmcilia thermalis, Steind. t. c. p. 181, t. 4. fig. 3°.

XiiJwphorus gillii, Kner & Steind. Abliandl. Bayer. Ak. x. 1864, p. 28, t. 4. fig. 1 '".

V Gnmhusia riiodesta, Trosch. iu Miiller's Keise Mexico, iii. Append, p. 105 (1865) ".

? Gambusia pl'umbea, Trosch. t. c. p. 106 '^

Pmcilia chisoyensis, Giintli. t. c. p. 342 "
; Jord. & Everm. t. c. p. 693 ^'.

Pacilia dovii, Giinth. t. c. p. 314''; Jord. & Everm. t. c. p. 695 '"'.

Pmcilia (jillii, Giinth. Trans. Zool. Soc. vi. 1869, p. 485 ".

y Ptatijp<x;cilus mentalis, Gill, Proc. Ac. Philad. 1876, p. 335 ".

PmcUia vandepolli, Van Lidtli de Jeude, Notes Leyden Mus. ix. 1887, p. 438 ''
; Jord. & Everm.

t. c. p. 696 '-'.

Pvcilia vundepolli arubensis, Van Lidth de Jeude, 1. c.
^'

; Jord. & Everm. 1. c."\

Pwcilia boucardii, Steind. Sitzungsb. Ak. Wien, Ixxvii. 1878, p. 386, t. 3. figs. 2 & 3"; Jord. &
Everm. t. c. p. 695 "

; Gilb. & Starks, Mem. Calif. Ac. Sci. (2) iv. 1904, p. 51
''''.
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Pcecilia hutleri, Jord. Proc. U.S. Nat. Mus. 1888, p. 330'"; Jord. & Everm. t. c. p. 691 "j Meek,

t. c. p. 151 ".

Po'cilia limantouri, Jord. & Suyd. Bull. U.S. Fish. Comm. 1900, p. 129, fig. 10=" ; Jord. & Everm.

t. c. p. 3153 (1900) '".

PlatypmcilKS nelsoni, Meek, t. c. p. 147, fi<>-. 46 ^\

Pcecilia latipunctata, Meek, t. c. p. 151, fig. 48 '^.

Depth of body 2| to 3| in the length, length of head 3i (young) to 4^. Snout as long as or shorter than

eye, the diameter of which is 3 (young) to 33 in the length of head. Interorbital width equal to the

distance from middle or posterior part of eye to free edge of operculum. 26 to 29 scales in a longitudinal

series. Dorsal 8-11
; origin equidistant from tip of snout and middle or posterior part of caudal ( 2 )

!

free edge of the fin more or less convex, the rays usually iui-reasing in length to the middle ones and

rapidly decreasing posteriorly. Anal S-10, acutel}' pointed; origin below or a little behind that of the

dorsal
( J ). Pectoral as long as or a little shorter than head. Caudal rounded or subtruncate. Least

depth of caudal peduncle from | ( 2 ) to as long as the head ( S ) Olivaceous, edges of scales sometimes

darker ; sides often with narrow dark vertical bars, especially in males ; series of dark spots, one on

each scale of the side of the body, often present, especially in females ; dorsal and caudal sometimes

blackish, with or without pale margins, sometimes pale, usually with several series of small dark spots,

which may be absent in females.

Ilah. Mexico and Central America, extending to Colombia and the Leeward Islands :

Mexico, Rio San Juan in Nuevo Leon-"', Rio Conchos'^, Rio Soto Marina^ and

Rio Forlon ^ ^o .32 ^^ Tamanlipas, Rio Presidio -^ ''^ in Sinaloa (FoiTer), Los Menores

in Jalisco (BuUer), Rio Verde ^ in San Luis Potosi, Vera Cruz ^ ^ =^, Boca del

Rio 5 and Rio Papaloapam ^ in Vera Cruz, Orizaba", Puebla (Boucard), Rio

Balsas in Guerrero ^ ^^ Tehuantepec '', Tequesixtlan (Gadoiv), and San Geronimo''*

in Oaxaca, La Esperanza in Chiapas ^ ; Guatemala, Rio Chisoy ^^, Chiapam,

Huamuchal, and Lakes Dueiias, Nacasil, and Amatitlan [Salvin) ; Nicaragua,

Lake Nicaragua ^^ {l)oio) ; Costa Rica, San Jose {Biolleij) ; Panama '^, Panama -',

Colon 23, and Rio Chagres lo.

—

Colombia ; CuEAgoA ^^
; Aeuba 21.

I have examined a large series of specimens, representing the whole range of the

species, measuring up to 100 mm. in total length, including the types of P. ddsofjensis

and P. dovii and examples of P. hutleri, P. limantouri, and P. latipunctata received

from their describers. Of the last-named I have compared one specimen, from Forlon,

received from Dr. Meek, with several from the same locality determined by him

as Pcecilia splienops. The lateral series of spots supposed to be characteristic of

P. latiimnctata is merely a phase of the peculiar and usually irregular blackish

markings which are found on individual specimens of so many Cyprinodont species.

The specimens figured on Tab. XIII. are :

—

1. One of the types of P. latipunctata, from Forlon.

2. A female from San Jose, Costa Rica.

3. A spotted variety from Tequesixtlan.

4. A female from Puente de Ixtla.

5. A male from Vera Cruz (typical P. sphenops).

6. A male from Puebla.

7. A female from Lake Amatitlan (typical P. mexicana).
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5. Poecilia salvatoris. (Tab. XIV. figg. 2, 3.)

PcecUia thermahs (non Steiiid.), Giinth. Cat. Fish. vi. p. 3-11 (1866)'; Jord. & Everm. Bull. U.S.

Nat. Mus. xJvii. 1896, p. 693 \

Pa-cilia salvatoris, Began, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 65 \

Depth of body 3] to 3| in the length, length of head about 3|. Snout shorter than eye, the diameter of

which is 3| in the length of head. Intcrorbital width equal to the distance from anterior part or middle

of eye to free edge of operculum. 27 to 30 scales in a longitudinal series. Dorsal lU-11 ;
origin

equidistant from tip of snout and middle or posterior part of caudal
( 2 ) ; anterior angle rectangular,

free edge of the fin straight, the rays gradually decreasing in length from the first branched ray

backwards
( J ). Anal 8-9

; origin below or a little behind that of the dorsal. Pectoral a little

shorter than the head. Caudal subtruncate. Least depth of caudal peduncle from ^(2) to
7; ( d ) the

length of head. Olivaceous ; males with more or less distinct cross-bars ; dorsal fin, in the males, with

2 series of vertically expanded blackish spots, which maj' or may not be present in the females
;

caudal, in the males, with oblong spots.

Ilab. Saltadoe (Doiv ^ ^).

Here described from several specimens, measuring up to 55 mm. in total length.

6. Poecilia petenensis.

Pacilia petenensis, Giintli. Cat, Fish. vi. p. 342 (1866) \ and Trans. Zool. Soc. vi. 1868, p. 484,

t. 85. figs. 3 & 4'^
; Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 1893, p. 694'.

Depth of body 3 j ( r? ) to 4.3 ( J ) in the length, length of head 4|- to 4|. Snout as long as eye, the diameter

of which is ;ii to 3j in the length of head. Interorbital width equal to the distance from the middle

or posterior part of eye to the free edge of operculum. 2S to 30 scales in a longitudinal series.

Dorsal 10-11 ; anterior angle rectangular, free edge straight ( J ) ; origin equidistant from tip of snout

and base of caudal ($ ), x\nal 8-9, acutely pointed ; origin below the fourth or fifth dorsal ray ( J ).

Pectoral as long as the head. Caudal rounded. Least depth of caudal peduncle nearly equal to the

length of head ( cj ) or about | the length of head ( 2 )• Greenish ; scales on the ui)per part of the body

with dark edges ; dorsal and caudal blackish ( cJ ) or with small dark spots
( 2 ).

Ilab. Guatemala, Lalve Peten [Sahin ^ ~).

Here described from the types, five specimens measuring up to 150 mm. in total

length.

7. Poecilia coiicliiana. (Tab. XIV. fig. 1.)

Liinia, coucldana, Girard, Proc. Ac. Philad. 1859, p. 116 \

Pacilia couchii, Giinth. Cat. Fish. vi. p. 347 (186G) ".

Piecilia cu'uchiu'iw, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 695
''

; Meek, Publ. Columbian

Mus., Zool. v. 190-1, p. 152'.

Depth of body about 2^ in the length, length of head about 4. Snout a little shorter than eye, the diameter

of which is 3 in the length of head. Interorbital width equal to the distance from anterior part of eye
to free edge of npci'culum. 24 to 27 scales in a longitudinal series. Dorsal 9-11; origin equidistant

from tip of snout and anterior part of caudal ( 2 ) ; free edge of fin nearly straight, the branched ravs
subequal ( 2 )• Anal 7-8, pointed, opposite to the posterior half of the dorsal

( 2 ). Pectoral nearly as

luns as the head. Caudal rounded or subtruucatc. Least depth of caudal peduncle | to 4 the length

of head. Upper half of body dark brownish or blackish, the colour especiallv dark at the edi-es of the

scales :
lower part of body usually yellowish and sharply separated from the darker upper part at

ihj lower edge of which there may be a blackish longitudinal band.
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Hah. Mexico, Rio San Juan at Monterey, Nuevo Leon i ^.

Here described from several specimens, measuring up to 50 mm. in total length.

8. Pcecilia maculata.
Platypmcilus maculatus, Giintli. Cat. Fish. vi. p. SfiO (183G) '

; Garman, Mem. Mus. Comp. Zool.

xix. 1895, p. 48''
; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 686"; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 145, t. 9 '.

Platypacilus variatus, Meek, t. c. p. 146, t. 10".

Depth of body 2 to 2| in the length, length of head 3^ to 3f . Snout shorter than eye, the diameter of

which is 3 in the length of head. Interorbital width equal to the distance from middle of eye to free

edge of operculum. 23 to 26 scales in a longitudinal series. Dorsal 0-11 ; origin equidistant from

snout and anterior part of caudal ; free edge of the fin somewhat convex. Anal 8-9, pointed, opposite

the posterior half of the dorsal
( J ). Pectoral a little shorter than the head. Caudal rounded. Least

depth of caudal peduncle from | to as long as the head. Olivaceous, sometimes with black blotches
;

often a dark spot or crescent or a pair of spots at the base of the caudal.

HaJ). Atlantic Coast Streams of Mexico :

Rio Soto la Marina (Garza Valdez, Santa Engracia, Victoria) ^
; Rio Panuco

(Forlon, Rascon, Valles) '^

; Rio Papaloapam (El Hule, Obispo, Perez) *.

Here described from eight specimens, measuring np to 60 mm. in total length,

including the types of the species.

14. MOLLIENISIA, Le Sueur, 1821.

Mollienisia, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 698.

Scarcely generican}^ distinct from Pcecilia. Dorsal fin longer, of 12 to 16 rays, in adult males not only

higher but considerably longer than in females.

Hab. Carolina to Guatemala.

1. Mollienisia latipinna.

Mollienisia latipinna, Le Sueur, Journ. Ac. Philad. ii. 1821, p. 3, t. 3 ^ ; Giinth. Cat. Fish. vi.

p. 348 (1866) -; Garm. Mem. Mus. Comp. Zool. xix. 1895, p. 50, t. 12' ; Jord. & Everm.

Bull. U.S. Nat. Mus. xlvii. 1896, p. 699 '
; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 155 \

Pcecilia multilineata, Le Sueur, t. e. p. 4, t. 1 \

Puecilia lineolata, Girard, U.S. Mex. Bound. Surv., Fishes, p. 70, t. 35. figs. 9-11 (1859)''.

Linda pcecilioides, Girard, t. c. p. 70, t. 38. figs. 8-11 '.

Limia formosa, Girard, Proc. Ac. Philad. 1859, p. 115".

Limia matamorensis, Girard, t. c. p. 116'°.

Mollienisia formosa, Giinth. t. c. p. 349"; Jord. & Everm. 1. c"; Meek, 1. c".

Depth of body 2| to 3 in the length, length of head 3i to 4. 26 to 28 scales in a longitudinal series.

Dorsal 13-16, in adult males very elevated and occupying the greater part of the length of the back.

Anal 9-10. Caudal rounded in both sexes. Each scale on the side of the body with a dark spot, which

may form continuous longitudinal stripes ; dorsal, in the female, with series of small dark spots, in the

male with an oblong or oval spot on each interradial membrane, forming a series along the middle of

BIOL. CENTR.-AMER., Pisces, July 1907. P
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the fin, below wtiieli are longitudinal stripes and above which are numerous smaller spots ;
caudal with

series of small spots.

Hah. South Carolina to Tamaulipas :

Pensacola in Florida ; New Orleans ^ '^^

; Indianola ^ and Brownsville ' in Texas
;

Matamoros '^^, Palo Alto'^, La Vega ^, and Tampico -> in Tamaulipas.

Here described from several specimens, measuring up to 75 mm. in total length,

from New Orleans, Pensacola, and Tampico. Garman's plate illustrates strikingly

the diflFerences between the sexes and the changes during growth in this species,

which attains a length of 100 mm.

2. Mollienisia petenensis.

Mollienisia petenensis, Giintli. Cat. Fish. vi. p. 348 (1866) \ and Trans. Zool. Soc. vi. 1868, p. 4-85,

t. 86. figs. 1-3"; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 700 '.

Depth of bod}- 2| to 3 in the length, length of head 4. 28 to 30 scales in a longitudinal series. Dorsal 15-10.

Anal 9. Caudal rounded or subtrnncate, in the males with the lower angle pointed and slightly

produced. Males with a small dark spot on each scale of the upper and posterior piarts of the bodj' and

with the lower edge of the caudal blackish ; dorsal fin coloured as in 21. latipiana.

Hal). Guatemala, Lake Peten {Salvia) i
".

Here described from the types, six specimens, measuring up to 130 mm. in total

length. This species is very close to the preceding, but it attains a larger size and is

distinguished by the form of the caudal in the males, which suggests relationship with

Xiphajjlwrm.

15. XIPHOPIIORUS, Heck., 184S.

Xiphophorus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 701.

Scarcel)' generioall}' distinct from Pn'cuV/a and J/o?/tf>ii,s7'«. Dorsal with 11 to l.j rays, higher but not much

longer in the males than in the females. Males with the lower rays of tlie caudal fin produced to form a,

long pointed appendage.

Hah. Tamaulipas to British Honduras.

The five closely allied species of this genus agree in the following features :—Snout

as long as or a little shorter than eye, the diameter of which is 3 to 3^ in the length

of head, interorbital width If to ly. Origin of dorsal about equidistant from tip of

snout and base of caudal, well in advance of that of the anal
( $ ). Pectoral nearly as

long as the head. Caudal appendage of the males pale, with black edges.

Syno2)sis of the Species.

I. Anal with 6 to 8 rays 1. montezuuue.

II. Anal with 8 to 10 rays.

A. Depth of body 3-1 in tlic length.

1. Least depth of caudal peduncle not greater than the distance from

anterior margin of eye to free edge of opereulum 2. helleri.
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2. Least depth of caudal peduncle greater than the distance from anterior

margin of eye to free edge of operculum.

A blackish lateral stripe 3. strigalus.

No well-marked lateral stripe 4. guentheri.

B. Depth of body 2\~2l in the length 5. brevis.

1. Xiphophorus monteziimae.
Xiphophorus montezuma, Jord. & Snyder, Bull. U.S. Fish. Comm. 1900, p. 131, fig. 11 '

; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3156'; Meek, Publ. Cohimbiau Mus., Zool. v.

1904, p. 1.58, fig. 50'.

Depth of hody about 3 in the length, length of head ahout 4. 27 to 29 scales in a longitudinal series.

Dorsal 11-13. Anal G-8. Yellowish ; scales of upper part of body with dark edges ; a more or less

distinct dark stripe from eye to base of caudal

Hab. Mexico, Rio Paruico System, Rascon i ^ 3_

Here described from a number of specimens from Rascon, measuring up to 60 mm.
in total length.

2. Xiphophorus helleri.

Xiphophorus helleri. Heck. Sitzungsb. Ak. Wien, i. 1848, p. 291, t. 8 '.

Xiphophorus jalapce, Meek, Publ. Columbian Mus., Zool. iii. 1902, p. 107 ', and v. 1904, p. 136, 1. 11 \

Depth of body 3(2)to4(d')in the length, length of head about 4. 27 to 29 scales in a longitudinal

series. Dorsal 11-13. Anal 8-10. Dorsal rays, in the males, subequal from about the third to the

ninth or tenth, thence increasing in length to the last. Least depth of caudal peduncle nearly equal to

the distance from anterior margin of 03-0 to free edge of operculum. Olivaceous ; a well-defined blackish

lateral stripe from eye to base of caudal ; males with a second stripe from axil of pectoral to the lower

edge of the caudal peduncle.

Ilab. Mexico, Mountain Streams of Central Vera Cruz

:

Jalapa - ^, Orizaba 1.

Here described from several specimens from Jalapa, measuring up to 70 mm. in

total length. Heckel's figures are not good, but the lower stripe distinctive of the

males of this form is clearly shown.

3. Xiphophorus strigatus. (Tab. XIV. fig. 7.)

Xiphophorus helleri (part.), Giinth. Cat. Fish. vi. p. 3J9 (1866) ', and Trans. Zool. Soc. vi. 1868,

p. 485, t. 87. fig. 6 '; Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 68, t. 4. fig. 14, and

t. 8. fig. 4'; Jord. & Everm. B(dl. U.S. Nat. Mus. xlvii. 1896, p. 701'.

Xiphophorus helleri (non Heck.), Meek, Publ. Columbian Mus., Zool. v. 1904, p. 157 \

Xiphophorus strigatus, Regan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 65 ".

Depth of body about 3i in the length, length of head 44- to 44. 28 to 30 scales in a longitudinal series.

Dorsal 12-14. Anal 9-10. Dorsal rays, in the males, subequal from the second or third to the ninth

or tenth, thence increasing in length to the last. Least depth of caudal peduncle greater than the

distance from anterior margin of eye to free edge of operculum. Olivaceous ; a blackish lateral stripe

from eye to base of caudal ; no additional stripe in the males.

P2
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Hab. Southern Mexico, Cordova'-^" [Boucard), Otopa ^5, Motzorongo'^ Refugio^'',

El Hule •''j Obispo-'', Sanborn '\ Oaxaca [Gadow'^).

Several specimens, measuring up to 100 mm. in total length.

4. Xiphophorus guentheri.

Xiphophorus helleri (part.), Giiuth. Cat. Pish. vi. p. 349 (1866) ', and Trans. Zool. Soc. vi. 1868,

p. 485, t. 87. figs. 2-.5 "-.

Xiphophorus guentheri, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 702 \

Depth of body 3-3^ in the length, length of head 4;^. 28 or 29 scales in a longitudinal series. Dorsal 13-14.

Anal 9-10. Dorsal rays, in the males, increasing in length throughout. Least depth of caudal peduncle

nearly equal to the length of head. Olivaceous, -with brownish longitudinal stripes or series of spots

along the rows of scales.

Hah. Guatemala, Rio Chisoy ^ - {Godman and Salvin).

Here described from eight specimens, measuring up to 100 mm. in total length.

Jordan and Evermann gave a name to this form because they considered the dark

irregular blotches on some of the specimens figured by Giinther were a specific

character. This is not the case, for in this, as in many other species of the family, the

dark spotting or marbling is found only on some individuals.

5. Xiphophorus brevis. (Tab. XIV. figg. 8, 9.)

Xiphophorus brevis, Eegan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 65 '.

Depth of body ~l-~% in the length, length of head 3;:^-3|. 27 scales in a longitudinal series. Dorsal 13- 1.j.

Anal 9-10. Least depth of caudal peduncle nearly equal to the length of head, equal to the distance

from end of dorsal to base of caudal. Olivaceous ; 3 or 4 indistinct darker longitudinal stripes at the

edges of the series of scales on the sides of the body.

Ilab. Bkitish Honduras, Stanu Creek (Robertson) i.

Here described from two specimens, male and female, 70 and 75 mm. in total

length.

16. ANABLEFS, Bloch, 1795.

Anableps, Giinth. Cat. Fish. vi. p. 337 (1866).

Viviparous. Anal fin, in the male, modified into an intromittent organ, covered with scales and witli a

terminal orifice. Mouth small or moderate ; teeth pointed, in bauds. Eyes placed high, each divided

into an upper and a lower portion, the former above the level of the rest of the head. Dorsal fin short

with 8-12 rays, posterior in position ; anal with 10-12 rays, in advance of the dorsal.

This remarkable genus comprises three species, two of which arc restricted to the

rivers of tropical South America.

1. Anableps dovii.

Anableps dowei, Gill, Proc. Ac. Philad. 1864, p. 4".

Anableps dovii, Giinth. Cat. Fish. vi. p. 338 (1866j'; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 685 '; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 136 '.

Anableps dowii, Garm. Mem. Mus. Comp. Zool. xix. 1895, p. 79 '.
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Depth of body about 6 in tho length, length of head about 4. 60 to 68 scales in a longitudinal series.

Dorsal 8-10. Anal 10-11. Caudal rounded. Brownish; a j'ellow longitudinal band, bordered by a

dark brownish band above and below, from axil of pectoral to base of caudal.

Hah. Southern Mexico and Central America

:

Mexico, Tequesixtlan (Gadow) and Tehuantepec (Bicller) in Oaxaca, Chiapas ^
;

Guatemala, Chiapam ((S'ff^ym) ; Salvador.

Several specimens, up to 250 mm. in total length.

Sub-order V. APODES.

Body elongate, eel-shaped ; fins without spinous rays ; no ventral fins
;

gill-openings small, separate (except

in the marine eels of the family Synaphobranohidse).

The Apodes are chiefly marine fishes, but the members of the genus Anguilla are

fresh-water eels which go down to the sea for purposes of reproduction.

Fam. 1. ANGUILLIDiE.

1. ANGUILLA, Shaw, 1804.

AnyuUla, Gunth. Cat. Fish. viii. p. 23 (1870) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

p. 347.

Head subconical ; eye above the angle of the mouth ; teeth in bands in the jaws and on the vomer. Body

covered with oblong imbedded scales which are arranged obliquely at right angles to each other ; dorsal

and anal fins well-developed, confluent round the end of the tail
;
pectoral fins present.

The number of valid species of this widely distributed genus is probably not more

than five or six. The American form appears to be nearly identical with the

European eel, Anguilla vulgaris, but it is generally regarded as distinct by American

ichthyologists.

1. Anguilla chrysypa, Rafin., 1820.

Anguilla chrysypa, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 348 ; Meek, Publ. Columbian

Mus., Zool. V. 1904, p. 91.

Hah. Atlantic Coast Rivers, from Maine to Mexico ; West Indies.

Fam. 2. MUR^NID^.

1. PISODONTOPHIS, Kaup, 1856.

Pisoodonophis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 377.

Head subconical ; eye above the mouth ; teeth granular, in bands in the jaws and on the vomer. Body

naked ; tail projecting beyond the dorsal and anal fins
;
pectoral fin present.
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1. Pisodontopliis daspilotus, Gilb., 1898.

Pisoodonophis daspilotus, Gilb. & Starks^ ^Mera. Calif. Ac. Sci. v. 1904, p. 36.

Hah. Pa^;ajia.

This marine species is recorded by Gilbert and Starlvs from a fresh-water pond at

Miraflores, Panama.

Sub-order YI. STMBRANCIIII.

Body elongate, eel-shaped ; iius without spinous rnys ; no ventral fins
;

gill-opcning's confluent to form

ventral slit.

Fam. 1. SYMBRANCHIDiB.

1. SYMBRANCHUS, BL, 1795.

SymbrancJms, Giintli. Cat. Fish. viii. p. 15 (1870): Jord. & Everm. Bull. U.S. Nat. Mas. xlvii.

1896, p. 342.

This genus comprises four species from India, China, Australia, and Tropical America.

1. Symbranclms marmoratus, BL, 1795.

Sj/mbranchus marmoratus, Giinth. Cat. Fisli. viii. p. 15 (1870); Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 342.

Ilab. Southern Me.xico to Brazil.

Sub-order Yll. OSTARIOPHYSI.

The members of this sub-order have the anterior vertebras modified and bearing a

chain of small bones connecting the air-bladder with the auditory organ, but they differ

so greatly in outward appearance that it is nearly impossible to give a definition based

on external characters.

The principal characters of the Mexican and Central-American fishes of this sub-

order are shown in the following synopsis :—

Syno];)sis of the Mexican and Central-ylmericaii Families.

I. Ventral fins present, abdominal in position.

A. Body protected by series o£ bony plates; mouth inferior, with

expanded, sucker-like li|)s 1. Loiiicahuh.k.

B. Body naked; nioutli terminal or subterminal ; 4 to 8 barbels; an

adipose fin 2. SiLuiuDii;.
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C. Body scaly.

M outh toothless
; gill-membranes joined to the isthmus ; no adipose fia . . 3. Cyprinid^.

Jaws with teeth ; mouth bordered laterally by the maxillaries
;
gill-membranes

free from the isthmus ; 3 to 5 branchiostegals ; an adipose fin often

present ; lateral line usually present and running along the middle of the

side; pectoral fins placed low 4. Characi.vid.t;.

II. No ventral fins; no dorsal ; a long anal ; body more or less eel-shaped . 5. Gymnotid.e.

ram. 1. LORICARIID^.
The LoricariidiE are fresh-water fishes of South America, ranging from Panama to

Monte Video. There are about 200 species, of which seven are known from Panama.

These may be recognized by the series of bony plates which protect the body, the

restricted gill-openings, and the inferior mouth with expanded sucker-like lips. The

dorsal fin is anterior in position, the anal fin is short, and the uppermost and lowest

rays of the caudal and the first ray of each of the other fins are simple and often

spinous.

Synopsis of the Genera represented in Central America.

I. Caudal peduncle compressed or cylindrical.

A. Snout granular to its margin.

Operculum and interoperculum little, and not iadependently, movable ... 1. Plecostomus.

Interoperculum freely movable, spinate 2. Ancistrus.

B. Snout with a naked margin.

Snout without tentacles 3. Ch/etostomits.

Snout with tentacles 4. Xbnocara.

II. Caudal peduncle strongly depressed.

Teeth not setiform ; snout not much produced j an orbital notcli ... 5. Loricaria.

Teeth numerous, setiform ; snout produced; no orbital notch .... 6. Oxyloricaria.

1. PLECOSTOMUS, Gronow.

Plecostomus, Regan, Trans. Zool. Soc. xvii. 1904;, p. 20.2.

Body more or less elongate, protected on each side by 5 longitudinal series of bony scutes ; upper surface of snout

covered with granular plates to its margin ;
operculum and interoperculum little, and not independently,

movable. Teeth slender, bifid, in a single series. Adipose fin usually present and supported by a

movable spine.

About thirty-five species from Tropical America.

1. Plecostomus guacari, Lacep.

Loricaria plecostomus, Linn. Syst. Nat. i. p. 508 (1766).

Plecostomus guacari, Regan, Trans. Zool. Soc. xvii. 1904, p. 205.

Dorsal I 7. Anal I 4. 25 or 26 scutes in a longitudinal series, the anterior and superior scutes keeled.
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Supraoocipital with a median ridge and bordered posteriorly by a single scute. Dark spots on head,

body, and fins.

Hah. Panama to Paraguay.

This species, which attains a length of 350 mm., is known to range from Venezuela

to Paraguay. It has also been recorded by Kner and Steindachuer (Abhandl.

Bayer. Akad. x. 1865, p. CO) from Panama. The Panama specimens are said to

differ from the typical P. guacari in having more numerous teeth (40 on each side), a

lower occipital keel, &c., but the probable explanation is that Kner and Steindachuer

had examples of the true P. guacari and compared them with specimens of P. verves,

Cuv. & Val., a species which has not usually been distinguished from P. guacari, but

which differs from it in the fewer teeth, higher occipital keel, &c.

2. ANCISTRUS, Kner.

Ancistrus,G\\\, Ann. Lye. N.York, vi. 1858, p. 407; Regan, Trans. Zool. Soc. xvii. 1904, p. 221.

Similar to Plecostoimis, but operculum and interoperculum independently movable, the latter usually with a

group of spines or bristles which can be everted.

Thirty-one species from Tropical America.

1. Ancistms aspidolepis, Giinth.

Ancistrus aspidolepis, Regan, Trans. Zool. Soc. xvii. 1904, p. 230.

Dorsal I 7. Anal I 4. Scutes all strongly keeled, 25 in a longitudinal series. Interoperculum armed with

a few short spines. Small dark spots or vermiculations on head, body, and fins.

Tlalj. Panama, Veragua.

Total length 280 mm.'O'

.3. CH^TOSTOMUS, Tschudi.

Ch(ctostomus, Regan, Trans. Zool. Soc. xvii. 1904, p. 241.

Similar to Ancisfi-iis, but the snout with a naked margin.

Fifteen species, chiefly from the Andes of Peru, Ecuador, and Colombia, but extending

into Venezuela and Panama.

1. Chsetostomus fischeri, Steind.

dhcetostomus fischeri, Steind. Denkschr. Ak. Wien, xli. 1879, p. 164, t. 4. fig. 9.

Dorsal I 8. Anal I 5. 23 to 24 scutes in a longitudinal series, none of them keeled. Interoperculum armed
with 1 or 2 short spines. Head and anterior part of body with little yellowish spots ; fins spotted or

clouded with blackish.

Ilab. Panama, Eio Mamoni.

Total length 275 mm.
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4. XENOCARA, Regan.

Xenocara, Regan, Trans. Zool. Soc. xvii. 190i, p. 2")!.

Similar to Ancistrus, but tho snout with a naked margin, whieli is usually broarler in males than in females

and bears fleshy tentacle-like processes, which are more developed in the males.

Twelve species from Tropical America.

1. Xenocara cliagresi, Eigenm.

Xenocara chayresi, Regan, Trans. Zool. Soc. xvii. 190i, p. 2,56, t. 14.. fig. 7.

Dorsal I 7. Anal I 3-4. 24 scutes in a loii.nitudinal series, none of them keeled. Interopciculuin armed
with about 10 spines. Olivaceous ; a dark spot at the base of the first interradial membrane of the

dorsal.

Hab. Panama, Rio Chagres.

Total length 175 mm.

5. LORICARIA, Linn.

Lorkaria, Regan, Trans. Zool. Soc. xvii. 1904, p. 270.

Body elongate, protected by bony scutes : caudal peduncle depressed, with paired dorsal and ventral series of

scutes and posteriorly with a single lateral series of scutes on each side. Snout pointed or rounded.

Teeth bifid, in a single series, xln orbital notch. Xo adipose fin.

Forty-two species from Panama and South America.

1. Loricaria uracantha, Kner & Steind.

Loricaria uracantha, Kner & Steind. Abliandl. Bayer. Ak. \. 1805, p. 56, t. 6. fig. .3 ; Regan,

Trans. Zool. Soc. xvii. 1904, p. 278.

Loricaria lima, Kner & Steind. t. c. p. 58.

? Loricaria bransfordi. Gill, Proc. Ac. Pliilad. 1876, p. .338.

Lips papillose, with short marginal fringes. Snout pointed. Males with bristles on the sides of the head,

the occipital region and nuchal scutes, and the pectoral fins. 2S scutes in a longitudinal series. Abdomen
covered with y or 4 series of plates between the lateral series. Upper caudal ray strong, stout, spinous.

Hnh. Panama.

Total length 180 mtn.

2. Loricaria variegata, Steind.

Loricaria variegata, Steind. Denksclir. Ak. "Wien, xli. 1879, p. 165, t. 3 ; Regan, Trans. Zool. Soc.

xvii. 1904, p. 293.

Lips with filiform papilla) and long marginal fringes. Snout obtuse. 30 to 32 scutes in a longitudinal series.

Abdomen naked except for the lateral series of plates and a median strip of smaller plates. Uppermost

caudal ray elongate. Head, body, and dorsal, caudal, and pectoral fins with numerous dark oblong spots.

Ilah. Panama, Rio Mamoni.

BIOL. CENTE.-AMER., Pisces, July 1907. Q
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6. OXYLORICARIA, Bleek.

O.vyloncari<i, Regan, Trans. Zool. Soc. xvii. 190i, p. 297.

Diflers from Lor'uai-la in the uiimorous, setiform teeth and the absence of an orbital notch.

Seven species from Panama and South America.

1. Oxyloricaria panamensis, Eigenm.

Loricaria aurea, Steind. Deukschr. Ak. Wien, Ixxii. 1902, p. 138, t. 5. fig. 1.

Oxi/Ioricaria panmnensis , Regan, Trans. Zool. Soc. xvii. 1901, p. 301.

Hodj- slender, elongate ; snout produced as a rostrum.

Ilah. Panama.—Colombia, Rio Magdalena.

Fam. 2. SILUEID^.

This is one of the largest families of fishes, comprising over 1000 species,

and is nearly cosmopolitan. The Mexican and Central-American Siluiidoe may be

recognized by the naked body, the presence of two to four pairs of barbels, the short

anteriorly phaced dorsal fin, the tirst ray of which is a more or less strong spine, the

presence of an adipose fin, and the spiny outer ray of the pectoral fins.

In Mexico and Central America there are about sixty species, comprising (1) marine

Cat-fishes of the genera Arius, Oaleiclitliys, and JElimchthys, most of the species of

which seem to enter fresh-waters
; (2) fishes of the South-American fresh-water genera

Rhamdia, Fimelodns, and Conorhynchus ; and (3) the North-American fresh-water

types, Amiurus and Lejyfoj^s.

Syno])sis of the Mexican and Central-American Genera.

I. Nostrils close together ; teeth on the palate ; no nasal barbels ; ventral fins with G rays.

A. Teeth on tlie palate villiform.

Four barbels 1. ^EnJiiicHTiiys.

Six barbels 2. Galisichthys.

B. Teeth on the palate granular or obtusely conical ; six barbels ... 3. Amus.

II. Nostrils well separated; palate toothless.

A. No nasal barbels ; barbels 6 ; ventral fins with 6 rays.

1. Adipose fin long; jaws with well-developed teeth.

Dorsal fin-spine slender, flexible; occipital process not nearly reaching the

dorsal fin . 4. RiiAiiniA.

Dorsal fin-spine pungent ; occipital process extending to shield at base of

spineof dorsal fin .5. Pimelouus.

2. Adipose fin rather short, shorter than the anal ; teeth in the jaws

feeble or absent .0. Co.noiuiynchus.



^LUBICHTHYS. 115

B. Posterior nostril with a barbel; barbels 8; ventral fins witb 8 or 9 rays.

Preemaxillary band of teeth of equal breadth throughout, or sometimes very

slightly produced backwards at the sides ; lower jaw not projecting . . 7. Amiukus.

Prsemaxillary band of teeth with a well-developed posterior extension on each

side
J
lower jaw somewhat projecting 8. Leptops.

1. ^LUPJCHTPIYS, Baird & Girard, 1854.

JElurichthys, Giinth. Cat. Fish. v. p. 177 (1861)-

Felichthys (Swainson), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 116.

Body elongate. Mouth terminal or subterminal; jaws with villiform teeth in bands ; vomerine and palatine

teeth ; nostrils close together, the posterior with a flap ; a pair of maxillary and a pair of mental barbels.

Parieto-oocipital with a process which extends posteriorly to the small basal shield of the dorsal spine.

Dorsal fin with a strong spine and 7 branched rays ; adipose fin short ; anal moderate or rather long ;

Ventral fins 6-rayed ; caudal deeply forked.

Eight species from the Coasts and Rivers of America.

It seems most useful to deal here with the whole genus and not to omit the two

species {A. hahiensis and A. hagre) which are not known to range so far north as

Central America, but which may do so.

Syno])sis of the Species.

I. Occipital process of nearly equal breadth throughout, with convex lateral edges * ; spine of

dorsal fin not bearing a filament ; about 14 gill-rakers on the lower part of the anterior

arch.

A. Vomerine patches of teeth separate, nearly equal in length and breadth

to the palatine patches; occipital process not broader than long;

anal of 26 or 27 rays . 1. panamensis.

B. Vomerine patches of teeth united, considerably broader than the palatine patches ; occipital

process broader than long.

Breadth of occipital process | or nearly | the length of head ; anal of 28 rays,

produced anteriorly, the longest ray, when laid back, reaching beyond

the end of the base of the fin 2. scutatus.

Breadth of occipital process
-J-
the length of head; anal of 29 or 30 rays, the

longest, when laid hack, not reaching the end of the base of the fin . . 3. isthmensis.

II. Occipital process narrowed posteriorly, with concave or straight lateral edges ; spine of dorsal

fin bearing a long filamentous ray ; not more than 10 gill-rakers on the lower part of the

anterior arch.

A. Distance from tip of snout to origin of dorsal nearly
-J-

the length of the fish (to l)asc

of caudal).

1. Pectoral spine 4 to | as long as the head.

Anal of 22 to 24 rays, the longest nearly as long as or shorter than the base

of the fin ; dorsal filament not reaching the adipose fin 4. marinus.

* la the species of this section the occipital process has the appearance of a separate nuchal shield.

Q2
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2. Pcctofal spine nearly as long as the head.

Anal of 11) to 21 rays, the longest as long as or a little longer than the hase

of tlic fill ; dorsal tilament extending to the adipose fin 5. bahiensis.

Anal of 2-1- to 20 rays, the longest a little shorter than the base of the fin
;

dorsal filament extending to the candal 6. filameniosus.

B. Distanee from tip of snout to origin of dorsal :^ to y^ the length of the fish ; longest anal

lay much shorter than tlie base of the fin.

X\\o\ of 27 to .31 rays; vomerine patches of teeth united, about as large as

the palatine patches, with which they are continuous 7. pinnimaculutus.

Anal of 31 to 35 rays ; vomerine patches of teeth separated, nincli shorter than

than the palatine patches, with which they are subcontinuous .... 8. bagre.

1. .ffiluriclitliys panamensis.

Ailiirichtlnjs paiutmensls. Gill, Proc. Ac. Philad. 1803, p. 172.

.Eliirichtliijs imclialis, Giinth. Cat. Fish. v. p. 179 (186i), and Trans. Zool. Soc. vi. 18G8, p. 476,

t. 81. fig. 2.

^E/aric/itbj/s panamensis (ivdrt.), Steind. Sitzniigsb. Ak.AVien, Ixxii. 1876, p. 561-, t. 2. figs. 3 & 4.

Frl'ichthys paiiamaiisis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 117.

Fclkhthijs panamensis (part.), Crilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 20.

]Je[)tli of body a little less than the length of head, which is 4 in the length of the fish. Hreadlh of head li

in its length ; snout a little longer than eye, the diameter of which is 4 in the length of head. Lower

jaw a little shorter than the upper ; vomerine patches of teeth separate, equal in length and breadth to

the palatine patches ; maxillary barbel extending to the ventral tin. 14 gill-rakers on the lower part

of the anterior arch. Head covere 1 with skin ; profile nearly straight from snout to dorsal (in ; occipital

process uncovered by skin, pitted, of nearly eijual breadth throughout, the lateral edges somewhat convex,

the posterior edge a little cnuirginate ; two halves of the process meeting in the middle liue at an angle

which is rather more than a right angle; lu'cadth of process equal to (or a little less than) its length and

.V the length of head. Dorsal I 7, the spine not bearing a long filament. Anal 20 (27), somewhat

produced anteriorly, the longest rays, when laid back, just reachiiig the end of the base of the flu.

Pectoral spine bearing a long filament ; veiitrals not reaching the anal. Caudal deeply forked. Caudal

peduncle twice as long as deep. Silvery, back bluish.

II<(h. Pacific Coast of Panama (JJoiv).

One specimen, type of yi. imclialis, 220 mm in lenj^th.

2. ^lurichthys SCUtatUS, sp. n. (Tab. XV. fi-j^. 2 and Tab. XIX. tig 2.)

^Elnrichlhiis panamensis (part.), Steind. Sitzinigsb. i\\\. AVieii, Ixxii. 1870, p. 5(;4, t. 2. figs. 3 & 4.

Felic/il/iijs pfnia/iiensis (ptirt.), (lilb. & Starks, I\iem. Calif. Ac. Sci. iv. 1904, p. 20.

tJcpth of body a little less than th(> lenglli of head, which is 4 to 4] in the length of the fish. Breadth of

head 1| in its length ; snout huigcr than eye, the diameter of which is 4i to .1 in the length of the

liciid. ijower jaw a little shorter than the up|ier ; voiuerine patches of teeth united, considerably broader

tliiiM the palatine jiatchea ; maxillary liarliel extending nearly to the ventral fin or a little beyond.

J4 gill-rakers on the lower part of the anteridr arch. Head and occipital jirocess covered with smootli

skin (111 laruc specimens occipital region and ]irocess naked, rugose); iirnlile from end of fontanel to

oi'iLjin of dorsal convex ; occipital process shajied )iearly as in the preceding species, but considerably

broader than long (the breadth -_ or nearly -" the length of head) and with the two halves forming a more
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acute angle. Dorsal I 7, the siiine not bearing a long filament. Anal 28, considerably produced

anteriorly, the longest rays, when laid back, extending beyond the end of the base of the tin. Pectoral

spine bearing a long filament ; ventrals reaching the anal. Caudal deeply Ibrked. Caudal peduncle 1|

as long as deep. Silvery, back bluish ; vertical fins more or h-ss dusky.

Ilah. Pacific Coast of Tanama {Jordan).—N.W. Ecuador {liosenhery).

Two specimens, 220 and 280 mm. in length.

Probably both this and the preceding species extend northwards to Lower California,

but it is imposbible to say to which the northern records should apply.

3. ^lurichthys isthmensis, sp. n, (Tab. XV. fig. 1 and Tab. XIX. fig. 1.)

Depth of body nearly ccjual to tbc length of head, wliich is 4 to 4| in the length of the fish. Breadth of head

li^ in its length ; snout longer than eve, the diameter of whicli is 44 to 4| in the length of head.

Lower jaw scarcely shorter than the upper ; vomerine patches of teeth united, considerably broader than

the palatine patches ; maxillary barbel extending nearly to the ventral fin. 14 gill-rakers ou the lower

part of the anterior arch. Head covered with skin ; upper profile of head straight or slightly convex
;

occipital process shaped nearly as in the preceding species, uncovered by skin, pitted, broader than long,

its breadth ^ the length of head. Dorsal I 7, the spine not bearing a long filament. Anal 29-3(1.

slightly produced anteriorly, the longest rays, when laid back, not nearly reaching the end of the base of

the fin. Pectoral spine bearing a long filament ; ventrals not reaching the anal. Caudal deeply forked.

Caudal peduncle 14 as long as deep. Silvery, back bluish,

Hal). Atlantic Coast of Panama, Colon [Boucard).

Two specimens, 100 and 210 mm. in total length.

4. ^lurichthys marinus.

^lurichthi/a marinus (Mitchill, 181.5), Giravd, Rep. U.S. Mex. Ijouud,, Fishes^ p. .31, t. 14

(1859) ; (iiiuth. Cat. Fish. v. p. 178 (1864).

Felichthys marinus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 118.

Distance from tip of snout to origin of dorsal about }^ the length of the fish. Occipital process narroA\ ed

posteriorlv, with straight or concave lateral edges. Maxillary barbel extending to pectoral (adult) or

ventral (young) ; vomerine and palatine teeth forming a continuous or subcontiuuous band ; about

8 gill-rakers on the lower part of the anterior arch. Dorsal I 7 ; filamentous ray usually not reaching

the adipose fin. Anal 22-24 ; longest ray nearly as long as or shorter than the base of tiie fin.

Pectoral spine f to | the length of head. Silvery, back bluish.

Hah. North America, Atlantic Coasts and Rivers from Cape Cod to Texas ; probably

occtrrring in Northern Mexico.

Here described from three specimens, 180 to 400 mm. in total length.

5. .Sllurichthys bahiensis.

Gak'ichthijs hahiensis, Casteln. Auim. Amer. Sud, Poiss. p. 37, t. 18. fig. 1 (18.J3).

yElurichthijs lougispinis (part.), Giiiith. Cat. Fish. v. p. 178 (18G4).

Felichthys hahiensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 118.

Distance from tip of snout to origin of dorsal about i the length of the fish. Occipital process narrowed

posteriorly, with straight or concave lateral edges. Maxillary barbel nearly reaching ventral tin ;

vomerine and palatine teeth forming a continuous or subcoutiuuous band
; 6 gill-rakers ou the lower



lis OSTAEIOPllTSI.

part of the anterior arch. Dorsal I 7 ; filamentous ray extending to the adipose fin. Anal 10-21 ;

longest ray as long as or a little longer than the base of the lin. Pectoral spine nearly as long as the

head. Silvery, back bluish.

Hah. South AjiI'Irica, Brazil.

Here described from two specimens, 300 and 400 mm. in total length.

6. .ffilurichthys filamentosus.

S/liirvs hagre (non Liini.), BlocLj Ausl. Fische, t. 365 (1793) '.

FeUditJnjs flmventosus, Swainson, Nat. Hist. Fish. ii. p. 305 (1839)' ; Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1896, p. 118\

yElurkhthys longispinis (part.)^ Giiuth. Cat. Fisli. v. p. 178 (186i)''.

Distance from tip of snout to origin of dorsal j the length of the fish. Occipital process narrowed posteriorly,

with slightly concave lateral edges. Maxillary barbel extending to ventral fin ; vomerine and palatine

teeth forming a narrow band which is interrupted in the middle ; 7 gill-rakers on the lower part of the

anterior arch. Dorsal 17; filamentous ray extending to the caudal fin. Anal24-2G; longest ray a

little shorter tlian the base of the fin. Pectoral spine nearly as long as the head. Silvery, back

bluish.

Iluh. Atlantic Coasts and Ilivers of Central America :

Gulf of Mexico ^
; Lake Nicaragua '^.

Here described from a specimen 2'20 mm. in total length.

7. .ffiluriclithys pmnimaculatus.
? GuJeichthys eyduuxii, Cuv. & Val. Hist. Nat. Poiss. xv. p. 43 (1810) \

jrElurichthys jnmihnnculatus, Steind. Sitzungsh. Ak. Wien, Ixxii. 1876, p. 565, t. 8".

Felickthys pinnimaculatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 117'.

Distance from tip of snout to origin of dorsal fin 4 to |- the length of the fish. Occipital process narrowed

posteriorly, with straight or concave lateral edges. Maxillary barbel extending to, or nearly to, the

anal fin ; teeth on the palate forming a continuous or suboontinuous band, the vomerine and palatine

patches subcqual ; 2 gill-rakers and a fevf rudiments on the lower part of the anterior arch. Dorsal I 7 :

filamentous ray extending to adipose fin or even to the caudal. Anal 27-31 ; longest ray about - the

length of base of the fin (more in the adult, less in the young). Pectoral spine f to | the length of head.

Silvery, back bluish ; a blackish spot on the anterior part of the anal and sometimes one on the caudal

and on each of tbe paired fins.

llah. Pacific Coast from Mexico to Ecuador

:

Altata " and Mazatlan in Sinaloa [Jordan ^) ; Costa Rica -
; Panama

[Jordan "
") ; Guayaquil 1.

Here described from three specimens, 250 to 500 mm. in total length.

8. .Slluriclithys bagre.

Sllurus bayre, Linn. Syst. Nat. p. 505 (1766).

/Elurichthys (/ronovii (Cuv. & Val.), Giiuth. Cat. Fish. v. p. 178 (186-1).

Fdkhthys bagre, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 117.
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Di.stance from tip of snout to origin of dorsal fin 3^ to 4 in the length of the fish. Occipital process narrowed

posteriorly, with straight or concave lateral edges. Maxillary barbel extending beyond the origin of

anal fin ; vomerine patches of teeth separate, much smaller than the palatine patches, with which they

are subcontinuous ; 4 gill-rakers and a few rudiments on the lower part of the anterior arch. Dorsal I 7

;

filamentous ray extending to the adipose fin. Anal 30-35; longest ray less than i the length of base

of the fin. Pectoral spine | the length of head. Silvery, back bluish.

Hub. Atlantic Coast of South America ; West Indies.

Here described from three specimens, the largest 350 mm. in total length.

2. GALEICHTHYS, Cuv. & Val., 1840.

Gakichthys and Arius (part.)^ Cuv. & Val. Hist. Nat. Poiss. xv. pp. 28 & 52 (1840) ; Giinth. Cat.

Fish. V. pp. 138 & 174 (1864).

Sciadichthys (Bleek.), SeJenaspis (Bleek.), Netuma (Bleek.), and Galeickt /u/s, Joii. k. Everm. Bull.

U.S. Nat. Mus. xlvii. 1900, pp. 2757, 2760, 2764, & 2770.

Body elongate. Mouth terminal or subterminal
;
jaws with villiform teeth in bands ; villiform teeth on the

palate ; nostrils close together, the posterior with a flap ; a pair of maxillary and two pairs of mental

barbels. Parieto-occipital produced into a process which extends to the basal shield of the dorsal spine.

Dorsal fin with a strong spine and 7 branched rays ; adipose fin short or of moderate length ; anal of

moderate length ; ventral fins 6-rayed ; caudal deeply forked.

A large number of species from the coasts of tropical and sub-tropical countries,

most of them entering rivers freely.

Synopsis of the Mexican and Central-American Species.

I. Teeth present on vomer, palatines, and pterygoids, sometimes in separate patches, but in the

adult usually forming a continuous band, the large subtriangular palato-pterygoid patclies

connected anteriorly by a transverse vomerine strip.

A. A transverse membranous fold on the snout, couuecting the posterior

nostrils ; dorsal shield large, saddle-shaped 1. dovii.

B. No membranous fold connecting the posterior nostrils.

1. Dorsal shield subpentagoual, large, its length in the middle line

\ or J- of the distance from snout to origin of dorsal fin .... 2, troscheli.

2. Dorsal shield subcrescentic, considerably smaller than in G. troscheli.

a. Fontanel produced posteriorly into a feeble groove which does not extend to the

parieto-occipital ; adipose fin a little longer than the dorsal fin.

Width of mouth ^ the width of head 3. planiceps.

"Width of mouth -| the width of head 4. kessleri.

b. Fontanel produced posteriorly into a well-developed groove which

extends to the parieto-occipital ; adipose fin shorter than the

dorsal fin 5. platijpuijoa.

II. Teeth present on palatines and usually on the vomer, but not on the pterygoids, the

vomerine patches separate or subcontinuous, and continuous or subcontinuous w'lth or

separate from the palatine patches, which may be rounded, oval, club-shaped, or oblong.

A. Fontanel not produced backwards into a groove ; occipital process not longer than broad
;

inner edge of pectoral spine moderately or strongly serrated ; anal of 16 to 20 rays.
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J . Vomerine patclies of teeth contiiuious with the larger elul)-sliaped palatine patches

;

maxillary harbel extending to operculum or nearly to base of pectoral.

Width of mouth slightly more than ^ the width of liead 6. asaimi/is.

Width of mouth nearly j? the width of head 7. (juuteiualensis.

2. Vomerine patches of teeth oblong or oval, continuous or subcon-

tinuous with the palatine jiatches, which are only a little larger

than the vomerine ones and of similar form ; maxillary barbel

extending beyond the base of pectoral 8. caric/esceits.

B. Fontanel produced backwards into a feeble groove which does not

reach the parieto-occipital ; occipital process twice as long as broad
;

inner edge of pectoral spine weakly serrated ; anal of 21 or 22 rays . 9. lentiyinosus.

C. Fontanel produced backwards into a groove which nearly or quite reaches the parieto-

occipital ; inner edge of pectoral spine weakly or moderatelj^ serrated; anal fin of 14

to 20 rays.

1. Occipital process subtriangular, much broader tlian long ; 9 to 12 gill-rakers on the

lower part oE the anterior arch; adipose fin sliortcr than the dorsal.

Occipital process rounded posteriorly
;
pritmaxillary baiul of teeth 44 times

as long as broad 10. (juentheri.

Occipital process with straight sides and truncate apex ; pnemaxillary hand oi'

teeth 5 to 6 times as long as broad 11. seemani.

2. Occipital process as long as broad ; 6 gill-rakers on the lower part of

the anterior arch ; adipose tin a little longer than the dorsal . . 12. loiii/icephaJns.

3. Occipital process 3 times as long as broad; 10 giU-rakers on the

lower part of the anterior arch ; adipose fin as long as the dorsal . 13. jieniviaiius.

1. Galeichthys dovii.

Lcjitarws dowi, Gill, Proc. Ac. Pliilad. 1863, p. 170'.

Arius alatus, Stcind. Sitzuugsb. Ak. Wien, Ixxii. 1876, p. 569, t. 6".

Si'/ena.yns dowi, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2761 '.

Hah. Pacific Coast fmm Panama to Ecuador ;

Panama 123. Ecuador '''.

Tills is the Pacific representative of G. hcrzhcnjii, BL, from Guiana and Brazil.

2. Galeichthys troscheli.

Sriades troscheli, Gill, Proc. Ac. Pliilad. 1863, p. 171 \

Arius troscheli, Giiiith. Cat. Fish. v. p. l.iO (1864) '.

Arius braiidtii, Stcind. Sitzungsb. Ak. Wien, Ixxii. 1876, p. 571, t. 3'.

Sri(cdichth.,/s troscheli, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2757 '.

Deiitli of "body 5 in tlie leiio;tli, lenpith of liead 3|. Breadth of head ] t to li in its longtli, diameter of cvo

7 to 8|. Fontanel not produced backwards iuto a distinct groove ; occipital process with a weak keel,

broader thaa long, (he sides straight, the posterior edge emarginate
; dorsal shield sub-pentagonal,

emarginate posterioily, about as broad as long, its length in the median line i to 1 of the distance from

tip of snout to origin of dorsal fin. Width of mouth ij to if the wiilth of head
;
pra-'maxillary hand of
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teeth, about 6 times as long as broad
; teeth on the palate villiform, in the adult forming a continuous

band, the rather narrow vomerine strip connecting the large subtriangular palato-pterygoid patches.

Maxillary barbel about reaching the base of pectoral. 10 gill-rakers on the lower part of the anterior

arch. Dorsal I 7 ;
spine about | the length of head ; adipose fin about as long as the dorsal. Anal

17-18. Pectoral spine about | the length of head, with tuberculated or weakly serrated edges.

Hah. Pacific Coast of Mexico and Central America, from Mazatlan to Panama

:

Mazatlan * and Altata ^ in Sinaloa ; Panama ^ ^ *.

Here described from two specimens from Mazatlan and Panama {Jordan), 260 and

420 mm. in total length.

3. Galeichthys planiceps.

Arius planiceps, Steind. Sitzungsb. Ak. Wien, Ixxii. 1876, p. 576, t. 4\
Netuma planiceps, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2766

"

; Gilb. & Starks, Mem.
Calif. Ac. Sci. iv. 1901., p. 27 \

Netuma oscula (Jord. & Gilb.), Jord. & Everm. t. c. p. 2768 '
; Gilb. & Starks, t. c. p. 28'.

Depth of body about 5 in the length, length of head 3| to 4i. Breadth of head li to 1| in the length,

diameter of eye 6j to 8. Fontanel produced backwards into a feeble groove, which does not extend to

the parieto-occipital ; occipital process with a keel, longer than broad, truncated posteriorly, and with

the sides straight ; dorsal shield small, subcrescentic. Width of mouth ^ the width of head
;

praj-

maxillary band of teeth .3| to 4| times as long as broad ; teeth on the palate villiform, the vomerine

patches continuous or subcontinuous with each other and with the large subtriangular palato-pterygoid

patches. Maxillary barbel nearly reaching the base of jiectoral. 9 or 10 gill-rakers on the lower part

of the anterior arch. Dorsal 1 7 ; spine f to 4 the length of head ; adipose fin a little longer than the

dorsal. Anal 18-19. Pectoral spine f to A the length of head, with tuberculated or weakly serrated

edges.

Hah. Pacific Coast of Mexico and Central America :

Altata in Sinaloa ^ ; Panama i ^ 3 4 5_

Here described from four specimens from Panama {Jordan), 220 to 280 mm. in total

length.

4, Galeichthys kessleri.

Arius kessleri, Steind. Sitzungsb. Ak. M^ien, Ixxii. 1876, p. 574, t. 5 \

Netuma kessleri, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2765- ; Gilb. & Starks, Mem,
Calif. Ac. Sci. iv. 1904, p. 26 \

Netuma elattura (Jord. & Gilb.), Jord. & Everm. t. c. p. 2769*.

Depth of body 5Jr in the length, length of head 3|. Breadth of head 1^ in its length, diameter of eye 7,.

Fontanel produced backwards into a feeble groove, which does not reach the parieto-occipital ; occipital

process with a keel, rather broader than long, subtriangular, posteriorly rounded, and with the sides

slightly concave ; dorsal shield small, subcrescentic. Width of mouth nearly j the width of head ;

prremasillary band of teeth G times as long as broad ; vomerine, palatine, and pterygoid patches of teeth

present, separate or subcontinuous. Maxillary barbel reaching basal part of pectoral. 8 gill-rakers on

the lower part of the anterior arch. Dorsal I 7 ; spine J the length of head ; adipose fin a little longer

than the dorsal. Anal 19. Pectoral spino | the length of head, weakly serrated.

BIOL. CENTR.-AMEK., Pisces, July 1907. E
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Hah. Pacific Coast of Mexico and Central America :

Altata in Sinaloa ^
; Panama i - 3 4_

Here described from a single specimen from Panama (I)oiv), 280 mm. in total

length.

Ketuma insculpta, Jord. & Gilb. (.lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900,

p. 2765), from Panama, is evidently very closely allied to G. kessleri and may be

identical with it.

5. Galeichtliys platypogon. (Tab. XVII. fig. 1 and Tab. XIX. fig. 5.)

Alius platijpoyoii, Giintli. Cat. Fish. v. p. 147 (18G-t) '; Steiud. Sitzuiigsb. Ak. Wien, Ixxii. 18~G,

p. 5G~ '.

Nttuma platypogon, Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 1900, p. 27G7'; Gilb. & Starks,

Mem. Calif. Ac. Sci. iv. 1904, p. 28''.

Depth of body 5 to 6 in the length, length of head .3| to 4^. Breadth of head about l^^ in its lengtli,

diameter of eye 5 to 6. Fontanel produced backwards into a groove which reaches the parieto-ocoipital

;

occipital process with a keel, usually longer than broad, subtriaagular, with straight sides and truncated

apex ; dorsal shield small, subcrescentic. Width of mouth i the width of head
;
prasmaxillary band of

teeth 4 to 5 times as long as broad ; vomerine, palatine, and pterygoid patches of teeth sometimes separate,

sometimes forming a continuous band, the rather narrow vomerine strip connecting the large subtriangular

palato-pterygoid patches. Maxillary barbel extending to base or middle of pectoral. About 10 gill-

rakers on the lower part of the anterior arch. Dorsal I 7 ; spine about | the length of head ; adipose

tin shorter than the dorsal. Anal IS. Pectoral spine | to |^ the length of head, woakly serrated.

Hab. Pacific Coast from Lower California to Peru :

Lower California ^
; Mazatlan in Mexico ^ ; San Jose in Guatemala ^ ; Panama '*

;

Peru -.

Here described from the types of the species from San Jose (Godman £ Salvin), and

a specimen frum Mazatlan (Jordan), five e.xamples measuring from 150 to 240 miu. in

total length.
'Cj-

6. Galeichtliys assimilis. (Tab. XVI. fig. 2 and Tab. XIX. fig. 4.)

Arius assunlUs, Giititli. Cat. Fish. v. p. 14G (1864) '.

Depth of body 5 in the length, length of head 3|. Breadth of head ] j in its length, diameter of eye 7.

Fontanel not produced backwards into a groove ; occipital process with a feeble keel, broader than long,

subtriangular, with truncated apex [ind straight sides ; dorsal shield subcrescentic, larger than in related

species, its length in the middle line eijual to the breadth of the posterior extremity of the occipital

process. Vi'idtli of mouth slightly more than i the width of head; pra;maxillary band of teeth 5 times

as long as broad
;
vomerine patches of teeth separate, continuous with the larger club-shaped palatine

patches. Maxillary barbel nearly reacbirjg the base of pectoral. 11 gill-rakers on the lower part of the

anterior arch. Dorsal I 7 ; spine i the length of head ; adipose tin nearly as long as the dorsal.

Anal 19. I'ectoral spine ^'^ the length of head, with the inner edge rather strongly serrated.

Ilah. Guatemala, Lake Yzabal ^ {Godman & Salvin).

Here desciibed frcnn the type, a specimen measuring .500 mm. in total length.



GALEICHTHTS. 123

7. Graleichthys guatemalensis.

Arius guatemalensis, Gi'iuth. Cat. Fish. v. p. 14") (1864) \

Galeichthys guatemalensis, Jord. & Everin. Bull. U.S. Nat. Mus. xlvii. 1900, jd. 2779 '.

Galeichthys azureus (Jord. & Williams), Jord. & Everm. t. c. p. 2775, fig. 55 ^

Depth, of body 6 in the length, length of head 3i. Breadth of head 1\ in its length, diameter of eye 61.

Fontanel not produced backward into a groove ; occipital process weakly keeled, considerably broader

than long, with apex truncated and sides somewhat concave. Width of mouth nearly ij the width of

head
;

proemaxillary band of teeth 5i times as long as broad ; vomerine patches of teeth separate,

continuous with the larger club-shaped palatine patches. Maxillary barbel extending to operculum.

11 gill-rakers on the lower part of the anterior arch. Dorsal I 7 ; spino | the length of head ; adipose

fin shorter than the dorsal. Anal 19. Pectoral spine nearly | the length of head, with strongly serrated

inner edge.

Hah. Pacific coast of Mexico and Central America :

Mazatlan ^
; Guatemala i.

Here described from tlie type, a specimen measuring 260 mm. in total length.

Gimtiier s specimen (h), from Cliiapara, belongs to G. ccerulescens.

S. Galeichthys cserulescens. (Tab. XVII. fig. 2 and Tab. XIX. fig. 6.)

Arius C(Erulescens, Giiuth. Cat. Fish. v. p. 149 (1864) \

Galeichthys carulescens, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2776 '.

Depth of body 5 to 6 in the length, length of head 3;j to 4. Breadth of head 1 j to Ij in its length, diameter

of eye 6 to 8. Fontanel not produced backwards into a groove ; occipital process not or but feebly

keeled, subtriangular, as broad as or a little broader than long, with apex truncated or suhtruncated and

sides nearly straight; dorsal shield small, subcrcscentic. Width of mouth i to i| the width of head;

prajmaxillary band of teeth 6 times as long as broad ; vomerine patches of teeth oblong or oval, separate,

continuous or suboontinuous with the palatine patches, which are only a little larger than the vomerine

ones and of similar form. Maxillary barbel extending to basal part or middle of pectoral. 12 or 13

gill-rakers on the lower part of the anterior arch. Dorsal I 7 ; spine ^ (adult) or | (young) the length

of head ; adipose fin as long as or a little shorter than the dorsal. Anal 16-18. Pectoral spine | to |
the length of head, with the inner edge moderately or rather strongly serrated.

Hah. Pacific Coast of Mexico and Guatemala :

Kio Presidio in Mexico [Forrer); HuamachaP and Chiapam in Guatemala

[Salvin).

Here described from six specimens, including the type of the species, measuring

from 160 to 280 mm. in total length.

9. Galeichthys lentiginosus.

Galeichthys lentiginosus (Eigenm. & Eigenm.), Jord. &. Everm. Bull. U.S. Nat. Mus. xlvii. 1900,

p. 2771
'

; Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 20=.

Galeichthys xenauchen (Gilb.), Jord. & Everm. t. c. p. 2777
' ; Gilb. & Starks, t. c. p. 24, t. 4.

fig- 7 '.

Depth of body 5 to 6 in the length, length of head 4. Breadth of head \\ in the length, diameter of eye S

to 9. Fontanel produced backwards into a feeble groove which does not reach the parieto-occipital

;

occipital process with a feeble keel, twice as long as broad, scarcely narrowed posteriorly, with straight

R2
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sides; dorsal shield small, suboresccutio. "Width of mouth | the width of head
;
prfcmaxillary band of

teeth 5 times as long as broad ; vomerine patches of teeth rounded or quadrangular, separate or

subcontinuous, contiguous with the larger rounded or elliptical palatine patches. Masillar}' barbel

extending to basal part of pectoral. 4 gill-rakers on the lower part of the anterior arch. Dorsal I 7 :

spine nearl}- | the length of head, adipose fin longer than the dorsal. Anal 21-22. Pectoral spine f
to I the length of head, weakly serrated.

Hah. Panama i-s* [Jordan).

Here described from two specimens, 270 and 280 mm. in total length.

10. Galeichtliys guentheri, sp. n. (Tab. XVI. fig. 1 and Tab. XIX. fig. 3.)

Arius milberti (non Cuv. & Yal.), Giintli. Cat. Fish. v. p. 155 (1864) \

Depth of body 5^ in the length, length of head 3| to 3|. Breadth of head Ig in its length, diameter of eye

G to (jj. Fontanel produced into a groove which nearly or quite reaches the parieto-oooipital ; occipital

process keeled, much broader than long, subtriangular, with rounded apex ; dorsal shield small,

subcrescentic. Width of mouth i to 4 the width of head
;
prcemaxillary band of teeth 4,j times as long

as broad ; vomerine patches of teeth verj- small, well separated, separate from or continuous with the

oval palatine patches. Maxillary barbel extending to operculum. 9 or 10 gill-rakers on the lower part

of the anterior arch. Dorsal I 7 ; spine i the length of head ; adipose fin shorter than the dorsal.

Anal 17-lS. Pectoral spine l to g the length of head, weakly serrated.

Hal. GrLF of Mexico [Haslar Coll.) i.

Two specimens, 240 and 260 mm. in total length.

Galeichthys felis, Linn. [Arias milberti, Cnv. & Val., Arius equesfris, Girard), which

is known to range from Cape Cod to Texas, is closely allied to G. guentheri, but differs

in several respects, notably in having the occipital process as long as broad and in the

longer barbels. I have examined a specimen from Xew Orleans.

11. Galeichthys seemani.

Arius seemani, Giiiith. Cat. Fi.sh. v. p. 147 (1864) \

Galeic/dltys seevianni, Jord. & Everm. Jjull. U.S. Nat. Mus. xlvii. 1900^ p. 2772-.

Galeichthys jordani (Eigeum. & Eigciim.), Jord. & Evenu. t. c. p. 2774^; Gilb. & Starks, .Mcni.

Calif. Ac. Sci. iv. 1904, p. 22*.

Galeiddhys (jilherti (Jord. & Williams), Jord. & Everm. t. c. p. 2773, fig. 54'.

Galeiciithys eiijenmanni, Gilb. & Starks, t. c. p. 21, t. 4. fig. 8".

Depth of body b-bh in the length, length of head 3i to 4. Breadth of head 1] to IJ in its length, diameter
of eye 5i to 7^. Fontaucl produced into a groove which nearly or (juite reaches the parieto-occipital

;

occipital process keeled, much broader than long, subtriangular, the apex truncated, the sides straio-ht

dorsal shield small, subcrescentic. Width of mouth ^ to 4 the width of head; projmaxillary baud of
teeth 5 to 6 times as long as broad

;
vomerine patches of teeth quadrangular, rounded or ovate, separate

or subcontinuous, subcontinuous or continuous with the larger oval or club-shaped palatine patches
ilaxillary barbel extcndiug to opercle or base of pectoral. 10 to 12 gill-rakers on the lower part of the
anterior arch. Dorsal 1 7 ; spine f to if the length of head ; adipose fin shorter tlian the dorsal.
Anal 16-20. Pectoral spine weakly or moderately serrated, * to | the length of head.

Hah. Pacific Coast from Mexico to Ecuador :

jNIazutlan [.Jordan) '
; Panama [.Jordan)"

'^-^^
; Ecuador [Festa).
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Here described from eight specimens, 220 to 330 mm. in total length, including

the type of the species and co-types of G. gilherti and G. eigenmanni.

12. G-aleichthys longicephalus.

GaJeichthys dasycephalus (non Giinth.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2780';

Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 25 \

GakicMhys longicephalus (Eigenm. & Eigenm.), Jord. & Everm. t. c. p. 2781
'

; Gilb. & Starks,

\.c.\

Depth of body 5| in the length, length of head 4. Breadth of head 1| in its length, diameter of eye 6i.

Fontanel produced into a groove which reaches the parieto-oocipital ; occipital process strongly keeled,

as long as broad, with truncated apex and slightly concave sides. Width of mouth ^ the width of head

;

prsemaxillary band of teeth 4 times as long as broad ; vomerine patches of teeth small, well separated,

continuous with the rather small oblong or oval palatine patches. Maxillary barbel extending to the

basal part of the pectoral. 6 gill-rakers on the lower part of the anterior arch. Dorsal I 7 ; spine k

the length of head ; adipose fin a little longer than the dorsal. Anal 19. Pectoral spine | the length

of head, with the inner edge weakly serrated.

Ilah. Panama {Jordan ^ - ^ iy

Here described from a specimen of 250 mm.

13. Galeiclithys peruvianus.

Galeichthys peruvianus, Liitk. Vid. Medd. 1874, p. 205 ^
; Steind. Sitzungsb. Ak. "VVien, Ixxii.

1876, p. 584"
; Eigenm. & Eigenm. Occ. Papers Calif. Ac. Sci. i. 1890, p. 51 '; Jord. &

Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 122 '."

Apparently allied to the preceding species, which it resembles in the arrangement of the teeth on the palate,

but well distinguished by the loiiger occipital process, the narrower prasmaxillary band of teeth (8 times

as long as broad), and the shorter anal fin, with 14 to 16 rays.

llcib. Pacific Coast from Mexico to Peru :

Altata in Sinaloa ^ ; Panama - ; Callao ^
"

'''.

3. ARIUS, Cuv. & Val., 1840.

Arius (part.), Cuv. & Val. Hist. Nat. Poiss. xv. p. 52 (1840) ; Giiiith. Cat. Fish. v. p. 174 (1864).

Tachysurus*, Eigenm. & Eigenm. Occ. Papers Calif. Ac. Sci. i. 1890, p. 42; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1900, p. 2782.

Gaihorops (Jord. & Gilb.), Jord. & Everm.. t. c. 1896, p. 133,

Like Galeichthys, from which it differs only in having the teeth on the palate

granular or obtusely conical instead of villiform, this genus comprises a considerable

number of species from the coasts of tropical and subtropical countries, most of which

enter fresh water.

* Lacepede (Hist. jN'at. Poiss. v. p. 151, 1803) founded the genus Tachysurus on a Chinese painting of a

fresh-water fish which may have belonged to Galeiclithys or Arms or may not have been at all closely related

to them. The generic diagnosis consists of (1) characters which are common to Arius, PiMehdus, and otlier

genera, and of (2) others which might certainly be held to define the genus TacJiysurus if they could be relied
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Spiojysis of the Mexican and Central-American S])ecies.

I. Middle of eye above tlie level of the angle of the mouth; 9 to 12 gill-rakers on the lower

part of the anterior arch.

A. Aual fin of 19 to 2-4 rays.

1. Occipital process not much broader than long.

a. Teeth on the palate in two rather small, well-separated patches.

Diameter of eye 6 in the length of head (in specimens of 180 to 200 mm.) ;

maxillary barbel extending to basal part of pectoral ; dorsal spine § the

length of head
;
pectoral spine g the length of head, its inner edge very

strongly serrated 1. melanopus.

Diameter of eye 4 to 5 in the length of head (in specinaens of about 180 to

220 mm.) ; maxillary barbel extending about to base of pectoral; dorsal

spine I to
J-
the length of head : pectoral spine f the length of head . . 2. liropus.

b. Teeth on the palate in two rather large narrowly separated

patches ; diameter of eye 6 to 7^ in the length of head (in

specimens of 196 to 260 mm.) ; maxillary barbel extending to

basal part or middle of pectoral; dorsal and pectoral spines f

to I the length of head, the latter with the inner edge mode-

rately serrated 3. fuerthii.

2. Occipital process much broader than long 4. evermanni.

B. Aual fin of 27 rays 5. multiradiatus.

II. Middle of eye about on a level with the angle of the mouth ; 30 gill-

rakers on the lower part of the anterior arch ; anal tiu of 22 or

23 rays 6. liypophthalmus.

1. Arius melanopus. (Tab. XVIII. fig. 1 and Tab. XIX. fig. 7.)

Arius melanopus, Glinth. Cat. Fish. v. p. 172 (1864) \

Tachysurus melanopus, Jord. & Everm. Bull. U.S. Nat. Mus, xlvii. 1900, p. 2784'.

Galeichthys aqua-dulce. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 9, t. 4
'.

Depth of body 5 to 5i in the length, length of head 3| to 41. Breadth of head Ij in its length, diameter of

on, viz., a single nasal opening on each side and a rayed adipose dorsal. Cuvier and Valenciennes (xv. p. 103,

1S40) placed Lacepudc's fish in the genus Pimeludus and made the following remarks :
—" M. de Lacepede a

cru devoir faire un genre a part de ce poisson, a cause de quelques traits quo Ton voit sur I'adipeuse, ct qu'il a

regardes, dit-il, comme des rayons ; . . . . il le nommo tachisure a cause de I'agilite de sa queue, longue ct

doliiie, et comme on peut en juger par la copie, assez mauvaise d'ailleurs, qu'il donne de sa figure chinoise, les

proportions de cette partie ne different pas beauooup de oe qu'elle est dans les cspeoes du groupe aotuel. II

nous parait done que le genre Tachisure ne pcut etre conserve."

I have thought it necessary to give in detail the reasons why I use Arius instead of Tacliysurus, as the

latter is now generally used by American ichthyologists, although I am at a loss to imagine how they have

determined that a fish known only from a Chinese painting had granular or obtusely conical teeth on the

palate.
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e5-e 6. Fontanel produced into a feeble groove wHch nearly reaches the parieto-occipital ; occipital

process keeled, subtriangular, about as broad as long, with sides slightly concave and apex more or less

emarginate ; dorsal shield small, siibcreseeiitio. Width of mouth i the width of head
;
prajmaxillary

band of teeth 3i to 4 times as long as broad
; teeth on the palate obtusely conical, in 2 rather small

well-separated subovate patches ; maxillary barbel extending to basal part of pectoral. 11 gill-rakers

on the lower part of the anterior arch. Dorsal I 7 ; spine f the length of head ; adipose fin shorter than

the dorsal. Anal 19-21. Pectoral spine f the length of head, with the inner edge very strongly

serrated. Inner surface of the paired fins blackish.

Hah. Mexico, Eio Papaloapam ^ ; Guatemala, Rio Motagua ^ (Scdvin).

Here described from the types of the species, three specimens measuring from 180

to 200 mm, in total length.

This is the only member of the genus known from the Atlantic slope of Mexico and

Central America.

2. Arius liropus.

Tachysurus liropus (Bristol), Jord. & Everm. BqU. U.S. Nat. Mus. xlvii. 1900, p. 2784'.

Ilah. Mexico, San Juan Lagoon in Sonora i.

3. Arius fuerthii. (Tab. XVIII. fig. 2 and Tab. XIX. fig. 8.)

Arius furthii, Steind. Sitzungsb. Ak. Wien, Ixxii. 1876, p. 579 \

Tachysurus furthii, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2787 - ; Gilb. & Starks,

Mem. Calif. Ac. Sci. iv. 1904, p. 32'.

Tachysurus sttindachneri, Gilb. & Starks, t. c. p. 29, t. 5. fig. 9'.

Depth of body 5 in the length, length of head 3| to 4. Breadth of head Ij in its length, diameter of eye

to 74. Fontanel produced into a groove which does not reach the parieto-occipital ; occipital process

with or without a weak keel, usually broader than long, with straight or concave sides and truncate or

emarginate apex; dorsal shield small, subcrescentic. Width of mouth | the width of head; praemaxillary

band of teeth 4 times as long as broad ; teeth on the palate obtusely conical, in 2 rather large subovate

patches which are not very widely separated anteriorly ; maxillary barbel extending to the basal part or

middle of pectoral. 10 or 11 gill-rakers on the lower part of the anterior arch. Dorsal 1 7 ; spine

I to I the length of head ; adipose fin shorter than the dorsal. Anal 20-24. Pectoral spine -| to | the

length of head, with the inner edge moderately serrated.

Hah. Panama ^ ^ s 4 (^Boucarrl, Jordan).

Here described from five specimens, 190 to 260 mm. in total length.

4. Arius evermanni.

Tachysurus evermanni, Gilb. & Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 3.2, t. 5. fig. 10'.

Hah. Panama i.

Very closely allied to A. fuerthii, but apparently distinguished by the shorter and

broader occipital process.

The species is based on a single specimen of 250 mm.
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5. Arius multiradiatus.

Arms multiradiatus, Giinth, Cat. Fish. v. p. 173 (1864) '.

Tachijsurus multiradiatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 13.2'.

Taehysurus emmelane (Gilb.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2786 ' ; Gilb. &
Starks, Mem. Calif. Ac. Sci. iv. 1904, p. 31, t. 6 '.

Depth of body 5 in the length, length of head 3^. Breadth of head 1| in its length, diameter of eye 7.

Pontanel produced into a groove which nearly reaches the parieto-ocoipital ; occipital process without

distinct keel, broader than long, with concave sides and slightly emarginate apex ; dorsal shield small,

subcrescentic. Width of mouth ^ the width of head ;
prasmaxillar}' band of teeth 4 times as long as

broad; teeth on the palate obtusely conical, in two small, well-separated, subovate patches; maxillary

barbel extending to basal part of pectoral. 11 gill-rakers on the lower part of anterior arch. Dorsal

I 7 ; spine | the length of head
;
adipose fin shorter than the dorsal. Anal 27. Pectoral spine | the

length of head, with the inner edge rather strongly serrated.

Hah. Panama ^ ^ * (Boucard).

Here described from a specimen measuring 230 mm. in total length.

6. Arius hypophtlialmus.

Ai-ius hypophthalmus, Steind. Sitzungsb. Ak. Wien, Ixxii. 1876, p. 581, t. 10'.

Tachisurus gulosus, Eigenm. & Eigenm. Occ. Papers Calif. Ac. Sci. i. 1890, p. 93 '".

Cathorops hypophthalmus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 133 ^

Cathorops gulosus, Jord. & Everm. 1. c.'.

Hah. Panama ^ ^ s 4_

4. PtHAMDIA, Bleek., 1858.

Rhamdia, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 149.

Body elongate. Snout not greatly produced; mouth terminal or subtcrminal
;
jaws with villiform teeth in

bands
;

palate toothless ; nostrils remote from each other ; no nasal barbels ; barbels G ; occipital

process not extending to the dorsal tin. Dorsal fin with a slender flexible spine and 5 to 8 branched

rays ; adipose fin long ; anal short or of moderate length ; ventral fins 6-rayed.

Numerous species, from Mexico to the La Plata.

Synopsis of the Mexican and Central-American Species *.

I. Caudal tin deeply notched, the middle rays not more than i the length of the longest.

A. Width of mouth ? to \ the width of head
;
pectoral spine i to

;|
the length of head.

Occipital process as broad as long, extending J of the distance from its base to

the origin of dorsal ; body rather deep (depth l.l to 5 in the length) . . 1, parryi.

Occipital process much longer than broad, extending ^ of the distance from its

base to the origin of dorsal; body rather slender (depth about 6 in the

length) ; first branched ray of dorsal the longest . 2. motaguensis.

'"- The original description of P. hrachypterus, Cope (Trans. Am. Phil. Soc. 1866, p. 404), from Orizaba, is

insufficient, but Fowler's re-description of the type (in Meek, Publ. Columbian Mus., Zool. v. 1904, p. 21)

shows that this species is probably not distinct from P. yuateniaJensis.
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B. Width of mouth | to J the width of head.

1. Occipital process extending ^ of the distance from its base to the origin of dorsaL

a. Breadth of head l^ in its length, interorbital width 4 3. nicaraguensis.

b. Breadth of head 11 to 1| in its length, interorlntal width 23- to 3^.

a. Pectoral spine |^ the length of head; least depth of caudal

peduncle 3 in the length of head 4. boucardi.

13. Pectoral spine
f^

to i the length of head ; least depth of caudal

peduncle 1| to 2^ in the length of head.

* Length of snout 2? to 2J in the length of head, which is 4^ to

4J in the length of the fish (in specimens measuring up to

280 mm.) 5. wag7ieri.

** Length of snout 2J to 3 in the length of head (in specimens

measuring up to 280 mm.).

Breadth of head 11 in its length, which is 4? in the length of the fish ; least

depth of caudal peduncle If in the length of head 6. petenensis.

Breadth of head 11- to I5 in its length, which is 3i to 4? in the length of the

fish ; least depth of caudal peduncle 2 to 2-j in the length of head' ... 7. guatemalmsis.

2. Occipital process extending | of the distance from its base to the origin of dorsal ; inter-

orbital width 2f to 3i in the length of head.

Maxillary barbel extending to origin of adipose fin
;
pectoral spine ? to \ the

length of head 8. godmani.

Maxillary barbel extending to middle of dorsal fin
;
pectoral spine 1 the length

of head 9. microptera.

3. Occipital process extending \ of the distance from its base to the

origin of dorsal ; interorbital width 4 in the length of head . . . 10. managuensis.

II. Caudal fin with a moderately deep notch, but the middle rays more than i as long as the longest.

A. Occipital process extending -| of the distance from its base to the origin of dorsal
;
pectoral

spine I to \ the length o£ head.

Pectoral spine with a finely serrated inner edge and a series of antrorse denticu-

lations ou the outer edge ; maxillary barbel reaching origin of adipose fin

(in a specimen of 105 mm.) ; anal of 10 rays 11. heteracanfha.

Pectoral spine with serrated inner and entire outer edge; maxillary barbel

reaching middle of base of dorsal fin (in a specimen of 115 mm.) ; anal of

13 rays 12. hypselura.

B. Occipital process slender, extending \ of the distance from its base to

the oi-igin of dorsal
;

pectoral spine nearly f the length of head

;

maxillary barbel extending to basal part of pectoral (in specimens

measuring up to 190 mm.) 13. bruchjcephulu.

C. Occipital process short, triangular, extending 1 or J- of the distance

fi'om its base to the origin of dorsal ;
pectoral spine from less thaii

\ to nearly | the length of head.

1. Humeral process not reaching middle of pectoral spine ; length of

adipose fiu 35 to 4^ in the length of the fish ; anal of 11 or 12 rays. 14. underwoocU.

BIOL. CEME.-AMER., Pisces, November 1907. S
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2. Humeral process extending beyond middle of pectoral spine.

Adipose fin f the length of the fish ; anal of 13 rays 15. salviiri.

Adipose fin -I the length of the fish ; anal of 15 rays IG. poli/caiilta\

III. Caudal fin slightly notched, nearly truncate.

INlaxillary barbel extending to middle of pectoral fin ; adipose fin r, the

length of the fish 17. roz/crsL

INlaxillary barbel extending to ventral fin; adipose fin y the length of

the fish 18. laticaiida.

1. Rhamdia parryi.

Ii/ia7)idia parri/i, Eigcnm. Proc. Calif. Acad. Sci. (2) i. 1888, p. 130'; Jord. & Everm. Bull. U.S.

Nat. i\Ius. xlvii. 1896, p. 153'.

Depth of Ijody 4] to .j in the length, length of head 4^ to 4i. Breadth of liead 1| in its length. Diameter

of eye 5 in the length of head, 2 in the length of snout, 1| in the intcrorbital width. Lower jaw shorter

than the upper : width of mouth Sij to 3 in the length of head (about f to 5 the width of head).

Maxillary barbel extending to or beyond the dorsal fin. Head covered with smooth skin ; occipital

jjiocess as broad as long, extending ^ of the distance from its base to the origin of dorsal. Dorsal 1 6 ;

spine slender. Length of adipose fin 3 to 3i in the length of the fish. Anal 12-14. Pectoral spine

slightlj' more than J the length of head. Lower caudal lobe rounded. Brownish ; a blackish lateral

stripe.

Jfab. Mexico, Ilio Zanalenco in Chiapas ^.

Apparently allied to B. motagicensis.

2. Rhamdia motaguensis. (Tab. XX. fig. 1.)

I'imelodus motaguensis, Giinth. Cat. Fish. v. p. 127 (1864) '.

Rhamdia motafjuens'ts, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 151 '.

Depth of body Hj to Gj in the length, length of head 5:| to o^. Breadth of head 1,] to 1>] i]i its length,

length of snout 21 to 2;,', diameter of eye 5 to 6, interorbital width 3 to 3;}. Lower jaw shorter than the

upper ; width of snout ^ the width of head, ilaxillary barbel extending to middle of dorsal (adult) or

nearly to adipose fin (young). Head covered witli smooth skin ; occipital process extending
'f^

of the

distance from its base to the origin of dorsal. 8 or 9 gill-rakers on the lower part of the anterior arch.

Dorsal I 6: spine slender; first branched ray the longest. Length of adipose fin
.'^J

in the length of the

fish. Anal V.',. Humeral process not extending to middle of pectoral spine, which is about ^ the length

of the fin and \ to
|;
the length of head. Yentrals inserted behind the last dorsal ray, extending i to = of

the distance from their base to the origin of anal. Caudal deeply notched. Least depth of caudal

picdunclc ]
Ji

in tlic lenglli of head and 14- to 2 in the distance from anal to base of caudal. Brownisli

;

dorsal dusky, witli a pale band near the base.

Hall. British IIoNDUi;.\,s, Stann Creek {RoherUon) ; Guatemala, llio Motao-ua i

{_8alvhi).

Here desciibed from two specimens, the type, 210 mm. in total length, and one (jf

130 mm., from Stann Creek.

3. Rhamdia nicaraguensis. (Tab. XX. fig. 2.)

Plmcbdus nicarugiiemis, Giinth. Cat. Eish. v. p. 125 (1864) '.

liliamdla nicaru(juensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 152".
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Depth of body 7 in the length, length of head 4|. Breadth of head 1| in its length, length of snout 2?,

diameter of ej-e oj, interorbital width 4. Jaws iiearlj' equal anteriorly ; width of mouth j the width of

head. Maxillary barbel extending to origin of adipose fin *". Head covered with smooth skin ; occipital

process extending 4 of the distance from its base to the origin of dorsal. 11 gill-rakers on the lower

part of the anterior arch. Dorsal I G ; spine slender, fin rounded. Length of adipose fin 24 in the

length of the fish. Anal l.'j. Humeral process extending slightly beyond the middle of the pectoi'al

spine, which is about | the length of the fin and nearly | the length of head, "^^entrals inserted beliind

the last dorsal ray, extending = of the distance from their base to the origin of anal. Caudal deeply

notched. Least depth of caudal peduncle 2= in the length of head and 2| in the distance from the anal

to the base of caudal. Brownish.

Hal). Lake Nicakaglu ^ {Bow).

Here described from the type, measuring 190 mm. in total length.

4. Rhamdia boucardi. (Tab. XX. fig. 3.)

H Rhamdia depressa, Barbour & Cole, Bull. Mus. Comp. Zool. 1. 1906, p. 155, t. 1 ' f-

Pimelodus boucardi, Regan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 258 '.

Depth of body 64 in the length, length of head 4. Breadth of head li in its length, length of snout 2|.
diameter of eye 6, interorbital width 3. Lower jaw nearly as long as the upper ; width of mouth 5. the

width of head. Maxillary barbel extending to origin of adipose fin. Head covered with smooth skin
;

occipital process rather strong, extending 4 the distance from its base to the origin of dorsal. 12 or 13

gill-rakers on the lower part of the anterior arch. Dorsal I 6, the spine slender, the fin rounded.

Adipose fin ^ the length of the fish. Anal 14 ; when laid back nearly reaching the vertical from

the end of adipose fin. Pectoral spine with serrated inner edge, about 4 the length of the fin and 3 the

length of head ; humeral process long, nearly reaching tlie middle of the fin. Ventrals originating nearly

below the last dorsal ray, extending more than -s- of the distance from their base to the origin of anal.

Caudal deeply notched, the lobes rounded, the lower the large)-. Least depth of caudal peduncle 3 in the

length of head, and 2j in the distance from anal to base of caudal. Blackish.

Ilah. Mexico, Yucatan ^ [Boucard).

Here described from the type, a specimen measuring 190 mm. in total length.

5. Ehamdia wagneri.
Pimelodus cinerascens (nou Giiutli.), Kuer &- Steincl. Abhaudl. Bayern. Akad. x. 1865, p. 49'.

Pimelodus ivagneri, Giintli. Trans. Zool. Soc. vi. 1868, p. 474".

Rhamdia Iransfordi, Gill, Proc. Ae. Philad. 1876, p. 337'.

R/iamdia wagneri, .lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 131 '.

Depth of body about 6 in the length, lengtli of head 44 to 4^. Breadth of head 1| to 1 3- in its length, length

of snout 2-3- to 2|, diameter of eye 6 to 7, interoi'bital width 23- to 3. Lower jaw nearly as long as the

upper; width of mouth about -s- the width of head. Maxillary barbel extending about to the origin of

adipose fin. Head covered with smooth skin ; occipital process extending 4 of the distance from its base

to the origin of dorsal. 7 to gill-rakers on the lower part of anterior arch. l)orsal I ; spine slender,

fin rounded. Length of adipose fin 23- to 3 in the length of the fish. Anal l(i-12, wlien laid back

nearly reaching the vertical from end of adipose fin. Humeral process extending about to the middle of

* As described by Giinthcr. Both barbels are now broken off in the type, the longest reaching the middle

of the dorsal.

t Rhamdia depressa is probably the same as li. houcardi, but the description is insufficient and the figure bad.

S 2
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pectoral spine, which has the inner edge serrated and measures = to -j of the len,2;t]i of the fin or about 4

the lenj^th of head. Ventrals inserted behind the last ray of dorsal, extending ?- to j of the distance

from their base to the origin of anal. Caudal deeply notched, the lower lobe rounded. Least depth of

caudal peduncle about i the length of head or of the distance from anal to base of caudal. Erownish
;

usually a blackish lateral stripe ; fins dusky, the dorsal with a pale band near the base.

Hab. Costa Eica, Shivures (//. Pitticr) ; Panama i 3._'\Yestern Ecuador (Bosenljcrff).

Here described from four specimens, measuring 200 to 280 mm. in total length.

Probably records of tliis species from Southern Mexico refer to H. (juatemalevsiti.

6. Rlianidia petenensis. (Tab. XXII. fig. l.)

Pimdodus petenensis, Giiuth. Cat. Fisli. v. p. l.'2G (1864') '.

Rhamdiu petenensis, Jurd. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 153 '^

Depth of body 5,7 in the length, length of head 4;'. Ercadth of head 1? in the length, length of snout 2|,

diameter of eye b},, interorbital width 3. Jaws nearly equal anteriorly ; width of mouth ij the width of

head. Maxillary barbel extending to origin of adipose fin. Head covered with smooth skin ; occi[iital

process extending about h of the distance from its base to the origin of dorsal. S gill-rakers on the

lower part of anterior arch. Dorsal I 6; spine slender, fin rounded. Length of adipose flu 21- in

the length of the fish. Anal 12. Humeral process extending to middle of pectoral spine, which is

# to
:f
the length of the fin and nearly 4 the length of head. Ventrals inserted behind the last dorsal

ray, extending 3- of the distance from their base to the origin of anal. Caudal deeply notched. Least

depth of caudal peduncle 1| in the length of head and Ik in the distance from anal to base of caudal.

Lrownish ; an indistinct dark lateral stripe ; dorsal dusky, with a pale band near the base.

Huh. Guatemala, Lake Peten 1 [Salvin).

Plere described from the type, a specimen measuring 200 mm. in total length.

7. Rliamdia guatemalensis.

Pinieloi/iis ijaalemalensis, Giintli. Cat. Fish. v. p. 122 (1864) '.

Rlia India guatemalensis, .lord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. I.j2'.

Rhamdia oaxaca, Meek, Publ. Columljiaii Mus., Zool. v. 1901, p. 20, t. 5 '.

Depth of body -A to 0,; in the length, length of head Si to 4?-. Breadrb of head li to \\ in its length, length

of snout 2^- to ;i, diameter of eye 5 to 7^, interorbital width 2'i to ;U. Lower jaw nearly as Ion" as

the ujipcr : width of mouth ;| to 5- the width of head. Maxillary barbel extending to origin or middle

of adip(jsc fin. Head covered with smootfi skin ; occipital process extending nearly \ the distance from
its base to the origin of dorsal. 5 to 7 gill-rakers on the lower part of anterior arch. Dorsal I G ; siiinc

slender, tin rounded. Length of adipose fin 2-' to 3 in the length of the fish. Anal 11-1.'!, wlien laid

balk ri aching the vertical from the end of adipose fin. Humeral i)rocess extending about to middle of

pi'ctoral spine, which has the inner edge serrated and measures from less than ". to more than J'- the
lengtli of (he fin, or --i- to h the length of head. Ventrals inserted behind the vertical from last rav of

dorsal, extending 'i to •} of the distance fronr their base to the origin of anal. Caudal deeply notched
tiio lower lobe rounded. Least depth of caudal peduncle 2 to 2i in tho length of head or l.-J to 2 in the
distance from anal to base of caudal. Brownish ; usually a blackish lateral stripe

; fins usually more or
less dusky, the dorsal with an indistinct pale band near the base.

Hal. .Southern Me.\ico, Rio IManco s, Rio Papaloapam ', Tequcsixtlan in Oaxnca
{('Jail010); British Honduras, Stann Creek {Rohertson) ; Guatemala, Huamuehali
(-S'«/r/»).
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Here described from a large series of specimens, including the types of the species,

measuring from 95 to 280 mm. in total length.

Pimelodus haronis-miillcri, Trosch., 1865 {Ehcmidia haronis-mulleri, Jord. & Everm.

Bull. U.S. Nat. Mus. xlvii. 1896, p. 151), is probably identical with P. guafemalensis.

8. Rhamdia godmani. (Tab. xxi. fig. 1.)

Pimelodus godmani, Giintli. Cat. Fish. v. p. 121 (1864) '.

Rhamdia godmani, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 152'.

? Rhamdia sacrificii, Barbour & Cole, Bull. Mus. Comp. Zool. 1. 1906, p. 156^ t. 2'.

Depth of bod}' about 6 in the length, length of head 4 to 4i. Breadth of head Ij-H in its length, length of

snout 2| to 24, diameter of oj'e 5i to 7, interorbital width 2|- to 31. Lower jaw a little shorter than

the upper ; width of mouth about | the width of head. Maxillary barbel extending about to origin of

adipose fin. Head covered with smooth skin ; occipital process extending about -| of the distance from

its base to the origin of dorsal. 7 to 9 gill-rakers on the lower part of the anterior arch. Dorsal I 6

(exceptionally I 5); spine slender, fin rounded. Length of adipose fin 2| to .3 in the length of the fish.

Anal 11-13. Humeral process not extending beyond the middle of pectoral spine, which is 4 to | the

length of the fin and |- to | the length of head. Ventrals inserted behind the last dorsal ray, extending

I to I of the distance from their base to the origin of anal. Caudal deeply notched. Least depth of

caudal peduncle 2 to 2| in the length of head or 14 to 2 in the distance from anal to base of caudal.

Brownish ; dorsal dusky, with a pale band.

Hah. Mexico 1 (iS'«/^<?), Yucatan 3 ; Guatemal.\, Baja Vera Paz ^ [Godman & Salviii),

Eio Motagua ^ (Salvin).

Here described from eight specimens, including the types of the species, measuring

from 150 to 270 mm. in total length.'&^

9. Kliamdia microptera. (Tab. XXIII. fig. 3.)

Pimelodus micropterus, Giiuth. Cat. Fish. v. p. 124 (1864) \

Rhamdia microptera, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 153 ^

Depth of body 6| in the length, length of head 4|. Breadth of head 1^ in the length, length of snout 24-,

diameter of eye 6, interorbital width 3. Jaws nearly equal anteriorly ; width of mouth rather more

than f the width of head. Maxillary barbel extending to middle of dorsal fin. Head covered with

smooth skin; occipital process extending -j of the distance from its base to the origin of dorsal. 7 gill-

rakers on the lower part of the anterior arch. Dorsal I G ; spine slender, fin rounded. Length of

adipose fin 2J in the length of the fish. Anal 13. Humeral process extending nearly to tip of pectoral

spine, which is | the length of the fin and Jr the length of head. Ventrals inserted behind the last dorsal

ray, extending ^ of the distance from their base to the origin of anal. Caudal deeply notched. Least

depth of caudal peduncle 21 in the length of head and l-i in the distance from anal to base of caudal.

Dark greyish ; fins dusky.

Ilab. Guatemala, Rio San Geronimo ^ (Godman & Salvin).

Here described from the type, a specimen measuring 170 mm. in total length.

10. Rhamdia managuensis. (Tab. XXI. fig. 2.)

Pimelodus managuensis, Giinth. Trans. Zool. Soc. vi. 1868, t. 474 \

Rhamdia managuensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 153 '.
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Depth of body fi in the length, Ifiiigth of head 5. Breadth of head 1* in its length, length of snout 2|,

diameter of eye 51, interorbital -width 4. Lower jaw nearly as long as the upper; width of mouth | the

width of head. Maxillary barbel extending nearly to the posterior end ot pectoral tin. Head covered

with smooth skin ; occipital process extending i of the distance from its base to the origin of dorsal.

9 to 11 gill-rakers on the lower part of anterior arch. Dorsal I 6 ; spine slender, fin rounded. Length

of adipose fin 21 in the length of the fish. Anal 14, when laid back not nearly reaching the vertical from

the end of adipose fin. Humoral process extending a little beyond the middle of pectoral spine, which

has the inner edge serrated and measures |- the length of the fin or -S the length of head. Ventrals

inserted behind the last ray of dorsal, extending § of the distance from their base to the origin of anal.

Caudal deeply notched, the lower lobe rounded. Least depth of caudal peduncle 2i in the length of head

and 2| in the distance from anal to base of caudal. Brownish.

Ilab. NiCAKAGUA, Lake Managua ^ (iJow).

Here described from the t3'pe, a specimen measuring 210 mm. in total length.

11. Kliamdia lieteracantha, sp. n.

Depth of body 5j in the length, length ot head 41. Breadth of head Ig in its length, length of snout 2-J,

diameter of eye 52., interorbital width 3. Lower jaw scarcely shorter than the upper ; width of mouth i

the width of head. Jlaxillary barbel extending to origin of adipose fin. Head covered with smooth

skin ; occipital process triangular, extending about 4 of the distance from its base to the origin of dorsal.

7 giU-rakers on the lower part of the anterior arch. Dorsal I G ; spine slender, fin rounded. Length of

adipose fin nearly 3 in the length of the fish. Anal 10. Humeral process extending nearly to middle of

pectoral spine, which has the inner edge finely serrated and a series of antrorse denticulations on the

outer edge and measures I the length of the fin and f to 4 the length of head. Ventrals inserted behind

the last ray of dorsal, extending ~ of the distance from their base to the origin of anal. Caudal

moderately notched. Least depth of caudal peduncle 2i in the length of head and l^J in the distance

from anal to base of caudal. Brownish.

Ilab. Costa Eica, Juan Vifias [Underwood).

A single specimen, measuring 105 mm. in total length.

12. Ehamdia liypselura. (Tab. XXI. fig. 3.)

Piiiielodus hijjjselurus, Guuth. Cat. Fish. v. p. 126 (1864)'.

Rhariidia hijpselurus, .lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 152".

Depth of body about 5h in the length, length of head 4*. Breadth of head 1;} in its length, length of snout

'J.-i, diameter of eye S.^-, interorbital width 3. Lower jaw shorter than the upper ; width of mouth

slightly more than * the width of head. Jlaxillary barbel extending to middle of dorsal fin. Head
covered with smooth skin; occipital process extending f of the distance from its base to the origin of

dorsal. 9 gill-rakers on the lower part of the anterior arch. Dorsal I ; spine slender, fin rounded.

Length of adipose fin 3^ in the length of the fish. Anal 13. Humeral process extending to middle of

pectoral spine, which is = the length of the fin and I the length of head. Yentrals inserted behind the

last dorsal ray, extending | of the distance from their base to the origin of anal. Caudal moderately

notched. Least depth of caudal peduncle 1 j in the length of head and 11 in the distance from anal to

base of caudal. Dark greyish.

Uah. Mexico ^ {ParudazJd).

Here described from the type, a specimen measuring 115 mm. in total length.
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13. Rhamdia brachycephala. (Tab. XXII. fig. 2.)

Pimelodus brachycephalus, Regau, Ann. Mag. N. H. (7) xix. 1907, p. 2.58 \

Depth of body 5| to Gi in the length, length of head 5.} to 5i. Breadth of head li in its length, length of snout

2| to 3, diameter of eye 5 to 6, interorhital width 3 to 3J. Lower jaw a little shorter than the upper
;

width of mouth 4 to f the width of head, ilaxillary barbel extending to tlie basal part of pectoral.

Head covered with smooth skin ; occipital process slender, extending about 1 of the distance from its

base to the origin of dorsal. 6 to 8 gill-rakers on the lower part of the anterior arch. Dorsal I G, the

spines slender, the fin rounded. Length of adipose fin ?j\ to 3^ in the length of the fish. Anal 12-13,

when laid back sometimes reaching the vertical from end of adipose fin. Pectoral spine with serrated

inner edge, about i the length of the fin and -| the length of head ; humeral process extending to or

beyond the middle of the spine. Ventrals originating behind the dorsal, extending h to 4 the distance

from their base to the origin of anal. Caudal moderately notched, the lower lobe rounded and rather

shorter than the upper. Least depth of caudal peduncle )j or more than ^ the length of head, V4 to \i

in the distance from anal to base of caudal. Brownish.

Hah. Guatemala, Eio Nacasil ^ (Salvin).

Here described from tiie types, six specimens, measuring up to 190 mm. in total

length.

14. Ehamdia underwoodi, sp. n. (Tab. XXIII. fig. 4.)

Depth of body 5^ to G in the length, length of head 4f to 5. Breadth of head li to 1^ in its length, length

of snout 2-| to 2^, diameter of eye G to 7, interorhital width 3. Lower jaw scarcely shorter than the

upper ; width of mouth 4 to | tho width of head. Maxillary barbel extending to posterior end of pectoral

fin. Head covered with smooth skin ; occipital process extending i or Jr of the distance from its base to

the origin of dorsal. 7 or 8 gill-rakers on the lower part of the anterior arch. Dorsal I 6 (exceptionally

I 7) ; spine slender, fin rounded. Length of adipose fin 3j to 4| in the length of the fish. Anal 11-12.,

Humeral process short, not extending to middle of pectoral spine, which has the inner edge serrated

and measures about 5 the length of the fin and j to 'i the length of the head. Ventrals inserted behind

the last ray of the dorsal, extending | to - of the distance from their base to the origin of anal. Caudal

moderately notched. Least depth of caudal peduncle 1^ to 2 in the length of head and 1:1 to 1^ in the

distance from anal to base of caudal. Blackish grey.

Ilab. Costa Eica, Juan Vifias [Undenoood).

Four specimens, the largest 100 mm. in total length.

15. Rhamdia salvini. (Tab. XXIII. fig. 2.)

Pimelodus salvini, Giintli. Cat. Fisli. v. p. 130 (1864) \

Rhamdia salvini, Jord. & Evenn. Bull. U.S. Nat. Mus. xlvii. 1896, p. 152'.

Depth of body 6^ in the length, length of head 5?r. Breadth of head 11 in its length, length of snout 2^,

diameter of eye 6, interorhital width 3^. Jaws nearly equal anteriorly ; width of mouth f the width of

head. Maxillary barbel extending a little beyond middle of pectoral. Head covered with smooth skin

;

occipital process short, triangular, extending \ of the distance from its base to the origin of dorsal.

7 gill-rakers on the lower part of anterior arch. Dorsal I 6 ; sjfine slender, fin rounded. Length of

adipose fin 3| in the length of the fish. Anal 12. Humeral process extending beyond the middle of the

pectoral spine, which is about h the length of the fin and 5 the length of head. Ventrals inserted behind

the last dorsal ray, extending '4; of the distance from their base to the origin of anal. Caudal moderately

notched. Least depth of caudal peduncle Ij in the length of head and 2 in the distance from anal to

base of caudal. Brownish.
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llah. GuATEjrALA, Eio San Geronimo ^ {Salvin).

Plere described from the type, a specdmen measuring 135 mm. in total length.

16. Rhamdia polycaulus. (Tab. XXll. fig. 3.)

Pimeloduspohjccmlus, Giintli. Cat. Fish. v. p. 131 (18G4) \

Rhamdia 2:>olycauhis, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 153".

Depth of bod)- 5-rr in the leugth, length of head 5^. Breadth of head \\ in its length, length of snout 24,

diameter of eye 5, interorbital width Si. Lower jaw shorter than the upper
;
width of mouth 4 the

width of head. Maxillary barbel extending to posterior end of pectoral. Head covered with smooth

skin ; occipital process short, triangular, extending -i of the distance from its base to the origin of dorsal.

6 gill-rakcrs on the lower part of anterior arch. Porsal I G ; spine slender, flu rounded, last ray cleft to

the base. Length of adipose fin 2j; in the length of the fish. Anal 15. Humeral process extending

nearly to end of pectoral spine, which is less than h the length of the fin and + the length of head.

Yentrals inserted behind the last dorsal ray, extending ~ of the distance from their base to the origin of

anal. Caudal moderately notched. Least depth of caudal peduncle 14 in the length of head or in the

distance from anal to base of caudal. Brownish.

llah. Guatemala, Rio San Geronimo ^ [Salvin).

Here described from the type, a specimen measuring 115 mm. in total length.

17. Eliamdia rogersi. (Tab. XXlll. fig. 1.)

Phnelodus rogersi, Regan, Ann. jMag. N. H. (7) xix. 1U07, p. 259'.

Depth of body 6 in the length, length of head 5. Breadth of head li in its length, length of snout 3,

diameter of eye 6, interorbital width 3. Lower jaw shorter than the upper ; width of mouth 4 the

width of head. Maxillary barbel extending to middle of pectoral fin. Head covered with smooth skin
;

occipital process short, slender, extending about 4 of the distance from its base to the origin of dorsal.

7 gill-rakers on the lower part of anterior arch. Dorsal I 6 ; spine slender, fin rounded. Length of

adipose fin about 4.} in the length of the fish. Anal 12-14, when laid back nearly reaching the vertical

from the end of adipose fin. Humeral process extending about to the middle of pectoral spine, which

has the inner edge serrated and measures nearly | the length of the fin or nearly | the length of head.

Ventrals originating behind the last ray of dorsal, extending g the distance from their base to the origin

of anal. Caudal slightlj- notched. Least depth of caudal peduncle about 1 j in the length of head or

l;l to 2 in the distance from anal to base of caudal. Brownish.

Hal. Costa Rica, Irazu i [Bogcrs).

Here described from the types, four specimens measuring up to 130 mm. in total

length.

18. Rhamdia laticauda.

Pimelodus laticaudus (Heck. MS.), Kuer, Sitzungsb. Ak. Wien^ xxvi. 1857, p. 420'
; Giintli. Cat.

Fish. V. p. 127 (1864) \

Rhamdia laticauda, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 152

\

Evidently allied to the preceding, dificring at least in llie longer barbels and the longer adipose fin.

IM. Mexico 1.

Total length about 220 mm.
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5. PIMELODUS, Lacep., 1803.

Pimelodella and Pimelodus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, pp. 153 & 154.

Occipital process extending to shield at base of dorsal spine ; dorsal spine pungent ; in other respects similar

to Bhamdia.

Numerous species, ranging from Panama to La Plata.

Synopsis of the Mexican and Central-American Species.

I. Head covered with smooth skin ; maxillary barbel about reaching origin of adipose fin.

Occipital process twice as long as broad ; adipose fin about ^ the length of the

fish 1. cliayresi.

Occipital process 3 times as long as broad; adipose fin ^ the length o£ the fish . . 2. modestus.

II. Head naked, rugose ; maxillary barbel extending to caudal fin 3. maculatus.

1. Pimelodus chagresi.

Pimelodus chagresi, Steind. Sitzungsb. Ak. Wien, Ixii. 1876, p. 584 \

Hah. Panama, Kio Chagres.

2. Pimelodus modestus.

Pimelodus modestus, Giinth. Proc. Zool. Soc. 1860, p. 239 ', and Cat. Fisli. v. p. 117 (1864) ".

Hah. % Panama.^Westeen Ecuador i -.

P. modestus has been recorded from the Rio Chagres by Kner and Steindachner

(Abhandl. Bayer, Ak. x. 1865, p. 49), but it is not improbable that this record

refers to the preceding species, which appears to differ from it only in the characters

given in the key.

3. Pimelodus maculatus.

Pimelodus clarias, Steind. Denkschr. Ak. ^yien, xli. 1879, p. 162 \

Pimelodus maculatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 155".

Hah. Panama, Rio Mamoni i.

Steindachner's description of specimens from the Rio Mamoni, Panama, is not

sufBciently detailed to show whether they should be referred to one of the South-

American species wliich have been placed together under the names P. clarias, L.,

or P. maculatus, Lacep. The specimens in the British Museum which come nearest

to them geographically are from Colombia, but these are certainly distinct from the

Mamoni River form.

BIOL. CENTE.-AJiEE., Pisces, Isovemher 1907. T
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G. CONORHYNCHUS, Bleek., 1863*.

ConorlnjiicJiits, Giintli. Cat. Fish. v. p. 135 {18G4).

Teutli feeble or al)sent ; adipose fin rather short ; in other respects similar to Plmdodas.

Three species, ranging from Mexico to Brazil.

1. Conorliynclius nelsoni.

('onor/ii/nchus nelsoni, Everrn. & Goldsborouglij Bull. U.S. Fisli. ConiDi. xxi. p. 140, fig. 1 (1902).

Snout long, conical ; posterior part of head naked, rngose ; barbels short. Dorsal I 6. Anal 17. Caudal

forked.

Ilab. Mexico, Rio Usumacinta in Chiapas.

7. AMIURUS, Rafin., 1820.

Ictahtrus, Amiurus, ViUur'iiis, and htlnrlus, Jord. & Everm. Bull. U.S. Nat. j\lus. xlvii. 189(1-

1900, pp. 133, 135, :.'799, & 3138.

I'lody elongate ; mouth terminal or subtermiual
;
jaws with villiform teeth in bands, the premaxillary band of

teeth of nearly equal breadth tliroughout, sometimes with a slight posterior extension on each side
;

palate toothless ;
nostrils remote from each other, the posterior with a barbel ; barbels eight. Dorsal

fin with a spine and 6 branched rays; adipose fin short ; anal of moderate length or rather elongate :

ventrals 8- or 0-rayed.

About 20 species from North and Central America and one from China.

Sijnojjsis of tlic Jle.vicaih and Central-American Species.

I. Caudal fiu forked or deeply emargiuate.

A. Occipital process notclied at the apex for the reception of the anterior point of the second

interneural. (Ictalukus.)

Anal with 28 to 33 rays
;
pectoral spine about i the length of head, its inner

edge with 9-12 serr;c ;
maxillary Ijarbel extending to base of pectoral;

silvery, back darker 1. meridionalis.

Anal with 25 to 30 rays
;

pectoral spine uearl}^ § the length of head, its inner

edge with 10 or 11 scirte ; maxillary barbel extending nearly to middle of

pectoral ; silvery, back darker, sides usually with small, round, dark spots . 2. puncialus.

B. Occipital process pointed or truncated posteriorly, not or scarcely reaching the second

interneural. (Haustou.)

1. Pectoral spine with inner edge distinctly serrated.

Anal with 32 to 37 rays
;
pectoral spine about ^ the length of head, its inner

edge with 5 or G strong scrrre ; maxillary ijarbel extending to basal part

or middle (young) of pectoral 3. furcatus.

Anal with 21 to 29 rays; pectoral spiue about
;-;
the length of head, its inner

edge with 7 to 9 serrte
; maxillary barbel extending to middle of pectoral . 4. hums.

Anal with 19 to 22 rays
;
pectoral spine '^ the length of head, its inner edge

with 10 to 12 rather short projections, some of which are bifid; maxillary

barbel extending nearly to middle of pectoral 5_ p^icgi

* Preoccupied in Colcoptora (Motschulsky, 18G0).
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Anal with 21 rays
;
pectoral spine ? the length oi^ head, its inner edge with

5 strong serrse ; maxillary Ijarbel extending to basal part of pectoral . . 6. meeki.

2. Pectoral spine with inner edge entire or very indistinctly serrated.

Anal with 26 rays; pectoral spine a little less than ^ the length of head;

maxillary barbel extending to middle of pectoral fin 7- ausirallfi.

Anal with 20 or 21 rays
;
pectoral spine a little less than ^ the length of head

;

maxillary barbel extending to basal part of pectoral ; middle caudal rays

t as long as the longest rays 8. raexicanus.

Anal with 20 to 21' rays
;
pectoral spine about J; ihe length of head ; maxillary

barbel extending to basal part of pectoral ; middle caudal rays not more

than \ as long as the longest 9. dugesi.

Anal with 24 to 26 rays
;
pectoral spine .V the length of head ; maxillary barbel

extending to basal pai't of pectoral fin 10. balsanus.

II. Caudal fin subtrnncate. (Amiurus.)

Anal with 24. to 27 rays 11. natalis.

1. Amiurus meridionalis.

Amiurus meridionalis, Giinth. Cat. Fish. v. p. 102 (1864) ', and Trans. Zool, Soc. vi. 1868, p. 473,

t. 81. fig. 1 \

Ictalurus meridionalis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 135 '.

Ichthymlurus meridionalis, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 11 \

Hah. Mexico, Eio Otopa in Vera Cruz "*
; Guatemala, Rio Usumacinta ^ - and Rio

Chi soy (Salvin).

The largest of four specimens in the British Museum measures 340 mm. in total

length.

2. Amiurus punctatus.

Ictalurus punctatus (Rafinesque) , Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 135 \

Ichthycelurus punctatus. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 135".

Hah. Great Lakes to Taraaulipas ^ -.

I have examined specimens from Arkansas and the Ohio River ; the species is said

to attain to a weight of twenty-five pounds.

3. Amiurus furcatus.

Ictalurus furcatus (Le Sueur), Jord. & Everm. BuU. U.S. Nat. Mus. xlvii. 1896, p. 134'.

Ichthyatlurus furcatus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 10 -.

Hah. Iowa and Ohio to Tamaulipas ^ -.

This species is said to attain a weight of forty pounds. I have examined a few

small specimens, including one of the types of A. ajffinis, Baird & Girard, and

T2
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specimens collected at Juarez, Kio Grande, by Mr. A. J. Woolman, who determined

them as A. imnctatus. In these the occipital process is not notched posteriorly and

scarcely reaches the second interneural, but whether this is the case in the adult fish

I cannot say.

4. Amiurus lupus.

Amiurus lupus (Girard), Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 189G, p. 137' ; Meek, Publ.

Cohimbian Mus., Zool. v. 1904, p. 14".

Ilab. North America, Texas i.

—

Mexico, Nuevo Leon - and Tamaulipas -.

I have examined four specimens from the Rio Soto Marina {Meek}, the largest

measuring 150 mm. ; the species attains to a length of 450 mm.

5. Amiurus pricei.

Villarius jjricei, Rutter, Proc. Calif. Ac. Sci. (2) vi. 1896, p. 257 ' ; Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1900, p. 2799 \

Hah. Upper tributaries of the Rio Yaqui in Sonora and Southern Arizona ^ -.

I have examined one of the types, a specimen measuring 240 mm. in total length.

6. Amiurus meeki, sp. n. (Tab. XXIII. fig. 5.)

Amiurus Juried (non Rutter), Meek, Publ. Columbian Mus., Zool. v. 1904, p. 16'.

Depth of body 5 in the length, length of head 4. Snout If as long as eye, the diameter of which is 5 in the

length of head; interorbital width Sj in the length of head. Mouth subterminal ; maxillary barbel

extending to basal part of pectoral. 11 gill-rakers on the lower part of the anterior arch. Occipital

process obtusely pointed, not quite reaching the second internasal. Dorsal I ; spine short, | the length

of head. Anal 21, the free edge convex, the middle rays the longest. Pectoral spine f the length of

head, its inner edge with 5 strong serrae ; humeral process extending beyond the middle of pectoral spine.

Caudal deeply emarginate, the middle rays | as long as the longest, the lobes rounded. A few indistinct

small round dark spots on the sides ; caudal with a dark edge.

Hab. Mexico, Miiiaca in Chihuahua {Meek ^). (Also recorded by Meek from Lerdo

and Durango iu Durango.)

A single specimen, 105 mm. in total length.

7. Amiurus australis.

Aiinunis australis, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 13'.

Ilah. Mexico, Rio Forlon in Tamaulipas \ Rio Blanco in Vera Cruz ^.

8. Amiurus mexicanus.

Amiurus mexicanus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 15 '.

Hab. Mexico, Rio Verde in San Luis Potosi ^
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9. Amiurus dugesi.

Amiurus dugesi, Beaa, Proc. U.S. Nat. Mus. 1879^ p. 304'; Jord. & Everm. Bull. U.S. Nat. Mvis.

xlvii. 1896, p. 138 ^ ; Meek, Pabl. Columbiau Mus., Zool. v. 1904, p. 15 \

Hah. Mexico, Eio Lerma System ^ - ^.

I have examined a number of specimens in the British Museum from Lake Chapala

{Jordan, Meek) measuring up to 200 mm. in total length. A specimen from Salamanca

(
Woolman) appears to belong to the same species, but has the dorsal and pectoral

spines shorter, less than ^ the length of head.

10. Amiurus balsanus,

Istlarius balsanus, Jord. & Snyder, Bull. U.S. Fish. Comm. xix. 1899, p. 118 (1900) ' ; Jord. &
Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 3138' ; Meek, Publ. Columbian Mus., Zool. v.

1904, p. 17, fig. 2 \

Hob. Mexico, Eio Balsas ^ ^ 3.

The prsemaxillary band of teeth has a slight posterior projection on each side, but

this is scarcely sufficient justification for placing this species in a different genus from

A. dugesii, to which it is closely allied. I have examined three specimens (Jordmi,

Meek), the largest 180 mm. in total length. The species attains a length of 900 mm.

11. Amiurus natalis.

Amiurus natalis (Le Sueur), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 139 ' ; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 16 \

Hah. North America, Great Lakes to the Rio Grande ^ ^.

8. LEPTOPS, Eafinesque, 1820.

Laptops, Jord. & Everm, Bull. U.S. Nat. Mus. xlvii. 1896, p. 142.

Prsemaxillary band of teeth with, a well-developed pointed posterior extension on each side ; dorsal fin with

a spine and 7 branched rays ; in other respects similar to Amiurus.

A single species from North America and Northern Mexico.

1. Leptops olivaris.

Leptops olivaris (Rafinesque), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 143

'

; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 18 \

Body slender ; head depressed ; lower jaw a little projecting. Dorsal I 7. Anal 13-16. Caudal truncate.

Pectoral spine with the inner edge serrated and with the outer edge roughened or serrated. YeUowish,

marbled with brownish.

Hah. North America, Mississippi System and Southern United States
^
".

—

Mexico,

Chihuahua ^ -.

This species is an important food-fish, and is said to attain a weight of fifty to

seventy-five pounds.
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Fam. 3. CYPKINID^.
Fresh-water fishes of North America, Eurasia, and Africa. The species are very

numerous, about 1-100 being l-cnown. Tlie American Cypriniclas extend soutliwards to

the Eio Balsas in Southern Mexico and the Eio Usumacinta in Guatemala. The

Mexican and Central-American representatives are scaly fishes, with the mouth

toothless, with the gill-membranes joined to the isthmus and with o branchiostegals.

There are no spinous fin-rays, the single dorsal fin is not followed by an adipose fin

and the ventral fins are abdominal, 7- to 12 -rayed. The upper pharyngeals are

toothless and the lower pliarj-ngeals are falciform, each with 1 to 3 series of teeth.

Synopsis of flic Genera represented in Mescico and Centred America''-.

I. ]\Ioutli bordered above by tlie prieniaxillaries and the maxillarlcs ; lips fleshy, papillose

or pHcated; pharyngeal teeth in a single series^ 6 or more in number on each side.

[Catostomin.e.]

A. Dorsal fin long, o£ 20 to 35 rays 1. Ictiobus.

B. Dorsal fin short, of 8 to IG rays.

1. Body normally shaped ; no iiuehal hump.

Scales moderate, 40 to 50 in a longitudinal series; jaws without carti-

laginous sheaths 2. IMoxostoma.

Scales small, GO to 100 in a ]ongitudi)uil series
;
jaws with more or less

distinct cartilaginous sheaths .3. Catostomus.

2. Nuchal region with an elevated sharp-edged hump, the inter-

neural spiucs being enlarged and expanded ; scales small . . 4. Xyrauciien.

11. Mouth bordered above by the prtemaxillarics ; lips not papillose nor plicated
;
pharyngeal

teeth in 1 to 3 series, 3 to 6 in number in the main row on each side. [Cypkinin.e.]

A. No barbels.

1. Abdomen behind the ventral fins compressed to form a keel

;

anal fin more or less elongate 5. Abramis.

2. Abdomen not compressed to an edge.

a. Anterior 2 or 3 rays of dorsal fin simple, graduated and closely connected, the first

not enlarged nor separated by a membrane from the second.

a. Air-bladder completely surrounded by convolutions of the

very long intestine 6. Campostoma.

/3. Air-bladder not surrounded by the intestine.

* Pharyngeal teeth subconical or more or less compressed and hooked, 4 to 6 in

the main row on each side,

t Gill-ra]<crs comjiarativcly few and short.

* A revision of the Aroerican Cyprinidio would probably show that several of the genera here recognized

are untenable. For the present I have thouglit it best to agree as far as possible with the current Americau

nomenclature for the fishes of this family.
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§ Intestine elongate, with several convolutions
;
pharyngeal teeth compressed,

scarcely hooked, with broad grinding-surface, in a single series, 4—4.

Scales large, less than 60 in a longitudinal series 7. Hybognathus.

Scales small, 60 or more iu a longitudinal series 8. Algansea.

§§ Intestine comparatively short; pharyngeal teeth sub-

conical, scarcely hooked, wide apart, in 2 series,

5, 2—2, 1 9. Ptvchocheilus.

§ § § Intestine comparatively short ;
pharyngeal teeth compressed and hooked,

without or with narrow grinding-surface, not set wide apart.

t Pharyngeal teeth in 2 series, 4-6, 1-2—2-1, 4-6 . 10. Leuciscus.

%X Pharyngeal teeth usually in a single series, 4—4; sometimes a second

series of 1 or 2 small teeth.

Lips normal ; scales rather large, 45 to 50 in a longitudinal series ; ventral

fins 10-rayed 11. Falcula.

Lips normal ; scales rather large, 30 to 60 in a longitudinal series; ventral

fins 8-rayed 12. Notropis.

Lips normal ; scales small, 85 to 95 iu a longitudinal series 13. Evarra.

Lower lip forming a fleshy lobe on each side 14. Phenacobius.

tt Gill-rakers very long, slender, and numerous . . .15. Xystrosus.

** Pharyngeal teeth cylindrical, with obtusely convex apices,

in a single series, 3 in number ou each side .... 16. Stypodon.

b. First dorsal ray more or less enlarged and spinous or surrounded by thick skin,

separated by a membrane from the second ray.

Jaws without hard sheaths 17. Pimephales.

Jaws with hard sheaths, forming cutting-plates 18. Cochlognathus.

B. A small barbel at or near the end of each maxillary.

1. Mouth terminal, oblique.

Scales rather large, 45 to 50 in a longitudinal series 19. Yuriria.

Scales smaller, 55 to 75 in a longitudinal series 20. Couesius.

2. Mouth subterminal or inferior.

a. Praemaxillaries protractile.

Scales large, less than 60 in a longitudinal series 21. Hybopsis.

Scales smaller, 60 to 90 in a longitudinal series 22. Agosia.

b. Prffimaxillaries not protractile 23. Rhinichthys.

1. ICTIOBUS, Rafin., 1820.

Ictiobus and Carpiodes (Rafin.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, pp. 163, 165.

This genus is at once distinguished from other Mexican Catostominte by the

elongate dorsal fin. It comprises about ten species, ranging from the region of

the Great Lakes to Guatemala.
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Syno2)sis of the Mexican and Central-American Sjjecies.

I. Depth of body 2| to 3r| in the length
;
pectoral fin not extending to the ventral.

A. Dorsal fin of 28 to 31 raj's 1. ineridionaUs.

B. Dorsal fin of 23 to 26 rays.

1. Origin of ventrals below about the seventh dorsal ray.

Depth of body 2J to 3| in the length ; caudal peduncle as long as deep ... 2. microstomiis.

Depth of body 85 to 3n in the length; caudal peduncle longer than deep . . 3. elongatus.

2. Origin of ventrals below about the third dorsal ray 4. labiosiis.

II. Depth of body about 25 in the length
;
pectoral extending to or a little

beyond the base of ventral 5. tumldus.

1. Ictiobus meridionalis. (Tab. XXIV. fig. 1.)

Scleroffnathus meridionalis, Giinth. Cat. Fish. vii. p. 23 (1868) \

Ictiobus meridionalis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 164".

Carpiodes meridionalis. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 26 \

Depth of body 2| to 3^ in the leugth, length of head 4 to 4^. Diameter of eye Ij iu the length of snout

and .5g in the length of head ; interorbital width 2 to 2\ in the length of head. Snout obtuse, more or

loss projecting beyond the mouth, which has plicated lips. 36 to 40 scales in a longitudinal series,

7 or 8 in a transverse series from origin of dorsal fin to lateral line, 5 or 6 between lateral line and base

of ventral. Dorsal 28-31, the 3 anterior rays simple, the fin elevated anteriorly, the longest ray shorter

than the head. Anal 10, the 3 anterior rays simple, the fin, when laid back, extending to the caudal.

Pectoral extending |- to | of the distance from its base to the origin of the ventral, which is below tho

fourth to sixth rays of the dorsal. Caudal emargiuate. Caudal peduncle nearly as long as deep.

ISilvery, back brownish.

llat). Mexico, Perez in Vera Cruz^ [Meek) ; Guatemala, Rio Usumacinta (Salvin) ^

Here described from the types, four specimens, 200 to 250 mm. in total length,

with which I have compared two small specimens from Perez. This species is said to

attain a length of over 600 mm.

2. Ictiobus microstomus.

Carpiodes microstomus, Meek, Publ. Coluiubian Mus., Zool. v. 1904, p. 27, fig. 4
'.

llaJ). Mexico, Rio Conchos in Chihuahua ^.

Four small specimens from the Rio Conchos [Meek) differ from /. meridionalis

especially in the shorter dorsal fin.

3. Ictiobus elongatus.

Carpiodes eloufjatus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 28, fig. 5 '.

Ifah. Mexico, Rio San Juan, Rio Conchos, and Rio Soto Marina in Tamaulipas '.
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4. Ictiobus labiosus.

Carpiodes labiosus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 29, fig. 6 \

Ilah. Mexico, Valles in San Luis Potosi i.

f). Ictiobus tumidus.
Ictiobus tumidus, Girard, U.S. & Mcx. Bound. Surv., Fish. p. 34, t. 19. figs. 1-4 (1859) '.

Carpiudes vellfer (part.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 167'.

Carpiodes tumidus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 27 \

Ilah. Texas and North-eastern Mexico :

Texas -, Rio Grande at Fort Brown i
; Rio Soto Marina and Rio Forlon in

Tamaulipas ^.

Differs from /. meridionalis especially in having the body deeper, the pectoral

tin longer, and the dorsal rather more elevated anteriorly and perhaps with

fewer rays.

Girard described and figured his fish as having 29 rays, and Meek gives the number

as 24. The former seems often to have given 1 or 2 in excess of the actual number,

whilst the latter would sometimes count the 3 anterior simple rays as one.

2. MOXOSTOMA, Rafin., 1820.

Mo.rostoma, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 187.

The distinctive characters of this genus are the short dorsal fin, large scales, complete lateral line, small

inferior protractile mouth, jaws without cartilaginous sheaths and compressed pharyngeal teeth.

There are about 24 species from the United States east of the Rocky Mountains and

from Mexico.

Synoi^sis of the Mexican Species.

I. Posterior edge o£ lower lip straight, transverse; dorsal fin o£ 2 simple and 10 or 11

branched rays.

A. Pectoral as long as the head, nearly or quite reaching the ventral ... 1. congestum.

B. Pectoral shorter than the head, not reaching the ventral.

Width of mouth j the width of head ; interorbital width 2;^ to 23 in the length

of head, which is 4^ to 4f m the length of the fish (in specimens of 130 to

150 mm.)
;
pharyngeal teeth 10— 10 2. austrinuni.

Width of mouth | to ^ the width of head ; interorbital width 2^ to 2| in the

length of head, which is 4 to 43 in the length of the fish (in specimens of

105 to 150 mm.) ; pharyngeal teeth 6—6 3. mascotce.

II. Posterior edge of lower lip notched; dorsal fin of 2 simple and 12 branched

rays 4. parvideus.

BIOL. CENTK.-AMEK., Pisces, Novcmler 1907. U
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1. Moxostoma coiigestum.
Plychos/omus congestus, Girard, Kep. U.S. & Mcx. Bound. Surv., Fish. p. 36, t. 21. figs. 5-8 (1859) \

Ptychostumus alhidtis, Girard, t. c. p. 36, t. 19. figs. 5-8'-.

Moxostoma coiigestum, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 192, and J 900,

f5g. 91 \

Mij:ostoma congestum, Meek, Publ. Columl)ian Mus., Zool. v. 1904, p. 34 '.

Depth of bod}- 4 in the length, length of head 4 to 4,5-. Diameter of eye 4 to 4^ in tlio length of head, length

of snout 2|, intororbital width 2 to
2>J-.

Snout truncated anteriorl}'. Lips plicated ; lower lip with a

straight transverse posterior edge ; width of mouth
-J-

to i the width of head. 44 to 4G scales in a

longitudinal series, G or 7 in a transverse series from origin of dorsal fin to lateral line, 5 or G from

lateral line to base of ventral fin. Dorsal 12, the 2 anterior rays simple ; origin nearer to tip of snouf

than to base of caudal ; free edge straight or slightly concave ; longest ray longer than the base of tho

fin. Anal 8, the 2 anterior rays simple, the fin, when laid back, extending to the basal part of the

caudal. Pectoral as long as the head, nearly or quite reaching the ventral, which is inserted below

the anterior part of the dorsal. Caudal emarginate. Caudal peduncle Ik as long as deep. Brownish

above, yellowish below ; dorsal dusky, other fins pale.

Hah. Eio Grande System ; E,ivers of Texas and Tamaulipas

:

R. Lampasas '^ and R. Salado ^ in Texas ; R. Conchos in Chihuahua '^

;

R. San Juan in Nuevo Leon ^ "^ ; R. Conchos and R. Soto Marina in Tamau-

lipas 4.

Here described from two specimens, 120 and 160 mm. in total length, from the

Rio Soto Marina (^Mccli). The species attains a length of 350 mm.

2. Moxostoma austrinum.
Myxostoma austriiia, Bean, Proc. U.S. Nat. j\lus. 1879, p. 302 '.

Moxostoma austrinum, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 192".

Myzosto'iaa austrinum, Meek, Publ. Columbian Mus., Zool. v. 190 1, p. 35 \

About 10 pharyngeal teeth on each side. Depth of body 4-^ in the length, Icugth of head 4^ to 4t.

Diameter of eye 5j to 5i in the length of head, length of snout 2i, intororbital width 2| to 2J. Snout

truncated anteriorly. Lips plicated; lower lip with a straight transverse posterior edge; width of

mouth g the width of head. 47 to 50 scales in a longitudinal series, 7 in a transverse series from ori'nn

of dorsal fin to lateral line, 6 from lateral line to base of ventral fin. Dorsal 12, tlie 2 anterior rays

simple ; origin nearer to tip of snout than to base of caudal ; free edge straight or slightly concave
;

longest ray a little longer than the base of the fin. Anal 8, with the 2 anterior rays simple, the fin,

w4icn laid back, extending nearly to the base of caudal. Pectoral a little shorter than the head
extending rather more than | of the distance from its base to the origin of the ventral, which is below
the middle of the dorsal. Caudal emarginate. Caudal peduncle 1^ as long as deep. Brownish above
yellowish below ; dorsal dusky, lower fins pale yellowish.

Hah. Mexico, Rio Mezquital and Rio Lerma Systems :

Durango ^ ; Aguas Calientes and Ataquiza in Jalisco ^
; Salamanca in Guana-

juato ^
; Lake Chapala ^

; Morelia in Michoacan 1.

Here described from two specimens from Aguas Calientes [Jordan), 130 and 150 mm.
in total length. The species grows to the same size as the preceding one.
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3. MoxOStoma mascots, sp. n. (Tab. XXIV. fig. 2.)

Pharyngeal teeth comparatively few and strong, about 6 on each side. Depth of body 4 to 41 in tbe length,

length of head 4 to 4|. Diameter of eye 5 to G in the length of head, length of snout 2| to 2|,

interorbital width 2i to 2|. Snout truncated anteriorly. Lips plicated ; lower lip with a straight

transverse posterior edge
; width of mouth f to 4 the width of head. 43 to 48 scales in a longitudinal

series, 6 or 7 in a transverse series from origin of dorsal iin to lateral line, 5 or 6 from lateral line to

base of ventral. Dorsal 12-13, the 2 anterior rays simple; origin equidistant from tip of snout and

base of caudal or a little nearer the former ; free edge of the fin straight or slightly concave ; longest

ray as long as or a little longer than the base of the fin. Anal 8, the 2 anterior rays simple, the fin,

when laid hack, extending nearly to the caudal. Pectoral shorter than the head, extending | to | of

the distance from its base to the origin of the ventral, which is a little in advance of the middle of the

dorsal. Caudal emarginato. Caudal peduncle 1| to 1| as long as deep. Brownish above, yellowish

below ; fins pale yellowish.

Ilah. Mexico, Rio Mascota in Jalisco (Buller).

Here described from seven specimens, 105 to 150 mm. in total length, taken near

the source of the river, at a height of 4000 feet.

4. Moxostonia parvidens, sp. n. (Tab. XXIV. fig. 3.)

Pharyngeal teeth small, 14 on each side. Depth of body 3| to 4 in the length, length of head 4 to 4|.

Diameter of eye 3^ to 3| in the length of head, length of snout 3 to 3|, interorbital width 2i. Snout

truncated anteriorly. Lips plicated ; lower lip with the posterior edge notched, V-shaped, the two

halves of the V meeting at an obtuse angle ; width of mouth nearly 5 the width of head. 41 to 43

scales in a longitudinal series, 6 in a transverse series from origin of dorsal fin to lateral line, 5 from

lateral line to base of ventral. Dorsal 14, the 2 anterior rays simple ; origin nearer to tip of snout than

to the base of caudal ; free edge of the fin nearly straight ; longest ray as long as or shorter than the

base of the fin. Anal S, the 2 anterior rays simple, the fin, when laid back, extending to the base of

caudal. Pectoral a little shorter than the head, extending | of the distance from its base to the origin,

of ventral, which is below the middle of the dorsal. Caudal emarginate. Caudal peduncle as long as

deep. Silvery, back brownish ; dorsal dusky ; other iins pale.

Ilab. Mexico, Rio Grande at Juarez [Woolman).

Two specimens, 90 and 120 mm. in total length.

3. CATOSTOMUS, Le Sueur, 1817.

Pardosteus (Cope, 1876) and Catostomus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

pp. 169 and 173.

The distinctive characters of this genus are the short dorsal fin, small scales, complete lateral line, moderate

inferior protractile mouth, jaws with cartilaginous sheaths and compressed pharyngeal teeth.

There are about 25 species from North America and one from Eastern Siberia.

1. Catostomus plebeius.

Minomus pkbeius, Girard, Rep. U.S. & Mex. Bound. Surv., Fish. p. 38, t. 22. figs. 1-4 (1859) \

? Acomus guzmaniensis, Girard, t. c. p. 39, t. 23. figs. 1-10 '.

Catostomus nebuliferus, Garm. Bull. Mus. Comp. Zool. viii. 1881, p. 89'.

U2

' /
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Pantosteus pleheius, Jord. & Everm. Bull. U.S. Nat. :i\rus. xlvii. 1896, p. 1~0'; Meek, Publ.

Columbian Mus., Zool. v. 1901<, p. 30'.

C'atostomus conchos, Meek, t. c. p. 33, t. 7 °.

Depth of hod}- 4 to 5 in the length, length of head 4;| to 43. Diameter of eye 5 to G in the length of head,

length of snout 2|, iaterorbital width 21 to 2.1. Snout obtuse. Lips papillose ; lower lip deeply

incised; width of mouth l tlie width of head. SO to 95 scales in a longitudinal series. Dorsal 10-11,

the 2 anterior rays simple ; origin nearly equidistant from tip of snout and base of caudal ; free edge

straight; longest ray longer than the base of the tin. Anal 8, the 2 anterior rays simple, the fin, when

laid back, extending to the base of caudal. P(^ctoral shorter than the head, extending .^ to | of the

distance from its base to the origin of ventral, which is nearly- below the middle of the dorsal. Caudal

emarginate. Brownish, mottled with darker.

Hah. Mexico, Chihuahua and Durango :

Hio Casas Grandes ^ " ^, Eio Santa Maria'"', Rio Carmen''', Rio Sauz ^ and

Rio Conchos -^ *' in Chihuahua ; Rio Nazas ^ and Rio Mezquital ' in Durango.

Here described from seven specimens, the hirgest 150 mm. in total length, from the

R. Casas Grandes and the R. Nazas {Meek). The species attains a length of 450 mm.
From Girard's figure I should have thought that C. giizmaniensis was a distinct

species, differing in having a longer dorsal fin with 13 rays and in coloration, the back

and sides being dark, with an orange lateral baud. I place it in the synonymy on the

authority of Dr. Meek, who states that this is the coloration of adult males.

2. Catostomus bernardini.

Catostomus bernardini, Girard, Rep. U.S. & Mex. Bound. Surv., Fish. p. 40, t. 23. figs. 1-5

(1859)'; Jord & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 178 '^ Meek, Pubk

Columbian Mus., Zool. v. 1904, p. 32'.

Catostomus sonorensis, Meek, 1. c. '.

Difl'ers from the preceding especially in the larger scales, G5 to 73 in a longitudinal series.

Ilah. Mexico, Sonora i 2 3 4_

4. XYRAUCHEN, Eigenm. & Kirsch, 1S8S.

Xyrauchen, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 184..

This genus differs from Catostomus in having a sharp-edged hump behind the

occiput, produced by the remarkable development of the expanded plate-like anterior

interneural bones. It comprises two species from the Colorado River System, one of

which has been recorded from Horseshoe Bend, on the border of Sonora.

1. Xyrauchen cypho, Lockington, 1880.

Xyrauchen cypho, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 181'; Meek, Pabl.

Columbian Mus., Zool. v. 1904, p. 33 '.

Ilah. Colorado River i ".
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5. ABRAMIS, Cuv., 1817.

Abramis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 219.

Body ovate, compressed; abdomen behind the ventral fins compressed to form a keel. !Moutli small,

protractile ; no barbels. Phar3'ngeal teeth compressed, hooked, in a single series, .5— .3. Scales rather

large ; lateral lino complete, decurved. Dorsal fin short, posterior to the ventrals ; anal more or less

elongate.

Eight species in Europe and Western Asia and one in North America.

1. Abramis chrysoleucus, Mitchell, 1814.

Abramis chrysoleucus, Jord. & Everm. Bull. U.S. Nat. ilus. xlvii. 189G, p. 2.jO '

; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 57 ^

Ilab. Dakota and Nova Scotia to the Rio Grande ^ ".

6. CAMPOSTOMA, Agass., 1855.

Campostoma, Jord. & Everm. Bull. U.S. Nat. j\Ius. xlvii. 1896, p. 204..

This genus differs ixon\ Hybognathus in having the air-bladder completely surrounded

by the convolutions of the very long intestine.

Two species from the United States and Mexico.

1. Campostoma ornatum.

Campostoma ornatum, Girard, U.S. & Mex. Bound. Sarv., Fish. p. 40, t. 25. figs. 1-4 (1859)';

Giinth. Cat. Fish. vii. p. 183 (1868) ' ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

p. 205 '
; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 41 '.

Camposta pricei, Jord. & Everm. 1. c.'.

Depth of body 4 to 5 in the length, length of head 3| to 4. Diameter of eye 4| to 5^ in the length of head,

length of snout 3 to 3j, interorbital width 4 to 4^. 70 to 75 scales in a longitudinal series. Dorsal

9-10, with 7 or 8 branched rays ;
origin equidistant from tip of snout and base of caudal or a little

nearer the latter ; free edge straight or slightly convex ; longest ray considerably longer than the base

of the fin. Anal 8, with 6 branched rays. Pectoral 4 to | the length of head or of the distance from its

base to the origin of ventrals, which is nearly below that of the dorsal. Caudal emarginate. Caudal

peduncle nearly twice as long as deep. Sides with dark mottlings
;
young with a dark lateral band

ending in a caudal spot ; a black band on the basal part of the dorsal fin ; ventrals and anal sometimes

similarly banded.

Ilab. Southern Arizona and Northern Mexico :

Rucker Canon, a tributary of the Rio Yaqui in Southern Arizona ^
; Rio Oasas

Grandes * and R-io Conchos i ^ 4 i^ Chihuahua ; Rio Nazas in Durango 4.

Here described from several specimens, 75 to 110 mm. in total length, from

Chihuahua
(
Woohnan) and San Andres {Meek).
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2. Campostoma anomalum.
Campostuma anomalum (Tlafin., 1820), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 205';

Meek, Publ. Columbian Mus., Zool. v. 190-1., p. 42 ^

Campostoma formulosum, Girard, U.S. & Mcx. Bound. Surv., Fish. p. 41, t. 25. figs. 5-8 (1859) '

;

Joi-d. & Everm. t. c. p. 20G '

; Meek, 1. c.\

Campostoma nasutum, Girard, t. c. p. 42, t. 25. figs. 9-12°.

Closely allied to the preceding, but with much larger scales, 40 to 53 in a longitudinal series.

Ilah. Mississippi System and southwards to the Eio Grande ; in Mexico recorded from

the Rio San Juan in Nuevo Leon ^ '.

I have compared a specimen from Ohio with Girard's figures.

7. HYBOGNATHUS, Agass., 1855.

Hyhognuthus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, pp. 211 and 242.

Bod}- elongate, more or less compressed. Mouth protractile, small, horizontal, terminal or subterminal ; no

barbels. Pharyngeal teeth comjiressed, scarcely or sliglitly hooked, with broad grinding-surface, in a

single scries, 4—4. Scales large. Lateral line complete. Dorsal tin short, about in the middle of the

length of the fish ; anal short. Intestine elongate, with several convolutions.

About eight species, small herbivorous fislies, chiefly of the Mississippi and Rio

Grande Systems.

1. Hybognathus episcopus.

Dionda epnscopa, Girard, Proc. Ac. Philad. 185G, p. 177'.

Dionda melanops, Girard, t. c. p. 178^, and U.S. & Mex. Bound. Surv., Fish. p. 44, t. 26.

figs. 17-20 (1859) \

Dionda coudii, Girard, 1. c.', and t. c. p. 44, t. 26. figs. 1-4. '.

HyhognaUius pundifer, Garm. Bull. Mus. Comp. Zool. viii. 1881, p. 89°.

Hybognatlius civilis, Cope, Trans. Am. Phil. Soc. 1884, p. 167 '.

Hybognathus episcopus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 214 "*

; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 49'.

Hyboynatlius melanops, Jord. & Everm. t. c. p. 216 ".

Notropis rasconis, Jord. & Snyd. Bull. U.S. Fish. Coram, xix. 1899, p. 121, fig. (1900) ".

Hybognathus rasconis, Meek, t. c. p. 50, fig. 10 ''\

Depth of body 3 to 4 in the length, length of head 4 to 4J. Snout as long as eye, the diameter of which

is 3 to 3i in the length of head ; iuterorbital width 24 to 2g in the length of head. Mouth small,

subterminal. Dorsal .S-!J, with G or 7 branched rays ; origin nearly equidistant from tip of snout and

base of caudal. Anal 8. rectorals shorter than the head, not reaching the ventrals, which arc inserted

below or a little in advance of the origin of dorsal. 35 to 44 scales in a longitudinal scries, 6 or 7

in a transverse series from origin of dorsal to lateral line, 4 or 5 between lateral line and base of ventral.

Lateral line complete. Caudal peduncle nearly twice as long as deep. A more or less distinct dark

lateral stripe enduig in a caudal spot.

llalj. Southern Texas and Northern Mexico :

Camanche Spring, Rio Grande i, Brownsville, Texas lo
; Eio Conches in

Chihuahua 9 10 (j/e^./;j . Buena Vista ^ 3^ Parras^ and Saltillo^ in Coahuila; Rio
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San Juan in Nuevo Leon * ^ 7 9
{J^lgf.jc'j ; Durango in Durango ^ ; Rio Verde in

San Luis Potosi 11 12 ^Me£Jc).

Here described from several specimens, measuring up to 70 mm. in total length.

8. ALGANSEA, Girard, 1856.

Algansea, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 211.

This genus differs from Hyhognathus in the larger and more oblique mouth and in

the smaller scales. It comprises four species from the Rio Lerma System (including

the Valley of Mexico and the upper tributaries of the Panuco).

Synopsis of the Si)ecies.

I. 10 to 12 gill-rakers on the lower part oE the anterior arch; G7 to 7Q scales in a longitudinal

series.

12 to 14 scales between lateral line and base of ventral fin 1. tincella.

8 to 11 scales between lateral line and base of ventral fin ........ 2. afjinis.

II. 13 or 14 gill-rakers on the lower part of the anterior arch ; GO to 66 scales

in a longitudinal series, 7 or 8 between lateral line and base of ventral fin . 3. stigmatura.

III. 15 to 17 gill-rakers on the lower part of the anterior arch; 76 to 86 scales

in a longitudinal series 4. dugesi.

1. Algansea tincella.

Leuciscus tincella, Cuv. & Val. Hist. Nat. Poiss. xvii. p. 323 (1844)' ; GLinth. Cat. Fish. vii.

p. 244 {1868)\

Algansea tincella, Girard, U.S. & Mex. Bound. Surv., Fish. p. 46, t. 27. figs. 1-4 (1859)'; Jord.

Ss Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 45'.

Algansea tincella (part.). Meek, Publ. Columbian Mus., Zool. v. 1904, p. 44°.

Depth of body 3| to 4i ia the length, length of head 3| to 4. Snout considerably longer than eye, the

diameter of which is 5^ to 7 in the length of head ; interorbital width 2| to 3 in the length of head.

10 to 12 gill-rakers on the lower part of the anterior arch. 70 to 76 scales in a longitudinal series,

14 to 16 in a transverse series from dorsal fin to lateral line, 12 to 14 between lateral line and base of

ventral fin. Dorsal 9, with 7 branched rays ; origin a little nearer to base of caudal than to tip of

snout ; free edge straight or slightly convex ; longest ray i to | the length of head. Anal 8, with

6 branched rays, when laid back not reaching the caudal fin. Pectoral f to 4- the length of head, not

extending to the ventrals, which are inserted nearly below the origin of dorsal. Silvery
; back brownish

;

fins pale.

Hah. Valley of Mexico ^ 35

Here described from four specimens, 100 to 150 mm. in total length, from Mexico

{Mexico Mus.) and Chalco {Meek).

2. Algansea affinis, sp. n. (Tab. XXV. fig. l.)

Algansea tincella (part.). Meek, Publ. Columbian Mus., Zool. v. 1904, p. 44'.

Depth of body nearly equal to the length of head, which is 4 to 4| in the length of the fish. Snout longer
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than e3T, the diameter of which is 4i to 5 in the length of head ; intcrorhital width 2= to 3 in the length

of head. 10 gill-rakers on the lower part of the anterior arch. G5 to 76 scales in a longitudinal series,

13 to 16 in a transverse scries from dorsal fin to lateral line, S to 11 Ijctween lateral line and base of

ventral fin. Dorsal 0, with 7 branched rays ; origin equidistant from tip of snout and base of caudal or

slightly nearer the latter ; free edge straight ; longest ray | the length of head. Anal 8, witli 6 branched

rays. Pectoral i| the length of head, not reaching the ventrals, which are inserted below the origin of

the dorsal. Traces of a dark lateral band ending in a caudal spot.

Hal. Mexico, Rio Lerma and upper tributaties of the Ttio Panuco i.

Here described from several specimens, 90 to 120 mm. in total length, from Aguas

C'alientes [Jordan), Salamanca [Woohnan), and San Juan del Rio [Meek).

This species has a shorter head and larger eye than A. tincella, but is especially

distinguished by the fewer scales between the lateral line and the ventral fin.

3. Algansea stigmatura, sp. n. (Tab. XXV. fig. 2.)

Depth of body 4 to 4| in the length, length of head 3.5 to 4. Snout as long as eye, the diameter of which is

4 in the length of head ; intcrorhital width 2| to 3 in the length of head. 13 or 14 gill-rakers on the

lower part of the anterior arch. 60 to 60 scales in a longitudinal series, 13 to 15 in a transverse series

from origin of dorsal to lateral line, 7 or S between lateral line and base of ventral fin. Dorsal 9, with

7 branched rays ; origin equidistant from tip of snout and base of caudal
;
free edge straight

;
longest,

ray | the length of head. Anal 8. Pectoral s the length of head, not reaching the ventrals, which are

inserted nearly below the origin of dorsal. Silvery ; a dark caudal spot.

llah. Mesico, Rio Grande de Santiago.

Four specimens, 55 to 75 mm. in total length, collected by Dr. A. C. Buller.

4. Algansea dugesi.

Ahiansea dugnsi, Bean, Proc. U.S. Nat. Mus. 1892, p. 283, t. 44. fig. 1 '

; Jord. & Everm. Bull,

U.S. Nat. Mus. xlvii. 189G, p. 212', and 1900, fig. 98
' ; Meek, Publ. Columbian Mus.,

Zool. V. 1904, p. 45, fig. 8'.

Algansea lucustris, Steind. Deukschr. Ak. Wien, Ixii. 1895, p. 526, t. 3. fig. 1 '; Meek, t. c. p. 47 °.

Algansea tarascorum, Steind. t. c. p. 527, t. 3. fig. 2\
? Algansea rubescens, Meek, t. c. p. 46, fig. 9 '.

Depth of body nearly equal to the length of head, which is Sj to 4 in the length of the fish. Snout longer

than eye, the diameter of which is 4.] to in the length of head ; intcrorhital width 3 in the length of

head. 15 to 17 gill-rakers on the lower part of the anterior arch. 76 to 86 scales in a longitudinal

series, 18 to 21 between dorsal fin and lateral line, 12 to 15 between lateral line and root of ventral.

Dorsal 9, with 7 branched rays ; origin ecjuidistant from tip of snout and base of caudal or a little nearer

the latter; free edge straight; longest ray j to j the length of head. Anal 8, with 6 branched rays.

Pectoral
jj- to i| the length of head, not reaching the ventrals, which arc inserted nearly below the origin

of dorsal. Silvery, hack darker
;
young with a dark spot at the base of caudal.

Ilab. Me.xico, Rio Lerma System :

Lake Yuriria in Guanajuato ^ ; Lake Chapala in Jalisco ^ ; Lake Patzcuaro in

Michoacan * •'^ ".

Here described from three specimens, 100 to 200 mm. in total length, from
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L. Patzcuaro (Mexico Mas., MeeJc). These evidently correspond to Steindachner's

A. lacustris and A. farascorum. Meek gives 85 to 1 00 scales in a longitudinal series

for A. lacustris, but my lower counts agree with those of Steindachner. I have

examined the type of At. dugesi in the U.S. National Museum at Washington. .1

count 84 scales in a longitudinal series, 18 between dorsal fin and lateral line, 14 from

lateral line to root of ventral fin.

A. ruhesceiis is said to differ from A. dugesi in the more numerous gill-rakers, 22 or

23 on the first arch ; in the specimens described above I count 19 to 22 (4-5+ 15-17).

9. PTYCHOCHEILUS, Agass., 1855.

Ptychocheilus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 2.2i.

This genus differs from Leuciscus in the large subterminal horizontal mouth

extending to below the eye and in the subconical pharyngeal teeth set wide apart on

the long, slender, lower pharyngeal bones. It comprises three species, large fishes

from the Pacific Coast streams of the United States and Northern Mexico.

1. Ptychocheilus lucius, Girard, 1856.

Ptychocheilus lucius, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 224; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 52.

Hah. Colorado Hiver and Northern Sonora.

This species is said to reach a length of five feet and a weight of eighty pounds.

10. LEUCISCUS, Cuv., 1817.

Gila (Baird & Girard) and Leuciscus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, pp. 226

and 228.

Body ovate or elongate, more or less compressed. Mouth protractile, terminal or subterminal, small or

moderate, usually more or less oblique ; uo barbels. Pharyngeal teeth compressed, hooked, in t^v

series, 1-2, 4-G—6-4, 1-2. Dorsal fin short ;
anal short or of moderate length.

A large number of species from Europe, Asia, and North America.

Synopsis of the Mexican Species.

8.5 to 90 scales in a longitudinal series 1. ehgans.

60 to 75 scales in a longitudinal series 2. nigrcsceus.

1. Leuciscus elegans.

Gila elegans, Baird & Girard, Proc. Ac. Philad. 1853, p. 369 ^ Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 226 = ; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 53 \

? Gila minacm. Meek, t. c. p. 54, fig. 11 ^

BIOL. CENTR.-AMER., Pisces, November 1907. X
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Hah. Colorado and Gila Rivers 1 2 s^ headwaters of the Rio Yaqui, at Minaca in

Chihuahua *.

The species attains a length of 300 mm. or more. Some of the distinctive characters

assigned to G. minaccB by Dr. Meek are evidently due to the small size of the specimen

described.

2. Leuciscus nigrescens.

Gila pidchella (non Leuciscus pulchellus, Storer), Baird & Girard, Proc. Ac. Philad. 1854^ p. 29 '.

rigoma pulchella, Giravd, Proc. Ac. Pliilad. 1856, p. 206", and U.S. & Mex. Bound. Surv., Fish.

p. 62, t. 34. figs. 5-8 (1859)1

Tigoma nigrescens, Girard, t. c. p. 207 *, and t. c. p. 64, t. 32. figs. 1-4'.

Tigomci pulchra, Girard, 1. c.°, and t. c. p. 65 '.

Tigoma conspersa, Garm. Bull. Mus. Comp. Zool. viii. 1881, p. 91 '.

Cheonda modesta, Garm. t. c. p. 92 °.

Cheonda nigrescens , Garm. 1. c.'°.

Leuciscus nigrescens, Jord. & TLycrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 233"; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 55 '".

Depth of bod)' 3j to 4j in the length, length of head 3g to 4. Snout longer than eye, the diameter of which

is 44 (young) to 6j in the length of head ; interorbital width 3 in the length of head. Month terminal,

oblique. Dorsal 10, with 8 branched rays ; origin above the insertion of tlie innermost ray of the

ventral. Anal 9. 60 to 75 scales in a longitudinal series, 15 to IS in a transverse series from origin

of dorsal to lateral line, 8 to 10 between lateral line and base of ventral. Lateral line complete.

Silvery, back darker ; a dark lateral stripe ending in a caudal spot present in the young.

Hab. Mexico, Chihuahua, Coahuila, and Durango :

Rio Grande "
; Rio Casas Grandes (3£eek) i 2 s 4 5 12^ j^q ganta Maria ^-, Rio

Carmen i- and Rio Conchos
(
Woolman) ^ ^ ^" in Chihuahua ; Parras 10 and

Saltillo ^ in Coahuila ; Rio Nazas ^ ^^ ^nd Durango {Meek) ^^ in Durango.

Here described from several specimens measuring up to 150 m)n. in total length.

11. FALCULA, Jord. & Snyd., 1900.

Falcula, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 124 (1900).

Although the single species of this genus does not appear to be specially closely

related to the small fishes which are comprised in Notropis, it is difficult to find

characters by which to separate it from them generically. Until a study of the

anatomy makes its relationships clear, the external character of the larger number of

rays (10 instead of 8) in the ventral fins may be used.

1. Falcula chapalae.

Falcula chapalm, Jord. & Snyd. Bull. U.S. FisL. Comm. xix. 1899, p. 125, fig. (1900) '
; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 58, fig. 12'.

Depth of body nearly equal to the length of head, which is 4 in the length of the fish. Snout louii-er than
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eye, the diameter of which is 5 to 6 in the length of head ; infcerorbital width Sg to 3| in the length of

head. Mouth terminal, oblique. Dorsal 10, with 7 branched rays ; origin equidistant from tip of snout

and base o£ caudal or a little nearer the former ; longest ray f to
-f

the length of head. Anal 10.

Ventrals inserted below or in advance of the origin of dorsal. 45 to 50 scales in a longitudinal series,

8 in a transverse series from origin of dorsal to lateral line, 4 or 5 between lateral line and base of

ventral. Silvery, back darker ; fins pale.

Hah. Mexico, Rio Lerma System :

Lake Chapala ^^ (^Buller) ; Ojo de Agua, Michoacan [Mexico Mus.).

Here described from four specimens, 130 to 190 mm. in total length.

12. NOTEOPIS, Eafin., 1818.

Notropis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 254.

This genus differs from Leuciscus in the smaller number of pharyngeal teeth, in

one or two series, 4, 0-2—0-2, 4.

The scales are large (30 to 60 in a longitudinal series), and the ventral fins are

8-rayed.

A large number of species of small fishes from the United States east of the Eock}'

Mountains and from Mexico.

Synopsis of the Mexican Species.

I. Mouth subterminal, the lower jaw included.

.'55 to 39 scales in a longitudinal series . 1. boucarcU.

42 scales in a longitudinal series 2. orca.

48 to 54 scales in a longitudinal series 3. nazuH.

54 to 60 scales in a longitudinal series 4. salUei.

II. Mouth terminal, oblique, with the jaws equal anteriorly.

A. 32 to 40 scales in a longitudinal series.

1. Lateral line complete or absent ou a few scales posteriorly.

a. Caudal peduncle .2J as long as deep 5. chihuahua.

b. Caudal peduncle not more than twice as long as deep.

a. Diameter of eye 2^ (young) to 3i (adult) in the length of head;

82 to 36 scales in a longitudinal series 6. macrostomm.

/3. Diameter of eye 3^ to 5 in the length of head ; 34 to 40 scales

in a longitudinal series.

Males with several dark cross-bars ; anal fin of 8 or 9 rays 7. oriiatus.

Males with a dark vertical bar behind the head ;
aual fin of 9 or 10 rays;

length of head 3f to 4 in the length of the fish 8. lutrensis.

Males with a dark vertical bar behind the head; anal fin of 10 to 12 rays;

length of head 4 to 44 in the length of the fish 9. f/armani.

2. Lateral line incomplete, not continued beyond the ventral fins.

38 scales in a longitudinal series 10. santamarue.

33 to 35 scales in a longitudinal series 11- calientifi.

X 2
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B. 40 to 50 scales in a longitudinal series.

Diameter of eye 3 to 3^ in the length of head (in specimens measuring up to

55 mm.) ; caudal deeply notched, the middle rays i as long as the

longest 12. formosus.

Diameter of eye 4 to 5 in the length of head (in specimens measuring up to

80 mm.) ; caudal moderately notched, the middle rays | as long as the

longest 13. a;:tecus.

1. Notropis boucardi. (Tab. XXV. figg. 4, 5.)

Montana nitida (non Alburnus nitidus, Kirtland), Girard, Proc. Ac. Philad. 1856, p. 21 \

Leuciscus boucardi, Giinth. Cat. Fish. vii. p. 485 (1868) ".

Graodus nigrotaniatus, Giinth. 1. c. ^

Rutihis boucardi, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 247 '.

Notropis nigrotaniatus, Jord. & Everm. t. c. p. 264 '.

Notropia hraytoni, Jord. & Everm. 1. c. " ; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 65 '.

Xvtropis boucardi, Meek, t. c. p. 67 ".

Depth of body .3| to 4| in the length, length of head 3| to 4k. Diameter of eye 3| to 4^ in the length of

head. Month little oblique ; lower jaw included within the upper ; snout obtuse. Dorsal 9, with 7

branched rays. Anal 8-10, with 6 to 10 branched rays. Ventrals inserted nearly below the origin of

dorsal, which is about equidistant from tip of snout and base of caudal. .3-5 to 39 scales in a longitudinal

series, 6 or 7 in a transverse series from origin of dorsal fin to lateral line, 3 or 4 between lateral line

and base of ventral fin. Lateral lino complete. Caudal peduncle about twice as long as deep. Usuall}'

a dark lateral stripe ending in a caudal spot.

JIab. Mexico, rivers of Nuevo Leon and Tamaulipas and northern tributaries of the

E-io Balsas :

Cadereita '' and Rio San Juan ^ (Meek) in Nuevo Leon ; Rio Conchos ^ and

Rio Soto Marina '^ {Meek) in Tamaulipas ; Yautepec ^, Cuautla '', Cuernavaca

"

[Boucard), Atlixco ^ s, Puente de Ixtla^ [Meek), Matamoros^, Jojutla® and

Chietla ^.

Here described from a series of specimens measuring up to 100 mm. in total length.

The examples figured are the types of Leuciscus boucardi (fig. 4) and Graodus

nigrotceniatus (fig. 5).

2. Notropis orca.

Notr'j^iis orca, Woolman, Bull. U.S. Fish. Comm. xiv. 1894, p. 56 ' ; Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 1896, p. 289".

Hah. Rio Grande at El Paso, Texas.

3. Notropis nazas.

Kolotropns nazas. Meek, Publ. Columbian Mus., Zool. v, 1904, p. 70, fig. 19'.

Depth of body 4 to 4i in the length, length of head 4. Diameter of eye 3.| to 32 in the length of head.
Mouth little oblique; lower jaw included within tlie upper; snout rather pointed. Dorsal 9, with 7
branched rays. Anal 9. Ventrals inserted in advainc of tlic origin oi dorsal, wliieh is a little nearer

to the base of caudal than to the tip of snout. 4S to 54 scales in a longitudinal series, 9 or 10 in a
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transverse series from origin of dorsal to lateral line, 5 between lateral line and root of ventral tin. Lateral

line complete. Caudal peduncle 3 times as long as deep. A narrow dark lateral stripe ending in :i

small caudal spot.

Hah. Mexico, Rio Nazas in Durango i {Meek).

Here described from seven specimens, measuring up to 70 mm. in total length.

4. Notropis sallsei. (Tab. XXV. fig. 3.)

CeraticMkys sallmi, Giiuth. Cat. Fish. vii. p. 484 (1868) \

Zophendum australe, Jord. Proc. U.S. Nat. Mus. 1870, p. 300 '.

Algansea sallcei, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 212 \

Azlecula mexicana, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 61, fig. 15 '.

Depth of bod}' 3 J in the length, length of head 4. Diameter of eye 5 in the length of head. Mouth terminal

;

snout rather obtuse. Dorsal 9, with 7 branched raj's ; origin nearer to base of caudal than to tip of snout

;

longest ray i or a little more than ^ the length of head; free edge straight or convex. Anal 8-9, with

6 or 7 branched rays. Pectoral | the length of head, not reaching the ventrals, which are inserted

slightly in advance of the origin of dorsal. 56 to GO scales in a longitudinal series, 8 or 9 in a transverse

series from dorsal fin to lateral line, 6 or 7 between lateral line and base of ventral fin. Lateral Iin(!

complete. Caudal peduncle about twice as long as deep. Brownish, with silvery stripes along the

series of scales.

Ilab. Mexico, Rio Lerma and upper tributaries of the Rio Balsas and the Rio Panuco

:

Lake Tupataro in Guanajuato "
; Rio San Juan in Hidalgo *

; Cuernavaca in

Morelos i.

Here described from the types, three specimens of 70 to 85 mm., from Cuernavaca

(Boucard), with which I have compared several smaller specimens from San Juan del

Rio {Meek), received as A. mexicana.

5. Notropis chihuahua.
Notropis chihuahua, Woolman, Am. Nat. 1892, p. 260"

; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 265 -.

Nototropis robustus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 66, fig. 17 '.

Nototropis chihuahua, Meek, t. c. p. 67, fig. 18 '.

Depth of body nearly equal to the length of head, which is 4 in the length of the fish. Diameter of eye

3| to 31- in the length of head. Mouth terminal, slightly oblique
;
jaws equal anteriorly ; snout

obtuse. Dorsal 9-10, with 7 branched rays. Anal 8-9, with 6 or 7 branched rays. Ventrals inserted

below or a little in advance of the origin of dorsal, which is nearly equidistant from tip of snout and

base of caudal. 33 to 38 scales in a longitudinal series, 6 to 8 in a transverse series from origin of

dorsal to lateral line, 4 or 5 between lateral line and base of ventral fin. Lateral line complete. Caudal

peduncle about 2i as long as deep. A dark lateral stripe usually ending in a caudal spot ; small dark

spots on the upper half of the body in the adult.

Hab. Mexico, Rio Conchos in Chihuahua 1
2 3 4_

Here described from several specimens, measuring up to 70 mm. in total length.

Notroim santarosalias, Meek (Publ. Columbian Mus., Zool. v. 1904, p. 75, fig. 22), is

based on a specimen of about 45 mm., which may be a young example of N. chihuahua.
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6. ITotropis macrostomus.
('ijj)rmeUa macrostoma, Giravd, Proc. Ac. Pliilad. 1856, p. 198 ', aud U.S. & Mex. Bound. Surv.,

Fish. p. 54, t. 31. figs. 5-8 (1859) \

Nofropis macrostomus, Jord. & Everm. -Bull. U.S. Nat. Mus. xlvii. 1896, p. 274'; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 7.2'.

Notropis forhnensis, ]Meek, t. c. p. 70, tig. 20".

Depth of body nearly equal to the length of head, vrhich is '3'i to ol in the length of the fish. Diameter of

eye 2~ to 2| (young) in the length of head. Mouth terminal, oblique : snout pointed. Dorsal 8-9, vritl)

fi or 7 branched rays ; origin equidistant from tip of snout and base of caudal. Anal .S-9. Ventrals

inserted below or a little in advance of the origin of dorsal. 32 to 36 scales in a longitudinal series, in

n transverse series from origin of dorsal to lateral line, 3 between lateral line and base of ventral.

Lateral Hue complete. Caudal peduncle nearly twice as long as deep. A dark lateral stripe.

llah. Texas, Devil's River i.

—

Mexico, Rio San Juan in Nuevo Leon^^j Jiio Forloii

in Tamaulipas •"' [MceJc).

Here described from three specimens, measuring up to 45 mm. in total length,

received as N. forlonensis; these are only to be distinguished from small examples

of N. lutrensis by the larger eye, and appear to be the young of the species described

;ir:d figured by Girard.

7. Notropis ornatus.

Codoma ornata, Girard, U.S. & Mex. Bound. Surv., Fish. p. 53, t. 29. figs. 22-25 (1859) '.

Notropis ornatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 270
' ; Meek, Publ. Columbian

Mus., Zool. V. 1904, p. 68 \

Depth of body 3 (adult) to 3| (young) in the length, length of head Sj to 4. Diameter of eye 3| to 4^ in

the length of head. Mouth terminal, oblique
;
jaws equal anteriorly ; snout obtuse. Dorsal 0, with

7 branched rays. Anal S-0, with or 7 branched rays. Vontrals inserted a little in advance of the

origin of dorsal, which is equidistant from tip of snout and base of caudal or a little nearer the latter.

30 to 4U scales iu a longitudinal scrie.s, to 8 in a transverse series from origin of dorsal to lateral line,

3i to -H between lateral line and base of ventral fin. Lateral line complete. Caudal peduncle twice as

long as deep. Males with blackish cross-bars and with the fins dark with pale edges ; females and

young with a lateral stripe and with the fins pale.

llah. Mexico, rivers of Chihuahua and Durango:

Chihuahua!-'' {Meek); San Andres 3, Jimenez^', and Miiiaca^ in Chihuahua;

Santiago Papasquiaro ^ (Meek) and Durango in Durango ^.

Here described from specimens measuring up to 70 mm. iu total length.

8. Notropis lutrensis.

Leuciscus lutrensis, Baird & Girard, Proc. Ac. Pliilad. 1853, p. 391 '.

Moniana couchi, Girard, U.S. & Mex. Bound. Surv., Fish. p. 57, t. 30. figs. 21-24 (1859) '\

Mimiana rutila, Girard, 1. c. t. 30, ligs. 1-t '.

Notropis lutrensis, .lord. & Everm. Bull. L-.S. Nut. Mus. xlvii. 1896, p. 271 '

; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 72 '.

Depth of body 2j to 3i in the length, length of head 3-! to 4. 4)iameter of eye 4 to 5 iu the length of head.

Mouth terminal, oblique ; jaws equal anteriorly ;
snout rather obtuse. Dorsal '.I, with 7 liraTicbed rays.
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Anal 9-10. Ventrals inserted a little before the origin of dorsal, which is equidistant from the tip of

snout and base of caudal or a little nearer the latter. 34 to 38 scales in a longitudinal series, 6 to S in

a transverse series from origin of dorsal to lateral line, 3 or 4 between lateral line and root of ventral.

Lateral line usually complete. Caudal peduncle If to 2 as long as deep. A dark vertical bar beliiud

the head ; a lateral stripe on the posterior part of the bod}-.

Hah. South Dakota to Northern Mexico :

In Mexico recorded from the Rio Santa Maria •'', Rio Carmen ' [Meelc), Rio

Sauz^ {Meeli), and Rio Conchos^'^ (Meek) in Chihuahua; Rio San Juan in

Nuevo Leon 2 3 5. j^jq Conchos in Tamaulipas '.

Here described from several specimens, measuring up to 70 mm. in total length.

9. Notropis garmani.
Cyprinella rubripiiina (non Argyreus ruhripinnis, Heck.), Garm. Bull. Mus. Corop. Zool. viii. 1881,

p.9r.

Notropis garmani, Jord. Cat. Pish. N. Am. p. 813 (1885J ' ; Jord, & Everm. Bull. U.S. Nat. Mus.

xlvii. 189G, p. 281 '; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 73 '.

Very similar to N. liUrensis, but with the head smaller (4 to ih in the length of the fish) and the anal tin

usually longer (of 10 to 12 rays).

Ilab. Mexico, Rio Nazas :

Lerdo (Meek) and Santiago Papasquiaro in Durango''; Parras in Coahuila''.

I have examined four specimens, measuring up to 70 mm. in total length.

10. Notropis santamarisB.

Notropis santamarice, Everm. & Goldsborough, Bull. U.S. Fish. Comm. xxi. 1902, p. 147, fig. '

;

Meek, Publ. Columbian Mus., Zool. v. 1904, p. 74, fig. 21 '\

Very close to N. lutrensis and perhaps not really distinct, but the lateral line incomplete, terminating below

the origin of the dorsal tin, and only 2 scales between the lateral line and the base of the ventral fin.

Ilab. Mexico, Lago de Santa Maria in Chihuahua.

11. Notropis calientis.

Notropis calientis, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 122, fig. (1900)'; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 65, fig. 16 \

Depth of body 3^ to 3| in the length of the fish, length of head
;'.f

to 4. Diameter of eye 4 in the length o/'

head. Mouth terminal, oblique
;
jaws equal anterioily ;

snout obtuse. Dorsal U, with 7 branched rajs.

Anal 7-8, with 5 or 6 branched ra3-s, Ventrals inserted below or a little in advance of the origin of

dorsal, which is nearly equidistant from tip of snout and base of caudal. 32 to 3.5 scales in a

longitudinal series, 6 or 7 in a transverse series from origin of dorsal to lateral line, 3 or 4 between

lateral line and base of ventral fin. Lateral line incomplete, not extending further back than the

vertical from the origin of the dorsal fin. Caudal peduncle twice as long as deep. A dark lateral stiipu.

Hab. Mexico, Rio Lerma System :

Aguas Calientes ^ -, Ocotlan^, Acambaro-.

Here described from eight specimens, measuring up to 50 mm. in total length,

from Aguas Calientes {Meek).
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12. Notropis formosus.

Moniana formosa, Girard, U.S. & Mcx. Bound. Surv., Fish. p. .58, t. 30. figs. 5-9 (1859) '.

Notropis formosus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 271'; Meek, Publ.

Columbian Mus., Zool. v. 1901, p. 74,'.

Depth of body 3 to 4 in the length, length of head 3-j to 4. Diameter of eye 3 to 3| in the length of liead.

Mouth terminal, oblique ; jaws equal anteriorly ; snout rather pointed. Dorsal 9, witli 7 branehed rays,

its origin equidistant from tip of snout and base of caudal or a little nearer the latter. Anal 8-9.

Ventrals inserted in advance of the origin of dorsal. 40 to 50 scales in a longitudinal series, 8 to 10 in

a transverse series from origin of dorsal to lateral line, 4 to 6 between lateral line and base of ventral.

Lateral line usually complete. Caudal peduncle about twice as long as deep. A lateral stripe on the

posterior part of tho body.

Ilah. Mexico, Eio Casas Grandes in Chihuahua

:

Rio Mimbres ^ ; Colonia Juarez ^ (Meek).

Here described from several specimens, measuring up to 55 mm. in total length.

13. Notropis aztecus.

Codoma vittata (uon Leuciscus viitatus, De Kay), Grirard, U.S. & Mex-. Bound. Surv., Fish. p. 53,

t. 29. figs. 18-21 (1859) \

Notropis aztecus, Woolm. Bull. U.S. Fisli. Comm. xiv. 1894, p. 63, t. 2'
; Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 1896, p. 258 ^

Aztecula lermee, Everm. & Goldsborougli, Bull. U.S. Fish. Comm. xxi. 1902, p. 147, fig. 3*; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 60, fig. 14 '.

Aztecula vittata, Meek, t. c. p. 59, fig. 13 ".

Depth of body 31 to 4 in the length, length of head 4 to 4|. Diameter of eye 4 to 5 in the length of head.

Jlouth terminal, oblique: jaws equal anteriorly; snout obtuse, deourved. Dorsal 9, with 7 branched

rays : origin a little nearer to base of caudal than to tip of snout ; longest ray ^ or a little more than 4

the length of head ; free edge straight or convex. Anal 8. Pectoral shorter than the head, not

reaching the ventrals, which are inserted a little iu advance of the origin of dorsal. 43 to 50 scales in

a longitudinal series, 7 or 8 in a transverse series from dorsal fin to lateral line, 4 or 5 between lateral

line and base of ventral fin. Lateral line complete. Caudal jjeduncle nearly twice as long as deeii.

Young with a dark lateral band ending iu a caudal spot.

JIah. Mexico, Rio Lerma System, Valley of Mexico, and upper tributaries of the

Rio Balsas

:

Lerma -^"^ (Meek), Texcoco '^ {Meek), Chalco*^, and Xochimilco {Gadoto) in

Mexico 1 2 .3 . Puebla in Puebla*^.

Here described from six specimens, measuring from 45 to 80 mm. iu total leno-th.

13. EVARRA, Woolman, 1894.

Evarra, .lord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 304.

Allied to Notropis and evidently derived from a type similar to N. (tziecua, but distinguished by the smaller
scales, the more elongate and less com])ressed body, and the broader istlimus, the gill-openin"-s not
extending forward below to the level of the posterior edge of the proeoperculum.

Two species from the Valley of Mexico.
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1. Evarra eigenmanni.
Evarra eigenmanni, Woolman, Bull. U.S. Fish. Comm. 1894, p. 64'; Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1896, p. 304=; Meek, Publ. Columbian Mus., Zool. v. 1904, p. 77,

fig. 23 \

Depth of body 5i in the length, length of head 4|. Diameter of eye 4| in the length of head. Snout obtuse
;

mouth small. Dorsal 9, with 7 branched rays: origin nearer to base of candal than to tip of snout.

Anal 8. Ventrals inserted in advance of the origin of dorsal. 85 scales in a longitudinal series, 15 in

a transverse series from origin of dorsal to lateral line, 9 between lateral line and base of ventral.

Lateral line complete. Silvery, back darker ; an indistinct lateral stripe ending in a small caudal spot.

Hab. Valley of Mexico :

City of Mexico i 2
(
Woolman) ; Tlahuac 3.

Here described from the type, 60 mm. in total length.

2. Evarra tlahuacensis.

Evarra tlahuacensis. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 78, fig. 24 '.

Differs from the preceding in the smaller scales (95 in a longitudinal series) and the longer anal fin (of

14 rays).

Ilab. Valley of Mexico, Tlahuac 1.

14. PHENACOBIUS, Cope, 1867.

Phenacohius, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 302.

Body elongate, little compiressed. Mouth protractile, inferior ; lower hp produced into a flesh}' lobe on each

side ; no barbels. Pharyngeal teeth compressed, hooked, in a single series, 4—4. Scales small or

moderate (40 to 60 in a longitudinal series) ; lateral line complete. Dorsal and anal fins short.

This genus comprises five species, small fishes of the Eastern United States and the

Mississippi System, one extendmg south to the Eio Grande.

1. Phenacobius scopifer, Cope, 1870.

Phenacohius scopifer, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 303'; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 76 '.

Hab. Illinois to the Eio Grande i 2.

15. XYSTROSUS, Jord. & Snyd., 1900.

Xystrosus, Jord. & Snyd. Bull. U.S. Fish. Comm. xix. 1899, p. 123 (I'JOO).

This genus appears to be nearest to Falcula, but is at once distinguished by the numerous very long and

slender gill-rakers.

A single species from Lake Chapala.

1. Xystrosus popoche.

Xystrostis popoche, Jord. & Suyd. Bull. U.S. Fish. Comm. xix. 1899, p. 123, fig. (1900) '; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 43, fig. 7"'.

Depth of body 4 to 4^ in the length, length of head oh Mouth rather large, terminal, oblique
;
gill-rakcrs

BIOL. CBNTR.-AMER., Pisces, February 1908. Y
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very long, slender, and numerous. 60 to 70 scales in a longitudinal scries. Dorsal 9-10, with

7 bi-anchcd rays ; origin equidistant from tip of snout and base of caudal and above the insertion of (he

vcntrals. Anal 8-10, with 6 or 7 branched rays. Silvery, back darker ; fins plain.

Ilal). Mexico, Lake Chapala in Jalisco ^ " [Buller, Meek).

I have examined three specimens, 200 to 230 mm. in total length.

16. STYPODON, Garm., 1881.

Stijpodun, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. ISDG, p. 2.20.

Body oblong, compressed. Mouth small, protractile ; no barbels. Pharyngeal teeth cylindrical, -with conves

apices, in a single series, 3—3. Scales large (35 in a longitudinal series) ; lateral line complete,

decurved. Dorsal and anal fins short.

A single species from Coahnila.

1. Stypodon signifer.

Stypodon siynifer, Garm. Bull. Mus. Comp. Zool. viii. 1881, p. 90'; Jord. & Evcrm. Bull. U.S.

Nat. Mus. xlvii. 1896, p. 220'; Meek, Publ. Columbian Mas., Zool. v. 1904, p. .51 \

Hah. Mexico, Lake Parras in Coahnila i.

17. PIMEPHALES, Eafin., 1820.

Pimephales, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 210.

Body more or less elongate, moderately compressed. Mouth small, inferior, protractile; no barbels.

Pharyngeal teeth with oblique grinding-surfaco, usually not hooked, in a single series, 4—4. Scales

moderate. Dorsal and anal fins short, the former with the first ray more or less spinous (in adult males

covered by a thick skin) and separated from the second by a membrane. Intestine elongate.

Three or four species from the United States and Northern Mexico.

1. Pimephales confertus.

Hyborhynclms confertus, Girard, Proc. Ac. Philad. 1856, p. 179'.

Pimephales promelas confertus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 217 '.

PiMelocepliates coaferlus, ]\Icek, Publ. Columbian Mus., Zool. v. 1904, p. 50'.

Depth of body 3| to 3| in the length, length of head
3jf

to 4. Snout obtuse
; diameter of eye 3 i to 3| in the

length of head. Dorsal 10, with 8 branched rays. An;d 8. 50 to 55 scales in a longitudinal series,

8 between lateral line and base of ventral. A dark lateral stripe ; males dark with pale vertical bars.

Hah. South-western Texas and Northern Mexico :

Rio Pecos 1 and Brownsville ^ in Texas ; Rio Casas Grandes -^ Rio Santa Maria '-\

Rio Conchos^ [Meek) and Mihaca^ in Chihuahua.

Here described from six specimens, measuring up to GO mm. in total length.

18. COCHLOGNATECUS, Baird & Girard, 1854.

Cochlofjnathus, Jord. & Evcrm. BuU. U.S. Nat. Mus. xlvii. 1896, p. 251.

Differs from Fimephales especially in the structure of the jaws, each of whicli is provided with a hard cutting-
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plate. The pharyngeal teeth are more strongly hooked than in Pimepludes, and the intestine is

shorter.

Two species from Texas and the Eio Grande.

1. Cochlognathus ornatus.
Cochlognathus ornatus, Baircl & Girard, Proc. Ac. PMlad. 1854, p. 158' ; Girard, Bull.U.S. & Mex.

Bound. Surv., Fish. p. 46, t. 25. figs. 12-17 (1859) ''

; Jord. & Everm. Bull. U.S. Nat. Mus.
xlvii. 1896, p. 252'.

Hah. Rio Grande at Brownsville ^ ^ 3_

19. YUHmiA, .lord. & Everm., 1896.

Yuriria, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 315.

Body elongate, compressed. Mouth protractile, terminal, oblique ; a small barbel at the end of each

maxillary. Pharyngeal teeth compressed, hooked, in a single series, 4—4. Gill-openings separated by

a narrow isthmus. Scales large. Dorsal and anal fins short, the former about in the middle of the

length of the fish; ventral fins 10-rayed.

A single species from the Rio Lerma System.

1. Yuriria alta.

Hudsonius alius, Jord. Proc. U.S. Nat. Mus. 1879, p. 301 \

Hybopsis alius, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 321', and 1900, fig. 138'
;

Meek, Publ. Columbian Mus., Zool. v. 1904, p. 81 '.

Depth of body about 4 in the length, length of head 3| to 4. Snout longer than eye, the diameter of which

is 44 fo 5 in the length of head ; interorbital width 3 in the length of head. Dorsal 9, with 7 branched

rays ; origin nearly equidistant from tip of snout and base of caudal ; longest ray | to 4 the length of

head ; free edge straight or slightly concave. Anal 9. Pectorals nearly or quite reaching the ventrals,

which are inserted below the origin of dorsal. 45 to 50 scales in a longitudinal series, S to 10 in a

transverse series from origin of dorsal to lateral line, 4 or 5 between lateral line and base of ventral.

Lateral line complete, slightly decuived. Caudal peduncle 1= to 2 as long as deep. Silvery, back

darker ; fins pale.

Hab. Mexico, Eio Lerma System :

Aguas Calientes * {Jordan, Meek), Lagos "*, Celaya * {Meek), Acambaro *, Lago

de Tupataro 1, Salamanca - (IFoo/'Hia?;) ; Rio Cuitzeo'*; Ojo de Agua, Michoacan

{Mexico Mus.).

Here described from several specimens, measuring up to 130 mm. in total length.

20. COUESIUS, Jord., 1878.

Couesius, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 323.

Very similar to the preceding genus, but the body less compressed, the barbel not quite terminal, the

pharyngeal teeth in two series, 2, 4—4, 2, and the scales smaller.

Five species from North America, including one from Northern Mexico.

Y2
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1. Couesius adustus.

Coneshis adushis, Woolman, Bull. U.S. Fish. Comm. xiv. 189-1., p. 57^ Jord. & Everm. Bull.

U.S. Nat. Mus. xlvii. 189G, p. 335'; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 82'.

Ilab. Mexico, Rio Conches in Chihuahua ^ -.

21. HYBOPSIS, Agass., 1854.

Hybopsis (part.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 314.

Differs from Yuriria in having tlie hody less compressed, the snout obtuse, the mouth horizontal and sub-

terminal or inferior, the isthmus wider, and the ventral fins 7- or S-rayed.

About fifteen species from the United States, from the Great Lakes to the Eio

Grande and its southern tributaries.

1. Hybopsis aestivalis.

Gohio (estivalis, Girard, Proc. Ac. Philad. 1856, p. 189 \ and U.S. & Mex. Bound. Surv., Fish. p. 49,

t. 57. figs. 17-29 (1859) \

Hybopsis (estivalis, Jord. & Kvcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 316 '3 Meek, Publ.

Columbian Mus., Zool. v. 1904, j). 81 '.

Depth of body 4 to 5 in tin; leogih, length of head 4. tSnout as long as postorbital part of head ; diameter of

eye 4 in the length of head. Dorsal 9, with 7 branched rays ; origin nearer to tip of snout than to base

of caudal ; longest ray shorter than the head ; free edge concave. Anal S-9. Pectorals sometimes

nearly reaching the veotrals, which are inserted below the origin or anterior part of dorsal. 33 to 36

scales in a longitadinal series, 5 or ti in a transverse series from origin of dorsal to lateral line, 3| or 4

between lateral line and base of ventral. Caudal peduncle twice as long as deep. Upper part of body

with small dark spots ; a dusky strij)e on each caudal lobe.

Hob. Mexico, Rio San Juan in Nuevo Leon ^ ^ *
; Rio Conchos in Tamaulipas * {Meek).

Here described from six specimens, measuring up to 65 mm. in total length.

2. Hybopsis sterletus.

Ceratichthys sterletus, Cope, in Wheeler's Surv., Zool. v. p. 652, t. 27. fig. 3 (1876).

Depth of body 5^ in tlic length, length of head 4. Snout nearly as long as postorbital part of head ; diameter

of eye 4;^ in the length of licad. Dorsal 9, witli 7 branched rays ; origin nearer to tip of snout than to

base of caudal ; longest ray nearly as long as the head ; free edge concave. Ana) 9. Pectorals extending

to the vcntrals, which are inserted below the origin of dorsal and reach the anal. ;jy scales in a longi-

tudinal series, 5] in a transverse series from origin of dorsal to lateral lino, 4 between lateral line and

base of ventral. Caudal peduncle twice as long as deep. Coloration uniform ; tins pale,

llab. Rio Grande :

San lldefonso '
; Juarez

(
Woolmari).

Here described from a single specimen of 40 mm.
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22. AGOSIA, Girard, 1856.

Agosia, Jord. & Evenn. Bull. U.S. Nat. Mus. xlvii. 1896, p. 308.

Differs from Hylopsis in the smaller scales, 60 to 90 in a longitudinal series, and in the more posterior

position of the dorsal fin, which is often partly above the anal.

About ten species, small fishes of the mountain streams of Western North America,

two of which have been recorded from Northern Mexico.

1. Agosia oscula.

Aryyreus oscuhts, Girard, Proc. Ac. Philad. 1856, p. 186 \ and U.S. Mex. Bound. Surv., Fish. p. i7,

t. 27. figs. 9-12 (1859) ^

Argyreus notabilis, Girard, 1. c. ^, and t. c. p. 47, t. 27. figs. 5-8 *.

Agosia oscula, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 309 ' ; Meek, Publ. Columbian

Mus., ZooL V. 1904, p. 80 =.

Hah. Gila River in Arizona :

Recorded in Mexico from the Rio Santa Cruz ^ * in Northern Sonora, a tributary

of the Gila.

2. Agosia chrysogaster.

Agosia chrijsogaster, Girard, Proc. Ac. Pliilad. 1856, p. 187 ', and U.S. & Mex. Bound. Surv., Fisli.

p. 49, t. 28. figs. 5-8 (1859)"; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 313'
;

Meek, Publ. Columbian Mus., Zool. v. 1904, p. 80 *.

Sab. Gila River in Arizona ; Sonora and Western Chihuahua :

Rio Santa Cruz ^ -, Hermosillo ^ and Rucker Caiion * in Sonora ; Sierra Madre

in Chihuahua *.

23. RHINICHTHYS, Agass., 1850.

Rhiiiicfithijs, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 305.

Body elongate, little compressed. Mouth non-protraetilo, suhterminal or inferior ; a small barbel at the end

of each maxillary. Pharyngeal teeth compressed, hooked, in two series, 2, 4—4, 2 or 1. Gill-openings

separated by a broad isthmus. Scales small. Dorsal and anal fijis short, the former about in the

middle of the length of the fish ; ventral fins 7- or 8-rayed.

Three or four species from mountain-streams of North America, including one from

Chihuahua.

1. Rhiniclithys simus,

Rhiaichthys simus, Garm. Science Observer, 1881, p. 61
' ; Jord. Si Everm, Bull. U.S. Nat. Mus.

xlvii. 1896, p. 307' : Meek, Publ. Columbian Mus., Zool. v. 1904, p. 79'.

Depth of body 4 to 4| in the length, length of head about 4. Snout obtuse ; mouth inferior ; diameter of eye

5 to 6 in the length of head. Dorsal 8-9, with 6 or 7 branched rays ; origin above innermost ray of

ventrals and nearly equidistant from tip of snout and base of caudal. Anal 8. 50 to 62 scales in a

longitudinal series, 12 to 14 in a transverse series from origin of dorsal to lateral line, 8 to 10 between
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lateral line and base of ventral. Caudal peduncle nearly twice as long as deep. Brownish
;
J'oung with

a dark lateral band.

Ilah. Tributaries of the Rio Grande in Northern Mexico :

Santa Rosalia in Chihuahua S; Coahuilai; Montemorelos in Nuevo Leon ^

{MccTc).

Here described from two specimens, 60 and 85 mm. in total length.

Fam. 4. CHARACINID2E.

The Characinid^ comprise about 500 species from the fresh-waters of Mexico and

South America and 100 from Africa. The family is in many ways the most generalized

of the Ostariophysi, but is closely related to the Cyprinidae. In the Mexican and

Central-American species the body is scaly, the maxillary enters the gape of the mouth,

the branchiostegals number 3 to 5 and the gill-membranes are free from the isthmus.

An adipose dorsal tin is often present and the jaws are usually toothed.

Si/nojjsis of the Mexican and Ceittral-Anierican Genera.

I. Teeth well developed in both jaws.

A. No adipose fin ; anal fin short, of 10-12 raj's ; body rather elon-

gate ; mouth large J teeth conical 1. IIoplias.

B. An adipose fin.

1. Anal fin short, of 10-12 rays ; body rather elongate.

Mouth moderate; teeth in jaws compressed, cuspidate
;
palate toothless

;

dorsal tin in the middle of the length of the fish 2. Piabucina.

Mouth large, the snout produced, the jaws with small conical teeth in a

single series
;
palate toothed ; dorsal fin posterior in position ... 3. Luciocharax.

2. Anal tin rather long, of 20 to 40 rays; teeth compressed, cuspidate.

a. Teeth of the outer series in both jaws subequal, without canines.

a. Body oblong or ovate; abdomen in front of the ventral tins rounded.

A pair of conical teeth behind the middle of the series in the lower jaw
;

praemaxillary teeth in 3 or 4 series 4. Buycon.

No pair of conical teeth in the lower jaw; praimaxillary teeth in 2 series . 5. Tetragonopterus.

No pair of conical teeth in the lower jaw
;
]ir;emaxillary teeth in a siiigle

series G. Chirodon.

,6. Body deep ; abdomen in front of ventral tins compressed to

a sharp edge 7. G astropelecus.

i. Some of the anterior teeth enlarged, canine-like ; siiout

somewhat produced 8. Brasiochabax.

3. Anal fin very long, of 45 to 55 rays ; teeth conical ..... 9. Kcehoides.

II. Jaws toothless ; anal fin short 10. Cuhimatus.
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1. HOPLIAS.
Macrodoii (non Schinz), ]Mull. & Trosch. Ilor. Iclithyol. iii. p. 6 (1815) ; Giiutli. Cat. Fish. v. p. 281

(1864) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 330.

Hvplias, Gill, Proc. "U.S. Nat. Mus. xxvi. 1903, p. 1016.

This genus comprises two species only, viz. ff. microlepis fi'om Panama and Western

Ecuador, and the widely-distributed South-American //. trahira, Spix, which ranges

from the Magdalena to the La Plata and which differs from its congener in having a

broader head and somewhat larger scales.

1. Hoplias microlepis. (Tab. XXVI. fig. I.)

Macrodon microlepis, Giiath. Cat. Fish. v. p. 282 (1864) '.

Depth of bod}- 3| to 5 in the length, length of head ^\ to 3i. Snout longer than eye, the diameter of which

is 6 to 8 in the length of head ; interorbital width 3| to 34 in the length of head. Mouth wide, the

maxillary extending beyond the vertical from the posterior edge of cj'e ; teeth acutely conical, in a single

series in the jaws, with some strong canines ; teetli on the palatines in bands and on the vomer in two

separate patches. 42 to 45 scales in a longitudinal series, between middle of dorsal and lateral line,

5 or 6 between lateral line and root of ventral fin, 11 across the back of the tail from one lateral line to

the other. Dorsal 13-14, nearly in the middle of tho length of the fish ; edge straight or slightly convex.

Anal 10-11, rounded. Pectorals and ventrals of moderate length, rounded. Caudal rounded. Olivaceous,

marbled with brownish, the marking sometimes forming a longitudinal baud and vertical bars; fins with

dark undulating stripes or series of spots.

Hab. Panama, Kio Chagres i {l)ow, Salvin).—Western Ecuador [Festa).

Here described from several specimens, including the types of the species, measuring

up to 300 mm. in total length.

2. PIABUCINA.

Piabiwina, Cuv, & Val. Hist. Nat. Poiss. xxii. p. 161 (1849); Giintli. Cat. Fish. v. p. 311 (1864);

Jord. &Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 332.

This genus resembles Ilojdias in general form, in the structure and position of the

fins, except that the caudal is emarginate instead of rounded, and in the absence of a

fontanel in the cranial roof.

About six species are known, from Panama, Ecuador, Colombia, Venezuela, and

Guiana.

1. Piabucina panamensis.
Piabucina ]}anamensis, Gill, Proc. Ac. Philad. 1876, p. 336 '; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 333 \

Depth of body 4 in the length. Dorsal 10. Anal 12. 30 scales in a longitudinal series, A dark longi-

tudinal band on the middle of the side ; a dark spot on the base of the dorsal fin.

Ilab. Panama, Ilio Tripoli i.

This species may be identical with P. eryfltrinoides, C. & V., from Venezuela.
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2. Piabucina festae.

Piabucina festcE, Bouleng. Boll. Mus. Torin. xiv. 1899, No. 346, p. 1
' : Jord. & Everm. Bull. U.S.

Nat. Mus. xlvii. 1900; p. 3145 -.

Depth of body 4 in the length. Dorsal 9. Anal 11. 28 scales in a longitudinal series. Deep olive-brown

above, whitish below ; fins greyish.

Hah. Panama, Rio Sabina.

Length of the type, 160 mm.

3. LUCIOCHABAX.

Luciocharax, Steind. Denksclir. Ak. AVien, xxxix. 1878, p. 67; Jord. & Everm. Bull. U.S.Nat. Mus.

xlvii. 1896, p. 339.

A single species from Panama and Colombia.

1. Luciocliarax insculptiis.

Luciocharax 'mscidptus, Steind. Deukscbr. Ak. Wien, xxxix. 1878, p. 67, 1. 13. tig. 2 \ and xli. 1879,

p. 169'; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. 339'.

Depth of body 6 in. the leug(h, length of head 3. Dorsal 10. Anal VI. 41 scales in a longitudinal series.

Silvery, back greyish; a dark spot at the base of caudal.

ITah. Panama, Rio Mamoni ".

—

Colombia, Rio Magdalena i.

Total length 300 mm.

4. BRYCOX.

Brycon, Miill. Ss Troscli. Hor. Iclithyol. i. p. 15 (1845) ; GtiutL. Cat. Fish. v. p. 333 (1864)

;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 337.

Chalcinopsis, Kner, Sitzungsb. Bayer. Ak. 1863, p. 226; Giinth. t. e. p. 336.

Numerous species from Central and South America.

1 . Brycon guatemalensis, sp. n.

Chalcinopsis clentex (part.), Giinth. Cat. Fisli. v. p. 337 (1864) ', and Trans. Zool. Soc. vi. 1868,

p. 478, t. 82. fig. 1 \

Depth of body 2| to 3g in the length, length of bead 4.| to 4|. Snout longer than eye, the diameter of which

is 4^ to bh in the length of head ; interorbital width 2 to 2* in the length of head. Maxillary extendijig

nearly to below middle of eye; lower jaw a little shorter than the upper ; iirtumaxillary teeth in 4 series.

13 to 15 gill-rakers on the lower part of the anterior aroh. 52 to 5(i scales in a longitudinal series, 10

between dorsal fin and lateral line, 5 or G between lateral line and root of ventral. Dorsal 11 ; origin

behind the vejitrals ; free edge straight or convex ; longest ray as long as or shorter than the head.

Anal 34-3G, of 4 simple and 30 to 32 branched rays ; origin below the middle of dorsal; anterior part

of fin deep and convex, middle part emarginate. Pectoral as long as or shorter than head, sometimes

reaching the ventrals, which do not extend to the anal. Caudal forked. Silvery
; some of the scales

with blackish edges, forming vertical streaks; posterior edge of gill-opening blackish ; a more or less distinct

blackish spot on the caudal peduncle ; anal usually dark-edged.
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Hah. Guatemala, Rio Chisoy, Rio Usumacinta i ^, Rio Motagua ^ ^ and Lake Yzabal i -

{Godman & S'alvin).

Six specimens, measuring up to 400 mm. in total length.

The types of Brycon dentex, from Western Ecuador, have 18 gill-rakers on the lower

part of the anterior arch, 47 to 50 scales in a longitudinal series, the lower jaw shorter,

the eye larger and the interorbital region narrower than in B. c/uatemalensis, and the

body uniformly silvery.

Gill (Proc. Ac. Philad. 1877, p. 188) has recorded B. de^itex from Lake Nicaragua,

but judging from Meek's description (Publ. Columbian Mus., Zool. vii. 1907, p. 109)

the Nicaraguan species is not Brycon dentex and may prove to be distinct from

B. guatemalensis.

2. Brycon striatulus.

Chalcinopsis striatulus, Kner, Sitzgsb. Bayer. Ak. 1863, p. 226 ' ; Giiath. Cat. Fish. v. p. 337 (1864) %

Chalcinopsis chagrensis, Kner, 1. c. p. 338 \

Depth of body 2| to 3j in the length, length of head 4| to 4|. Snout a little longer than eye, the diameter

of which is 4 to 4g in the length of head ; interorbital width 2^ to 2| in the length of head. Jfaxillary

extending nearly to below middle of eye ; lower jaw a little shorter than the upper
;
prtemaxillary teeth

in 4 series. 13 or 14 gill-rakers on the lower part of the anterior arch. 70 to 77 scales in a longitudinal

series (exclusive of 4 or 5 on the basal part of the caudal), 12 to 15 between dorsal fin and lateral line,

8 or 9 between lateral line and root of ventral fin. Dorsal 11-12 ; origin behind the veutrals : free edge

nearly straight ; longest ray shorter than the head. Anal 33-39, of 3 or 4 simple and 30 to 35 branched

rays ; anterior part deep and convex, free edge emarginate. Pectoral nearly as long as or shorter than

head, sometimes reaching the ventrals, which may extend to the anal. Caudal forked. Coloration as in

the preceding species.

Hal. Costarica, Juan Viiias and El Pozo del Rio Grande {Undenvood) ; Panama,

Rio Chagres ^ ^.

Here described from several specimens, measuring up to 230 mm. in total length.

5. TETRAGONOPTERUS.
Tetragonoplerus, Cuv. Regne Anim. ii. p. 166 (1817) ; Giintli. Cat. Fish. v. p. 317 (1861) ; Jord.

& Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 333.

This genus comprises a large number of species from South America and a few from

Mexico and Central America.

Synofsis of the Mexican and Central-American Species.

I. Interorljital width 2g to 3 in the length of head; 10 to 15 gill-rakers on the lower part of

the anterior arch.

Anal 25-33 (3-4/22-29) ; maxillary extending to below anterior edge or

anterior part o£ eye ; diameter of eye 3 to 3i in the length of head (in

specimens of 65 to 120 vara.) 1. ceneus.

Aual 23-29 (3-4/20-25) ; maxillary extending to below anterior I of eye
;

diameter of eye 2^ to 3 in the length of head (in specimens of 65 to

130 mm.) 2. macrophlluiTm,us.

BIOL, centr.-amer., Pisces, Fehriiary 1908. Z
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Anal 20-27 (3-4/17-24<) ; maxillary extending to below anterior part or

middle of eye; diameter of eye 2^ to 3^ in the length of head (in specimens

of 60 to 120 mm.) 3. mexicanus.

II. Interorbital width 3?r to Si in the length of head; 14-17 gill-rakers

on the lower part of the anterior arch 4. a7igustifroiis.

1. Tetragonopterus aeneus.

Tetrayompierus cenexis, Giinth. Proc. Zool. See. 1860, p. 319 ', and Cat. Fish. v. p. 326 (1864) ';

Jord. &Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 334'.

Tetragonopterus fasciatus (part.), Giinth. Cat. Fish. v. p. 322 (1864) \

Tetragonopterus microphthalmus (part.), Giinth. t. c. p. 324".

Tetragonopterus panamensis, Giinth. 1. c." ; Steind. Denkschr. Ak. Wien, xli. 1879, p. 166, t. 1.

figs. 1 & 2 '.

Tetragonopterus humilis, Giinth. t. c. p. 327 '.

Tetrago7wpterns finitimus, Boconrt, Ann. Sci. Nat. (.5) ix. 1868, p. 62'; Vaill. & Pellegr. Bull.

Mus. Paris, 1903, p. 325 '".

Tetragonopterus belizianus, Bocourt, 1. c." ; Vaill. & Pellegr. 1. c.''.

Tetragonopterus (erstedii (Kriiyer, J\IS.), Liitken, Vid. Medd. 1874, p. 229".

Tetragonopterus rutilus (part.), Jord. & Everm. 1. c.'*.

Tetragonopterus aneus (part.), Meek, Puhl. Columbian Mus., Zool. v. 1904, p. 86 ".

? Astyanax nasutus, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 108 '°.

Astijanax rutilus mrstedii, Eigenmann & Ogle, Proc. U.S. Nat. Mus. xxxiii. 1907, p. 22''.

Astyanax rutilus nicarayuensis, Eigenmann & Ogle, t. c. p. 23 '".

Astyanax rutilus ceneus, Eigenmann & Ogle, t. c. p. 24 ".

Aslyanax fischeri, Eigenmann & Ogle, t. c. p. 26"'.

Depth of body 2^ to 3^ in the length, length of head 3| to 4^. Snout obtuse, not longer than eye. the

diameter of which is 3 to 3.' in the lengtli of head; interorbital width 2| to 3 in the length of head.

Maxillary extending to the vertical from anterior edge of eye or sometimes a little beyond ; maxillary

teeth to G. 11 to 1-3 gill-rakers on tlie lower part of the anterior arch. 32 to 40 scales in a

longitudinal series, 6 to 8 in a transverse series from dorsal fin to lateral line, 5 to 7 between lateral line

and root of ventral fin. Dorsal 10-12 ; origin behind the vcntrals
;
longest ray from | to as long as the

head ; free edge of the fin nearly straight. Anal 25-33, with 3 or 4 simple and 22 to 29 branched rays

;

free edge usually slightly emarginate. Pectoral from | to as long as the head, usually reaching the

ventrals, which often extend to the origin of anal. Caudal forlvcd. Caudal peduncle about as lonn- as

deep. Olivaceous above, silvery below ; a bluish-silvery lateral band ; often a dark humeral spot; usually

a blackish oblong spot on the caudal peduncle, produced on the middle caudal rays.

Ilalj. Mexico i", Rio Papaloapam ^'^ {Bidler, Gadoio, Meek), Oaxaca i {Salle) ; Bkitish

Honduras ^^ ^- {Paris Mus., Itohertson) ; Guatemala ^'^, Eio Motagua -^ Lake
Yzabal '^, Huamuchal '\ llio Guacalate ^, and Lake Amatitlan ' ^ {Godman & Salvm),

Chinautla '^ 10
; Nicaeagua i". Lake jNicaragua i^\ Lake Managua ^'^ and Rio San

.Tuan 13 {Cojjenhagen Mus.) ; Costa Rica {Underwood); Panama "^ -o {Godman &
Salvin), Rio Mamoni^'', Rio Chagres.

Here described from a large series of specimens, measuring up to 120 mm. in total

length, including the types of the species and of T. microphtlmhms, T. panamensis,
and T. humilis, and co-types of T. oerstedii and T. helisianus.
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T. (eneus is very closely allied to T. rutilus, Jenyns, which ranges from Venezuela to

Montevideo, and it is practically impossible to distinguish between young examples of

the two species. When adult specimens are compared, however, the distance between

the eye and the upper edge of the lower limb of the praeopercle, just behind the arti-

culation of the lower jaw, is seen to be considerably less in T. rutilus than in T. aeneus,

being equal to J the vertical diameter of the eye in the former and f of the same in

the latter species.

Steindachner had formerly given the name T. fischeri to the specimens which he

described and figured as T. panamensis. Astyanax emperador, Eigenm. & Ogle (Proc.

U.S. Nat. Mus. xxiii. 1907, p. 26), from Panama, is said to differ from A. fischeri in

the smaller scales (39 to 45 instead of 34 to 37) in a longitudinal series.

2. Tetragonopterus macrophthalmus, sp. n. (Tab. XXVI. fig. 4.)

Tetragonopteriis ceneus (part.). Meek, Publ. Columbian Mus., Zool. v. 1904, p. 86 \

Astyanax rutilus, Tariety ?, Eigenmann & Ogle, Proc. U.S. Nat. Mus. xxxiii. 1907, p. 23 ".

Depth of body 2j to 3| in the length, length of head 3| to 4-|. Snout obtuse, decnrved, i to | as long as

ej-e, the diameter of -which is 2i to 'S in the length of head ; interorbital width i;| to 3 in the length of

head. Maxillary extending nearly to the vertical from anterior edge of pupil ; to 4 maxillary teeth.

10 to 12 gill-rakers on the lower part of the anterior arch. 34 to 40 scales in a longitudinal series, 6 to

8 in a transverse series from dors<al fin to lateral line, 5 or 6 between lateral line and base of ventral.

Dorsal 10-12 ; origin behind the base of ventrals ; longest ray as long as the head ; free edge of the fin

nearly straight. Anal 23-29, of 3 or 4 simple and 20 to 25 branched rays ; free edge usually emargiuate.

Pectoral about as long as the head, usually reaching the ventrals, which nearly or quite reach the origin

of anal. Caudal forked. Caudal peduncle longer than deep. Coloration as in the preceding species.

Hah. Mexico (Salle), Motzorongo ^ in Vera Cruz i " {Meelc, Gadow).

Several specimens, measuring up to 130 mm. in total length,

Meek's description is evidently based on examples of this species, but he also had

the true T. ceneus in his collections.

3. Tetragonopterus mexicanus. (Tab. XXVI. figg. 2, 3.)

Tetragonopterus mexicanus, Filippi, Rev. Mag. Zool. 1853, p. 166'; Steind. Sitzungsb. Ak. Wien,

Ix. 1869, p. 299, t. 4=; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 335'; Meek,

Publ. Columbian Mus., Zool. v. 1904, p. 85 '.

Tetragonopterus argentatus, Baird & Girard, Proc. Ac. PLilad. 1854, p. 27
'

; Jord. & Everm. t. c.

p. 336 \

Tetragonopterus fasciatus (part.), Gunth. Cat. Fish, v- p. 322 (1864) \

Tetragonopjterus brevimanus, Giintli. t. c. p. 325 ".

Tetragonopterus petenensis (part.), Giiuth. t. c. p. 326°.

Tetragonopterus cobanensis, Bocourt, Aun. Sei. Nat. (5) ix. 1868, p. 62"; Vaill. & Pellegr. Bull.

Mus. Paris, 1903, p. 323 ".

Tetragonopterus oaxacanensis, Bocourt, 1. c. '' ; Vaill. & Pellegr. t. c. p. 324 '\

Tetragonopterus nitidus, Bocourt, 1. c."; Vaill. & Pellegr. 1. c.''.

Z2
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Tetragoiiojiierus fulfjens, Bocourt, 1. c.'" ; Vaill. & Pellegr. 1. c".

Tetragonupttrus streetsii, Cope^ Proc. Ac. Philad. ISTl, p. 217 ".

Astyauax mcxicaims, Eigeumami & Ogle, Bull. U.S. Nat. Mus. xxxiii. 1007, p. 25 ".

Depth of bod}- 2| to 3^ in the length, length of head 33- to 4|-. Snout obtuse, nearly as long as or shorter

than eye, the diameter of which is 2| (young) to 3^ in the length of head ; interorbita] width 2^ to 2-i

in the length of head. Maxillary extending about to the vertical from anterior edge of pupil, or

sometimes nearly to below middle of eve; maxillary teeth to 5. 10 to 14 glll-raliers on the lower

part of anterior arch. 33 to 39 scales in a longitudinal series, 6 to 8 in a transverse series from

dorsal fin to lateral line, 4^ to 7 between lateral line and root of ventral fin. Dorsal 10-12; origin

above or a little behind the base of last ray of ventral ; longest ray ^ to ^ the length of head; free

edge of the fin straight or slightly convex. Anal 20-27, with 3 or 4 simple and 17 to 24 branched

rays, free edge usually slightly emarginate. Pectoral f to I the length of head, sometimes reaching

the ventrals, which may or may not extend to the origin of anal. Caudal forked. Caudal peduncle

longer than deep. Olivaceous above, silvery below ; a bluish-silvery lateral band ; often a dark humeral

blotch ; an oblong blackish spot on the caudal peduncle, extending to the end of the middle caudal rays.

Ilah. Texas 1^, Eio Grande'^, Eio Nueces^ [Smithsonian Inst.), and Rio Leona^.

—

Mexico,

Rio Conchos in Chihuahua ^
(
IFoohnan), Rio Nazas in Durango ^, Rio San Juan in

Isuevo Leon"*, Rio Conchos, Rio Soto Marina, and Rio Fodon in Tamaulipas *

[Meek), Rio Verde in San Luis Potosi '^ [Jordan, Meek), Rio Papaioapam and its

tributaries "* ^^ ; Rio Balsas and its tributaries i 2 4 i4 is i6 n [Jjoitcard, Meek) ;

Guatemala, Rio Chisoy ", Rio San Geronimo ^, Lake Peten ° and Lalce Yzabal ^

[Sahin), Coban in Vera Paz 1° " [Paris Mus.).

Here described from a large series of specimens measuring up to 120 mm. in

total length, including the types of T. hrevimanus (fig. 3) and T. 2)etenensis (fig. 2),

co-types of T. argentatus and of T. cohanensis, and examples collected at Cuernavaca

by M. Boucard, corresponding to the T. nitldus and T. faJgens of Bocourt, which were

described from specimens obtained at this place by the same collector.

4. Tetragonopterus angustifrons, sp. n. (Tab. XXVI. fig. 5.)

Depth of body about 3 in the length, length of head 3j to 4. Snout subconioal, g as long as eye, the

diameler of which is 3 in the lengtli of head; intcrorbital width 3g to Si in the length of head.

Maxillary extending about to the vertical from anterior edge of pupil ; 3 to 5 maxillary teeth. 14 to 17
gill-rakers on the lower part of the anterior arch. 34 to 38 scales in a longitudinal series, 7 or 8 in a

transverse series from dorsal fin to lateral line, 6 or 7 between lateral lino and base of ventrals. Dorsal

11 ; origin behind the base of ventrals ; longest ray 5 to i the length of head ; free edge of fin shghtly

convex. Anal 2G-29, of 3 or 4 simple and 23 to 20 branched rays; free edge slightly emarginate.

Pectoral ^ the length of head, about reaching the ventrals, which extend nearlj^ to the anal. Caudal
forked. Caudal peduncle longer than deep. Coloration as in the preceding species.

Eah. Mexico [Salle).

Three specimens, the largest SO mm. in total length.

6. CHIRODON.

Cliirodori, Girard, Proc. Ac. Philad. vii. 1854, p. 199; Giiatli. Cat. Fish. v. p. 3;i2 (1861).

About twelve species from South America and one from Mexico.
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1. Chirodon compressus.
Hemigrammus compressus, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 87, fig. 25.

Depth of body 2i in the length, length of head 3|. Snout shorter than eye, the diameter of which is 2| in

the length of head and greater than the interorbital width. Maxillary extending a little beyond the

vertical from the anterior edge of eye ; 5 maxillary teeth. About 12 gill-rakers on the lower part

of the anterior arch. About 45 scales in a longitudinal series ; lateral line on only .5 or 6 scales.

Dorsal 10-11 ; origin behind the ventrals. Anal 25-27, origin below middle or posterior part of

dorsal : anterior part of fin deep, pointed ; free edge emarginate. Pectoral reaching the ventrals, which

extend beyond the origin of anal. Caudal forked. Olivaceous ; a dark spot on the basal part of the

dorsal fin.

Ilah. Mexico, Rio Papaloapam i (Meek).

Here described from two specimens, 45 mm. in total length.

7. GASTROPELECUS.

Gasiropelectis, Pall. Spic. Zool. fasc. 8, p. 50 (1769) ; Giinth. Cat. Fish. v. p. 31.2 (1864) ; Jord. &

Evevm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 337.

About six species from tropical South America and one from Panama.

1. Gastropelecus maculatus.
Gastropelems maculatus, Steind. Denkschr. Ak. Wien, xli. 1879, p. 168, t. 1, fig. 4^; Jord. &

Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 338 \

Dorsal 11. Anal 36 or 37. 31 or 32 scales in a longitudinal series.

Hab. Panama, Eio Mamoni i.

Length about 80 mm.

8. BRAMOCHARAX.
Bramocharax, Gill, Proc. Ac. Pliilad. 1877, p. 189 ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 338.

Two species from Nicaragua.

1. Bramocharax bransfordi.

Bramocharax bransfordi, Gill, Proc. Ac. Philad. 1877, p. 190 ' ; Jord. & Everm. Bull. U.S. Nat. Mus.

xlvii. 1896, p. 339"; Eigenmana & Ogle, Proc. U.S. Nat. Mus. xxxiii. 1907, p. 32, fig. 6.

Dorsal 11. Anal 28. Depth of body 2f in the length.

JIah. Lake Nicaragua i.

Eigenmann and Ogle's figure of this species shows that the teeth are not conical,

but notched, as in Brycon, &c. The produced pointed snout and tlie canine-like

anterior teeth distinguish Bramocharax from Chirodon.
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2. Bramocharax elongatus.

Bramockara.v elongatus, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 110'.

Dorsal 10. Anal 25 to 28. 41 scales in a longitudinal scries. Depth of body 3-| to 4 in the length.

Maxillarjr extending to below middle of ej'e.

Uah. NiCAKAGUA, Lake Managua i.

Total length 150 mm.o'

9. EGEBOIDES.

RcchoMes, Giintli. Cat. Fish. v. p. 347 (1864) ; Jord. & Evcrm. Bull. U.S. Kat. Mus. xlvii. 1896,

p. 338.

About ten species from Central and South America.

1. Roeboides guatemalensis.

Anacyrtus (Rceboides) yuatemalensis, Giiuth. Cat. Fisli. v. p. 347 (1864)', and Trans. Zool. Soc. vi.

1868, p. 479, t. 82. fig. 4 \

llrhoides giiatemalensis , Jord. Ss Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 339 '
; Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 88 ', and vii. 1907, p. Ill '.

Depth of body 2^ to 24 in the length, length of head about 4. Snout as long as eye, the diameter of which

is 3i7 to 3|- in the length of head and equal to the interorbital width. Maxillary extending to below

middle of eye ; lower jaw included. Upper profile of head concave. 10 gill-rakers on the lower part

of the anterior arch. 76 to 82 scales in a longitudinal series, 17 to 19 between dorsal fin and lateral

line, 20 to 22 from lateral line to origin of aual. Dorsal 11-12, rather elevated; origin above anterior

part of anal. Anal 47-53, with 3 or 4 simple and 44 to 49 branched rays, deepest anteriorly ; free edge

straight. Pectoral extending to, ventrals beyond the origin of anal. Caudal forked. Olivaceous ; a

silvery lateral stripe, sometimes bearing a dusky spot, about equidistant from head and dorsal fin and

another on the caudal peduncle.

llah. Mexico, San Ger6nimo in Oaxaca* ; Guatemala, Huamuchal i ^ (^Salvin);

Nicaragua, Lake Nicaragua ^ ; Costa Eica, Juan Vinas and El Pozo del Eio Grande

(Underwood) ; Panama, Rio Chagres ^ - [Salvin).—Western Ecuador [Bosenlerg).

10. CURIMATUS.

Curimatvs, Cuv. & Val. Hist. Nat. Poiss. xxii. p. 5 (1849); Giintli. Cat. Fish. v. p. .288 (1864) ;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 332.

Several species from Tropical South America, one extending into Pairama.

1. Curimatus magdalense,

Curimatvs magdalena^, Steind. Derikschr. Ak. Wien, xxxix. 1878, p. 50', and xli. 1879, p. 167'-
;

Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 332'.

Dorsal 11-12. Anal 9-10. 30 to 38 scales in a longitudinal series. Depth of body 2^ in the length.

Hah. Panama, Rio Mamoni".-

—

Colombia, Rio Magdalena i.
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Fam. 5. GYMNOTID^.
This family, which has recently been monographed by Eigenmann *, comprises

about 30 species from South America, one of which extends into Panama and
another as far north as Guatemala.

The Gymnotidas are highly specialized Characinids, and may be recognized by the

long, more or less eel-shaped body, naked or covered with small scales, the restricted

gill-openings, the anterior position of the vent, the absent dorsal and ventral fins, the

very long anal, and the small or absent caudal.

Synopsis of the Central-American Genera.

Each jaw with a series of conical teeth ]. Giton.

Each jaw with a patch or band of very small villiform teeth 2. Eigenjiannia.

• • 1. GITON, Kaup, 1856. •

Carajms (non Rafin.), Cuv. Eegne Anim. p. 237 (1817) ; Miill. & Trosch. Hor. Ichthyol. iii. p. 13

(1845); Giiuth. Cat. Fish. viii. p. 9 (1870).

Giton, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 340.

This genus includes only one species.

1. Giton fasciatus, Pall., 1769. -

Carapus fasciatus, Giinth. Cat. Fish. viii. p. 9 (1870) \

Giton fasciatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 340 -.

Gymnotus carapo, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 135 '.

Hah. Guatemala to La Plata ^ ^
; in Central America known only from the Rio Motai^ua

(Salvin) and Lake Amatitlan ^.

A very variable species, sometimes uniformly coloured, more often witli oblique dark

cross-bands which may break up into spots.

Total length 400 mm.

2. EIGENMANNIA, Jord. & Everm., 1896.

Eigenmannia, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 341.

Four species from Tropical America.

1. Eigenmannia hnmboldti, Steind., 1878.

Sternopjgus humboldti, Steiud. Deukschr. Ak. "Wien, xxxix. 1878, p. 71, t. 14. fig. 3 \ and xJi.

1879, p. 169 -'.

Eigenmannia humboldti, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 341 '.

Hab. Panama, Rio Mamoni^.

—

Colombia, Rio Magdalena ^.

Total length 450 mm.
* Proc. 'Washington Ac. vii. 1905.
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Sub-order VIII. MALACOPTERYGII.

This sub-order is represented in the fresh waters of Mexico and Central America by

a few fishes, mostly marine types. These are soft-rayed fishes with elongate or ovate

scaly body and naked head ; dorsal, anal, and caudal fins are present, the pectorals are

placed low and the ventrals are abdominal. The naked head, the maxillary forming

part of the border of the mouth, the normal position of the lateral line (when present),

and the larger number of rays in the ventral fins distinguish them externally from the

Haplomi of this region. From the Characinidse they may usually be distinguished by

the larger number of branchiostegal rays.

Si/nojjsis of the Families represented in the fresh loaters of Mexico

and Central America.

I. An adipose dorsal fin 1. Saljionid.e.

II. No adipose fin.

A. No gular plate ; teeth small or absent.

No lateral line 2. Clupeid.e.

Lateral line well developed 3. Chanid.e.

B. A gular plate between the rami of the lower jaw ; bands of villiform teeth

iu the jaws and on the palate and tongue 4. Elopid^.

Fam. 1. SALMONID^.
The Salmonidge are principally a circumpolar family of marine origin which are

establishing themselves in fresh water in the Palcearctic and Nearctic Regions. One

fresh-water genus occurs in Australia and New Zealand. There are about twenty

genera, but the number of species which should be recognized is very uncertain.

1. SALMO, Linn.

Oncorhynchus (Suckley, 1861) and Salmo, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896,

pp. 474 and 483.

llody elongate, more or less compressed, covered with small cycloid scales. Lateral line present. Head
naked ;

mouth large ; conical teeth in the jaws and on the palate. Dorsal fin short, in the middle of the

length of the fish ; an adipose fin ; anal short or of moderate length ; caudal forked or truncate.

The species are very variable and difficult to define; they inhabit the rivers and

lakes of North America, Europe, and Asia; many of the forms are migratory, living

part of their life in the sea and ascending rivers to spawn.

1. Salmo clarkii, llichards.

Salmo mykiss, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 487.

Salmo clarkii, Jord. & Evcrm. t. c. 1900, p. 3819.

Salmo irideus, Meek, Publ. Columhian Mus., Zool. v. 1901, p. 96.
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Hah. Streams of the Eocky Mountains and Sierra Nevada, from Kamchatka and

Alaska to California and Dnraneo

This species embraces a number of local forms, including -S". spilurus, Cope (Jord. &
Everm. t. c. p. 495, fig. 210), which inhabits the upper Rio Grande and extends

southwards into Chihuahua and Duranso.

A second form, S. phuriticus. Cope (Jord. & Everm. t. c. p. 496, fig. 211), is found

in the Colorado River, and is probably the trout reported by Meek as abundant in the

Rio Yaqui in Sonora.

Fam. 2. CLUPEID^.
A large and widely distributed marine family ; several species are anadromous, and

some are permanently fluviatile.

The Clupeidse may be distinguished from other soft-rayed fishes of the fresh waters

of Mexico and Central America by the compressed body, covered with thin cycloid

scales, the naked head, the feeble dentition, and the absence of a lateral line.

Synopsis of the Genera represented in the fresh waters of Mexico

and Central America.

I. Abdomen compressed to a serrated edge ; mouth small or moderate ; last dorsal ray elongate.

Maxillary bearing one supramaxillary 1. Dorosoma.

Maxillary bearing two supramaxillaries 2. Signalosa.

II. Abdomen not serrated ; mouth large, the maxillary extending back far behind the eye; last

dorsal ray not elongate.

Teeth in the jaws evident, some more or less enlarged 3. Lycengraulis.

Teeth in the jaws very small or absent 4. Anchovia.

1. DOROSOMA, Rafin., 1829.

Chatoesms (Cuv.), Gunth. Cat. Fish. vii. p. 406 (1868).

Dorosoma, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 415.

Five species from the Atlantic coasts and rivers of America.

Synoptsis of the Mexican and Central-American Species.

74 to 78 scales in a longitudinal series ; anal of 26 to 30 rays 1. chavesi.

69 to 73 scales in a longitudinal series ; anal of 36 to 38 rays 2. anale.

56 to 60 scales in a longitudinal series j anal of 30 to 34 rays . 3. exile.

40 to 45 scales in a longitudinal series ; anal of 21 to 24 rays 4. peteneme.

1. Dorosoma chavesi.

Dorosoma chavesi, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 112 '.

Eab. NiCAEAGUA, Lakes Managua and Nicaragua ^.

Total length 210 mm.
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2. Dorosoma anale.

Dorosoma anale, Meek, Publ. Columbian Mus., Zool. v. 1901, p. 93, fig. 26'.

Uab. Mexico, Otopa and Rio Papaloapam in Vera Cruz ^.

Total length 300 mm.

3. Dorosoma exile.

Dorosoma cepedianum exile (Jord. & Gilb.^ 1882), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1890,

p. 416'.

Dorosoma exile, Meek, Publ. Columbian Mus., Zool. v. 1904, p. 94 ".

Hah. Coasts and rivers of Texas ^ and Tamanlipas'^.

Total length 300 mm.

4. Dorosoma petenense.

Cliatoessus petenensis, Giinth. Cat. Fish. vii. p. 408 (1868) '.

Dorosoma petenense, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 417 ^

Depth of body 2^ to 3 in the length, length of head 31. Jaws equal anteriorlj- ; maxillary extending to

below anterior 1 or | of eye. 40 to 43 scales in a longitudinal series. Dorsal 14-15 ; origin above or

slightly in advance of the vcntrals. Anal 21-24. Pectoral nearly reaching the ventral. Silvery,

a dark humeral spot.

Hah. Guatemala, Lake Peten ^ {Salvia).

Here described from the types, four specimens, 70 to 90 mm. in total length.

2. SIGNALOSA, Everm. & Kendall, 1898.

Signalosa, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1900, p. 2809.

A single species.

1. Signalosa mexicana.
Cliatoessus mexicanus, Giintli. Cat. Fish. vii. p. 409 (1868) \

Dorosoma mexicanwn, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 416 ^

Hi(jnalosa atchafalaya, Everm. & Kendall, Bull. U.S. Fish. Comm. 1897, p. 127 (1898) '; Jord. &
Everm. t. c. 1900, p. 2809, fig. 184 '.

Siynalosn mexicana, INIeek, Publ. Columbian Mus., Zool. v. 1904, p. 94'.

Depth of body 2'jr to 3 in the length, length of head 3 to 34. Jaws equal anteriorly ; maxillary extending to

below anterior ;| or j of eye. 40 to 42 scales in a longitudinal series. Dorsal 13-14
; origin immediately

behind the base of the ventrals. Anal 24-2.5. Pectoral extending to or a little beyond the base of

ventral. Silvery, a dark humoral spot.

ilah. Atlantic Coast streams of the Southern United States and Mexico :

United States, ^Mississippi * and Louisiana "" "*
; Mexico ^ {Salle), Valles in

San Luis Potosi '
; Rio Papaloapam in Vera Cruz ^ {Meek).

Here described from three specimens, 90 to 100 mm. in total length, including the

types of the species. S. atchafalayce is described and figured as having the origin of

the dorsal above the ventrals, but it seems to be the same as S. mexicana.
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3. LYCENGRAULIS, Gunth., 1868.

Lycengraidis, Giinth. Cat. Fish. vii. p. 399 (1868); Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 451.

Two species from the coasts of Panama and South America.

1. Lycengraulis poeyi.

Enyraulis poeyi, Kner & Steind. Abliandl. Bayern. Ak. x. 1864, p. 23, t. 3. fig. 3\
Stolephorus poeyi, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 445'.

Lycengraulis poeyi, Gilb. & Starks, Mem. Calif. Ac. iv. 1904, p. 49'.

Hub. Panama ^, Eio Bayano ^.

Total length 208 ram.

4. ANCHOVIA, Jord. & Everm., 189G.

Jnchovia, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 449.

A single species.

1. Anchovia macrolepidota.

Engrmdis macrolepidotus, Kner & Steind. Abhandl. Bayern. Ak. x. 1864, p. 21, t. 3. fig. 2'.

Anchovia macrolepidota, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 449".

Hah. Pacific Coast of Mexico and Central America, entering rivers :

Mexico, Guaymas ^
; Panama, E,i() Bayano i.

Total length 200 mm.

Fam. 3. CHANID^.
This family includes a single genus with 3 or 4 species, marine fishes of the Indo-

Pacific.

1. CHANGS, Lacep., 1803.

Clmios, Giinth. Cat. Fish. vii. p. 473 (1868); Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896,

p. 414.

Body elongate or ovate, compressed, covered with small cycloid scales. Lateral line complete, straight. Head

naked mouth small, terminal, toothless ;
gill-membranes broadly united ; an adipose eyelid. Dorsal fin

short, in the middle of the length of the fish, above the ventrals ; anal fin short ; caudal deeply forked.

1. Chanos salmoneus, Bl. Schn., 1801.

Chanos salmoneus, GiAnth. Cat. Fish. vii. p. 473 (1868).

Chanos chanos (Forsk.), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 414, and 1900,

fig. 182.

Hah. Indian and Pacific Gceans, entering rivers.

Specimens of this large silvery fish in the British Museum are from brackish lakes

at Chiapam in Guatemala.
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Fam. 4. ELOPIDiE.

Two genera with five species, inhabiting tropical and subtropical seas.

1. MEGALOPS, Lacep., 1803 ».

Megalops, Giintli. Cat. Fish. vii. p. 471 (1868).

Tar2)07i, Jord. & Everm. Bull. U.S. Nat. Mas. xlvii. 1896, p. 109.

Eody elongate, compressed, covered with large silver}' C5'cloid sc.iles. Lateral line jircsent. Head naked ;

moutli large, terminal, the lower jaw prominent ; bands of villiform teeth in the jaws and on the palate

and tongue. A gular plate between the rami of the lower jaw. Dorsal fin short, in the middle of the

lengt.h of the fish, last ray produced : anal of moderate length ; caudal forked.

Two species, one from the Indian Ocean, the other from the Atlantic coasts of

America.

1. Megalops atlanticus, Cuv. & Vai., isiG.

Megalops thrissoides (non 131. Sclm.), Giiuth. Cat. Fish, vii. p. 472 (1868).

Tarpon atlanticus, Jord. & Evevm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 409, and 1900, fig. 117.

Hab. Atlantic coasts of America from Long Island to Brazil, entering rivers.

The Tarpon attains a length of 1800 mm. It has been recorded by Gill and

Bransford (Proc. Ac. Philad. 1877, p. 187) from Lake Nicaragua.

Sub-order IX. GINGLYMODI.

This sub-order includes only the genus Lepidosteus, unique among fishes in having

opisthocoelous vertebra;, and distinguished from other fresh-water fishes of Mexico

and Central America by the rugose skull, the hard, rhombic ganoid scales, and the

abbreviate heterocercal caudal fin.

Fam. 1. LEPIDOSTEIDiE.

1. LEPIDOSTEUS, Lacep., 1803.

Lepidosteus, Giinth. Cat. Fish. viii. p. 3,28 (1870); Jord. & Everm. Bull, U,S. Nat. i'\lus. xlvii.

1896, p. 109.

Body elongate, subcylindrical, covered with bony rhombic scales arranged in oblique scries running dowjiwards

and backwards. Jaws elongate, the upper projecting beyond the lower ; teeth conical, in the jaws and on

the palate. Dorsal fin short, posterior, nearly opposite the anal
;
pectorals placed low ; vcntrals abdominal ;

caudal rounded.

Six or seven species of this genus may be regarded as valid. They inhabit North

and Central America.

* This name has been used for a genus of Staphyliuidai in the Eiol. Centr„-Am, (Coleopt, i. pt. 2), but it has

priority in Pisces.
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Synopsis of the Mexican and Central-American Species*.

I. Snout more than twice as long as the rest of the head ; no series of enlarged
teeth on the palatines in the adult 1. osstus.

II. Snout not more than once and a half as long as the rest of the head; a series of enlarged
teeth on the palatines iu the adult, as well as in the voung

58 to 60 scales in a longitudinal series ; length of head 3 to ^l iu the length of
the fish (in specimens of 300 to 500 mm.) 2. tristoeckas.

51 to 54 scales in a longitudinal series ; length of head 3r to 35 in the length
of the fish (iu specinrens of 450 to 500 mm.) , . . . 3. tropicus.

1. Lepidosteus osseus.

Esox osseus, Linn. Syst. Nat. p. 313 (1758) '.

Lepidosteus osseus, Giiuth. Cat. Fish. viii. p. 330 (1870) ^ JorJ. & Kverm. Bull. U.S. Nat. xMun.

xlvii. 1896, p. 109'
; Meek, Publ. Columbian Mus., Zool. v. 1901, p. 5 \

Snout about 2i times as long as the rest of the head. Dorsal 7-8. Anal S-9. .53 to 62 scales in a
longitudinal series.

Hal. United States from the Great Lakes to the Rio Grande2 3; North-eastern

Mexico '^.

In Mexico recorded by Meek from San Juan in Nuevo Leon, Forlon in Tamaulipas,

and Valles in San Luis Potosi.

Total leno-th 1500 mm.'&"-

2. Lepidosteus tristoechus.

Esox tristoechus, Schneid. Bloch's Syst. Ichth. p. 395 (1801) \

Lepidosteus viridis (non Gmelin), Giinth. Cat. Fish. viii. p. 329 (1870)

* The three species here recognised comprise the subgenera Lepidosteus (L. osseus) and Atractostens

(L. tristoechus and L. tropicus). There is a third subgenus, Oijlindrosteus, with the dentition of Lepidosteus

but with the snout shorter and broader than in L. osseus, only a little longer than the rest of the head. This

subgenus is usually considered to include a single species, L. platystomus, Eafin,, which is said to rano-e from

the Great Lakes to Texas. Examination of the specimens in the British Museum leaves no doubt that 3 or 4

distinct species belong to this section ; some of these may extend into iN'^orth-eastern Mexico.

L. productus, Cope, seems to be different from L. pilatystomus or any of the species which I liave seen

Specimens of L. platystomus from Illinois and Louisiana have 60 to 62 scales in a longitudinal series and the

width of the snout, at the level of the angles of the mouth, not more than + the length of the upper iaw. A
fish from St. Louis, received from the Museum of Comparative Zoology, closely resembles L. rilatiistomus and

may not be specifically distinct, but has larger scales (55 or .56 in a longitudinal series) and corresponds in

every way to L. agassizii, Dum., also described from a St. Louis specimen from the Museum of Comparative

Zoology. The type of L. arayi, Agass. (600 mm. long), and a much larger specimen, also from Louisiana,

differ from L. pjlatystomus in having a much broader snout (width at the angles of the mouth 2-J- in the len"tli

of the upper jaw). L. zadocki, Dum., is evidently the same as L. yrayi.
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Lepidosteus tristoechus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G, p. lll'j Meek, Publ.

Columbian Mus., Zool. v. 1904, p. 6'.

Length of head 3 to 3^ in the length of the fish. Snout 1 j to If as long as the rest of the head. Dorsal 7-8.

Anal 7-8. 58 to 60 scales in a longitudinal series.

Hah. Southern United States 2 3 4. North-eastern Mexico 234. Cuba i - ^.

In Mexico recorded from Tampico in Tamaulipas.

Here described from three specimens, 300 to 500 mm. in total length, from Mexico

and Cuba. The species is said to attain a length of 3600 mm.

3. Lepidosteus tropicus.

Atractosteus tropicus, Gill, Proc. Ac. Pliilad. 1863^ p. 172 ' ; Dumeril, Hist. Nat. Poiss. ii. p. 367

(1870) ^

Atractosteus bocourti, Dumeril, t. c. t. 22. fig. 1'.

Lepidosteus tropicus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. Ill'; Everm. &
Goldsborough, Bull. U.S. Eish. Comm. xxi. 1902, p. 139"; Meek, Publ. Columbian Mus.,

Zool. vii. 1907, p. 104°.

Length of head 3* to 3i in the length of the fish. Snout 11- to 1| as long as the rest of the head. Dorsal

6-7. Anal 6-7. 51 to 54 scales in a longitudinal series.

Hah. Mexico, Montecristo and Teapa in Tabasco-''; Guatemala, Huamuchal [Salvin)

and Eio Nagualate ^ 3
; Nicaragua, Takes Managua and Nicaragua ^ ; Panama ^

Here described from two specimens, 450 and 500 mm. in total length.

Sub-class II. SELACIill.

Order I. EUSELACHII.

Sub-order I. PLEUROTREMATA.

Sharks, with the gill-openings lateral, 5 to 7 in number on each side, the last in

front of or above the pectoral fin.

Fam. 1. CARCHAEIID^.

1. CARCHARIAS, Rafin., 1810.

Carcharias, Giinth. Cat. Fish. viii. p. 357 (1870).

Curcharinus (Blainv., 1816), Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 33.

Numerous species from tropical and sub-tropical seas.
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1. Carcharias nicaraguensis.
Eulamia nicaraguensis, Gill & Bransf. Proc. Ac. Philad. 1877, p. 190.

Carcharinus nicaraguensis, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 39.

Hab. Nicaragua, Lake Nicaragua and Rio San Juan.

This shark attains a length of 2100 mm. It has so far only been recorded from

fresh Avater, and does not appear to be identical with any of the marine species of the

coasts of America.

Sub-order II. HYPOTREMATA.

Raj^s, with the gill-openings ventral, five in number on each side, below the pectoral

fins.

Fam. 1. PRISTID-ffi.

1. PRISTIS, Latham, 1794.

Pristis, Gunth. Cat. Fish. viii. p. 4-36 (1870) ; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 189G.

p. 60.

This genus comprises four or five species, " Saw-fishes," inhabiting warm seas on

sandy shores and often ascending rivers. Only two species appear to occur on the

coasts of Mexico and Central America *.

1. Pristis pectinatus, Latham, 1794.

Pristis pectinatus, Giinth. Cat. fish, viii. p. 437 (1870) ; Jord. & Everm. Bull. U.S. Nat. ilus.

xlvii. 1896, p. 60.

24 to 32 pairs of rostral teeth, the posterior further apart than the anterior.

Hah. Tropical seas.

2. Pristis perrotteti, Miill. & Henle, 1838.

Pristis perrotteti, Giinth. Cat. Fish. viii. p. 436; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii.

1896, p. 60.

Pristis zephyreus (Jord. & Starks), Jord, & Everm„. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2749.

18 to 22 pairs of rostral teeth.

Hah. Tropical seas.

This is probably the Saw-fish which has been recorded from Lake Nicaragua by Gill

and Bransford (Proc. Ac. Philad. 1877, p. 190) as Pristis antiquorum, Latham.

* Saw-fishes were seen by Mr. G. C. Champion in a fresh-water lagoon at Paso Antonio, near the Pacitic

coast of Guatemala.
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Sub-class III. CYCLOSTOMATA.

Order I. HYPEROARTIL

Fam. 1. PETKOMYZONID^.
Jjampreys, with naked eel-shaped body, suctorial mouth, and seven gill-openings on

each side.

1. LAMPETEA, Gray, 1851.

iMmpetra, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 12.

Five or six species, small Lampreys inhabiting brooks in Europe and North

America.

1. Lampetra spadicea.

Lawpetra spadicea, Bean, Proc. U.S. Nat. Mus. 1887, p. 374' ; Jord. & Everm. Bull. U.S. Nat.

Mus. xlvii. 189G, p. 13, and 1900, fig. 6'; Meek, Publ. Columbian Mus., Zool. v. 1904,

p. 2, fig. 1 '.

Hah. Mexico, Rio Lerma System :

Guanajuato^-; Lake C'hapala^.



SUPPLEMENT.

The following additions and corrections are chiefly necessitated by the acquisition

of fresh material during the progress of this work, and by the recent publication of

some papers by Dr. S. E. Meek on Central-American fishes. I am indebted to

Dr. Meek for kindly sending me proof-sheets of his latest memoir (Publ. Columbian

Mus., Zool. vii. 1907, pp. 133-157) ; in this he quotes, presumably from proofs, a

paper on the fishes of the Eio Motagua (Miller, Bull. Amer. Mus. Nat. Hist. 1907,

pp. 95-124) which I have not seen.

ACHIRUS (p. 3).

2 (a). Achirus fischeri, Steind., 1879.

Achirus fischeri, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898, p. 2699.

Depth of body nearly 2 in the length ; right pectoral fin represented by a single ray ; 60 to 62 scales in a

longitudinal series.

Hal. Panama, Eio Mamoni.

SICYDIUM (p. 10).

1 (a). Sicydium altum.

Sicydium altum, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 149 '.

Horizontal teeth of lower jaw mostly concealed. Scales extending forward on the upper surface of the head

nearly to the interorbital region ; abdomen scaly, except for a small area just behind the ventral fins ;

92 scales in a longitudinal series. Dorsal YI, I 10. Anal I 10. Dark olivaceous, without spots or

bars ; fins without spots or vermioulations, the anal with a dark edge.

Bab. Costa Eica, Turrialba ^ and El Guayabo i.

Total length 105 mm.

1 (b). Sicydium pittieri.

Sicydium pittieri, Regan, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 260'.

Horizontal teeth of lower jaw concealed or not. Scales extending forward on the upper surface of the head

nearly to the interorbital region ; abdomen with a median naked area or strip ; 75 to 80 scales in a

longitudinal series. Dorsal VI, I 10. Anal I 10. A dark spot on each scale ; dorsal fins with dark

vermioulations ; anal with a dark edge.

Hal/. Costa Eica, Eio Grande de Terraba i [Pittier).

Here described from the types, two specimens (males), 120 and 135 mm. in total

length.
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CICHLOSOMA (p. 17).

1 (a). Cichlosoma zonatum.
CicMasoma zonatum, Meek^ Proc. Biol. Soc. Washington, xviii. 1905, p. 245 '.

This species was originally described as having the jaws equal anteriorly, and I suggested (aiiieu, p. '20) that

it might be the same as C. guUulatian. Dr. Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 141) has

now stated that C. zonatum differs from C. (juttidaium in the smaller and niore inferior mouth ; it is

evidently allied to C. eijjeiimanni, differing in the deeper body (depth 2yLj in the length), the lower

spinous dorsal (last spine i the length of head), and the fewer soft rays (10 or 11) in the dorsal tin.

Hab. Mexico, Niltepec in Oaxaca i.

Cichlosoma maculicauda (p. 19).

Recorded from Belize by Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 151).

3 (a). CicMosoma nigritum.
Clchlasorna nigritum, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 128.

Apparently very similar to C. maeulicauda, but the coloration plain dark olivaceous, without a dark spot on

the caudal peduncle.

Hah. Lake Nicaragua.

Cichlosoma microphthalmus (p. 20).

To the synonymy add :

—

Cichlasoma milleri, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 142.

Meek's type is also from the Rio Motagua.

Cichlosoma pavonaceum (p. 21).

This sj)ecies appears to resemble Hericlithys cyanoguUatiis in so many respects

that it seems probable that it may prove to belong to the genus Ilerichtliys.

Cichlosoma sieboldii (p. 21).

Specimens of C. sieboldii from Costa Rica (Pittier) show that it is a ParaneetfOj^>lu>>

and is the same as the species described on p. 30 from a single badly preserved

example under the name Hericlithys underwoodi.

22 (a). Cichlosoma alfari.

Cichlasoma alfari, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 148.

Differs from G. halleatwn especially in the lower spinous dorsal, the last spine acarccly more than -5 the lengtli

of head.

Hal). Costa Rica, Turrialba.
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Cichlosoma citrinellum (p. 25).

A specimen has been received from Juan Viiias, Costa Eica {Underwood). This

species is recorded from Lago de Guila and Lago de Asososca in Nicaragua by Meek
(Publ. Columbian Mus., Zool. vii. 1907, p. 152).

34 (a). Cichlosoma granadense.
Cichlasoma granadense. Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 121.

Apparently intermediate between G. citrinellum and C. erythranmi, with the lips and dentition of the former

and the low spinous dorsal tin of the latter.

Hah. Lakes Managua and Nicaragua.

35 (a). Cichlosoma dorsatum.
Cichlasoma dorsatum, Meek, Publ. Columbiau Mus., Zool. vii. 1907, p. 123.

Differs from C. erythnnciyi in the longer pectoral fin, which is a little longer than the head and extends to

the soft-rayed portion of the anal fin.

Hab. Nicaragua, Lake Managua.

Cichlosoma affine (p. 26).

This species is recorded by Barbour and Cole (Bull. Mus. Comp. Zool. 1. 1906,

p. 158) from near Progreso in Yucatan.

46 (a). Cichlosoma centrale.

Cichlasoma centrale, Meek, Publ. Columbiau Mus., Zool. vii. 1907, p. 94.

Apparently very similar to C. uroj>liihahnus, but distinguished by the lower spinous dorsal (longest spine less

than I the length of head).

Hab. Guatemala, Caballo Blanco, Pacific slope.

46 (b). Cichlosoma tenue.

Cichlasoma tenue, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 94.

Differs from C. centrale in the slender body (depth 2| in the length) and the more produced vertical and

ventral fins.

Hah. Mexico, Achotal in Vera Cruz.

Cichlosoma trimaculatum (p. 28).

Eecorded from Achotal in Vera Cruz by Meek (Proc. Biol. Soc. Washington,

xviii. 1905, p. 245).

47 (a). Cichlosoma mojarra.

Cichlasoma mojarra. Meek, Publ. Columbian Mus., Zool. v. 1904, p. 217, fig. 71
' ; Proc. Biol. Soc.

Washington, xviii. 1905, p. 244 ".

Hab. Mexico, San Geronimo in Oaxaca ^ -.
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Dr. Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 140) compares this species

with C. trimaculatum, from which it is said to differ in several features, none of which

are very marked.

Cichlosoma motaguense (p- 29).

Recorded from Belize by Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 151).

Cichlosoma managuense (p. 29).

Recorded from Lago de Guila in Nicaragua by Meek (Publ, Columbian Mus., Zool.

vii. 1907, p. 152).

HERICHTHYS (p. 30).

Examination of a large series of examples of Herichthys cyanoguttatus received

recently shows that the pointed inner teeth are more or less compressed. The genera

Herichthys and Paraneetroplus may nevertheless be maintained, the former including

species with slender teeth, those of the outer series in the lower jaw gradually

decreasing in size and becoming acutely pointed laterally. This genus includes

//. cyanoguttatus, H. hocovrti, and H. geddesi, whilst Ciarman's Heros pavonacetis

probably belongs here also.

PARANEETROPLUS (p. 31).

This genus differs from Herichthys in having broader and more strongly compressed

teeth. The outer series in the lower jaw is transverse, formed of subequal teeth with

rounded or obtusely pointed apices ; it ceases abruptly and does not extend back on

the sides. Heros sieholdii, Kner & Stdr. (of which Herichthys underwoodi, Regan, is

a synonym), from Costa Rica and Panama, belongs to this genus.

NEETROPLUS (p. 31).

Neetroplus nematopus (p. 31).

Recorded from Lago de Guila in Nicaragua by Meek (Publ. Columbian Mus., Zool.

vii. 1907, p. 153).

SCI.ffiNID^ (pp. 31, 32).

Micropogon undulatus, C. & V. (Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1898,

p. 1461), is a marine species ranging from Cape Cod to Montevideo. It has been

recorded from Lake Yzabal by Vaillant and Bocourt (Miss. Sci. Mex., Poiss. 1874).

GERRES (p. 37).

The characters of G. peruvianus and 6. olithostomus have unfortunately been

transposed in the synopsis of the species (p. 38). It is G. ])eriiviaiius which has the

mouth smaller and the scales of the thoracic region larger.
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Gerres californiensis (p. 39).

Recorded from Caballo Blanco in Guatemala by Meek (Publ. Columbian Mus., Zool.

vii. 1907, p. 143).

G-erres peruvianus (p. 39).

Recorded from Caballo Blanco in Guatemala by Meek (Publ. Columbian Mus., Zool.

vii. 1907, p. 143).

POMADASIS (p. 41).

Pomadasis boucardi (p. 43).

To the synonymy add :

—

? Pomadasis grandis, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 116.

This supposed species is based on a single specimen of 345 mm. from Lake Nicaragua,

which appears to differ from P. houcardi, as described, only in characters due to its

larger size, such as the smaller eye and shorter fin-spines.

Fam. 10 (a). LUTIANIDiE. (To precede the Centropomidte, p. 44.)

Lutianus argentiventris, Peters, 1869 {Neomcenis argentiventris, Jord. & Everm.

Bull. U.S.Nat. Mus. xlvii. 1898, p. 1260), is a marine species from the Pacific coast of

tropical America. Tt has been recorded from fresh-water at Caballo Blanco in

Guatemala by Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 140).

CENTROPOMUS (p. 45).

Centropomus nigrescens (p. 50).

Recorded from Caballo Blanco in Guatemala by Meek (Publ. Columbian Mus,, Zool

vii. 1907, p. 140).

THYRINA (p. 63).

2. Thyrina sardina.

Melaniris sardina, Meek, Publ. Columbian Mus., Zool. vii. 190", p. 114.

Ilab. Lakes Managua and Nicabagua.

Dr. Meek's description shows that this species is very closely allied to T. gnatemal-

ends of the rivers of the Pacific slope, and they may yet prove to be inseparable.

FUNDULUS (p. 76).

Funduius grandis (p. 79).

This species is recorded by Barbour and Cole (Bull. Mus. Comp. Zool. 1. 190G,

p. 156) from near Progreso, Yucatan,
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CYPRINODON (p. 82).

Cypriiiodon bovinus (p. 83).

This species is recorded (as Cyprinodon eximius) by Barbour and Cole (Bull. Mus.

C'omp. Zool. 1. 190G, p. 157) from near Progreso, Yucatan.

4 (a). JORDANELLA, Goode & Bean, 1879.

(To precede the genus Zoogoneticus, p. 85.)

Jnnhinella, Jord. & Evcrm. Bull. U.S. Nat. Mus. xlvii. 1896, p. Q77.

Differs from C'l/prinodnn in the longer dorsal fin with 1.5 to 18 rays, the first of whic-Ii is a stout spine.

A single species.

1. Jordaiiella floridae.

Jordanellaflorida:, Goode & Bean, Proc. U.S. Nat. Mus. ii. 1879, p. 117' ; Jord. & Everm. Bull.

U.S. Nat. Mus. xfvii. 1896, p. 677 ", and 1900, fig. 298 ' ; Barbour & Cole, Bull. Mus. Comp.

Zool. 1. 1906, p. 157*.

Ifal. North Ajierica, Florida ^ -.

—

Mexico, near Progreso, Yucatan "*.

GAMBUSIA (p. 93).

Gambusia fasciata (p. 95).

Recorded from Caballo Blanco, Pacific slope of Guatemala, by Meek (Publ.

Columbian Mus., ZooL vii. 1907, p. 137).

GIRAPtDINUS (p. 99).

Girardinus lutzi (p. 99).

Recorded from the Rio Motagua in Guatemala by Meek (Publ. Columbian Mus.,

Zool. vii. 1907, p. 137).

PCECILIA (p. 100).

4 (a). Poecilia caucana.

Girardinus caucanus, Stcind. Denkschr. Ak. Wieu, xlii. 1880, p. 87, t. 6. figs. 4 & 5 '.

J'lxcilia tenuis, ]\Ieek, Publ. Colundjiau Mus., Zool. vii. 1907, p. 147 '.

Pmcilia sphenops, Regan (part.), anteii, p. 102, t. 13. fig. 2 '.

Hah. Costa Rica, San Jose ^ ^ {Biolley) and Rio Maria Aguilar -.

—

Colombia, Rio

Cauca k

The specimens from Costa Rica referred to P. sphenoiis, one of ^^hich is figured

(Tab. XIIl. fig. 2), appear to differ from P. sjjhenojjs in the greater length of the

anterior dorsal rays and in the presence of a dark spot at the base of the dorsal fin.

This species seems to be the one described by Steindachner as Girca-diiin.H enncamis.
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4 (b). Poecilia tropica.

PlahjpcecUus tropicus, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 146 '.

This species is described as having a larger eye than P. sphenops (diameter 2i to 2| in the length of head in

specimens of 59 to 03 mm.) ; other differences are not apparent.

Hab. Costa Rica, Turrialba i.

MOLLIENISIA (p. 105).

Mollienisia latipinna (p. 105).

This species is recorded by Barbour and Cole (Bull. Mus. Comp. Zool. 1. 190G,

p. 157) from neav Progreso, Yucatan.

^LURICHTHYS (p. 115).

.ajlurichthys marinus (p. 117).

This species and not Galeichthys milherti, C. & V. (p. 124), is the Silunts felis of

Linnaeus, and the name should be changed to yElurichthys felis. I am indebted to

Dr. Giinther for kindly calling my attention to this (see Proc. Linn. Soc. 1898-99,

p. 30).

RHAMDIA (p. 128).

Rhamdia parryi (p. 130).

Recorded by Meek (Publ. Columbian Mus., Zool. vii. 1907, p. 134) from Caballo

Blanco in Guatemala.

5 (a). Rhamdia barbata.

Rhamdia barbata, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 106 '.

Allied to i?. warjneri, but apparently distinguished by the longer barbels (extending beyond the middle of the

adipose fin) and the longer adipose fin (length 2^ to 2f in the length of the fish).

Hab. NiCAEAGUA, Lake Managua.

Rhamdia godmani (p. 133).

Recorded by Meek (Publ. Colitmbian Mus,, Zool. vii. 1907, p. 150) from Belize.

Rhamdia brachycephala (p. 135).

Recorded by Meek (Publ. Colum.bian Mus., Zool. vii. 1907, }). 144) from Turrialba

in Costa Rica.

13 (a). Rhamdia cabrerae.

Rhamdia cahrer<t, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 93 '.

Apparently allied to U. hrachycepluda, which it resembles in the short barbels, small occipital process, &c.
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It seems to be distinguished by the longer head (43^ in the length of the fish) and the shorter humeral

process (not extending beyond the anterior g of the pectoral spine).

Hah. Guatemala, Lake Amatitlan '.

Rhamdia rogersi (p. 136).

To the synonymy add :

—

Rhamdia rcgani, Meek, Publ. Columbian Mus., Zool. vii. 1907, p. 144".

Costa Rica, Turrialba ^ and Eio Tiribi, San Jose 2.

CONORHYNCHUS (p. 138).

I learn from an editorial footnote that the name Conorhynchus is preoccupied.

1 propose to substitute for it the name Conorhynchichthys.

1 (a). CYCLEPTUS, Rafin., 1819. (To precede Moxostoma, p. 145.)

Cycleptus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 168.

Scarcely distinct from Ictiohus, but with a much shorter head (length 6 to 8| in the length of the fish) and

smaller scales (55 to 60 in a longitudinal series) than any species of that genus.

A single species.

1. Cycleptus elongatus.

Cutostomus elongatus, Le Sueur, Journ. Ac. Philad. i. 1817, p. 103'.

Sckrognathus elongatus, Giinth. Cat. Fish. vii. p. 23 (1868) ^

Cycleptus elongatus, Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 168
' ; Meek, Publ.

Columbiaa Mus., Zoo), vii. 1907, p. 154 \

Hab. Ujs'ited States, Mississippi System ^ - s.

—

Mexico, Rodriguez in Nuevo Leon'*.
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bimaculata 98
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Icdipinna lOlJ

petenensis 106

Monia>ut coiidd 158

formosa 160

nitida 156

rulila 158

jMoxostujia 145

Moxosto)iia 1 42, 192

austriuum 146

aicstri7inin 145

cougestum 146

congestum 145

mascotte 147

mascotis 145

parvidens 147

jjarvidens 145

Mugil 70

3Ligil (Jo, 06, 72

brasilieu-sis 71

brasiliensis , 70

ceplialus 71

crp/talus 70

curuma 71

ciireina 72

gaimardianus 71, 72

liospes 72

hospes 71

incilis 71

moidicula 66

sciosus 71, 72

thoburni 71

ti'icliodon 72

trichodon 71

MuGILID-E (jo

Mugilida 'M



200 INDEX.

Pape

-AltTK.^OTD^E 109

Mi/xostoma cnisfriiui 14G

Mi/zostoma ausfri/niin 1-iO

congestum 146

KiDioperca G4

Xketroplus 31, ISS

Neetroplus 16

nemato|ui3 31, 188

Xeomffnis arr/ciitivcittris 189

Xeojnugil 66

dir/ncti 68

^ctuma 119

elatiura ] il

insctilpta V22

Ju'sdvri liJl

osciila ] 21

phiiiiceps 121

pin/i/poi/nn 122

K(ifnfroj>is cJdluialiiiti lo"

nazas 156

roliiistus 157

IXOTROPJS ]")0

Xofrnpis 143,154,160

.aztecus 160

n-Jrctis 150, 100

boucai'di ] 56

b"ifra}'(h l-'o

I/rrn/lo)ii 1 5ti

colientis 159

culif litis 155

cliiliiialma ] 57

fliilniuhna ] 55

forl'iiiensis , 158

foniinsus 1 (iO

fiiniinsiis 150

parmani 1 59

f/annavi )'''>o

liitrensia 158

lii,ti-i;iisis 155, 159

macrostriiuiis 15^

mncrostonius 155

nazas 156

no::(is 155

ni'jroirf:ni(ttus Avi^'j

on/a 1 56

oral 155

oniatii.s 1 58

oniat'iis ] 55

r(rsr(mis . loO

sal hoi 157

saUri-l 155

sail tan I aria; 15i_)

santjirndnri' 155

s(uifai'".<al.i(C ! '^7

Page

Oligoplites 14, 15

snlieiis palomctii lo
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