
NOTES ON A COLLECTION OF FISHES FROM THE RIVERS OF MEXICO,
WITH DESCRIPTION OF TWENTY NEW SPECIES.

By DAVID S'tARR JORDAN AND JOHN 0. SNYDER.

INTRODUCTION.

The writers spent part of the winter of 1898-99 in Mexico, devoting their spare time·
to the stndy of the fishes in the regions visited. The collection made i,s not large,
but it contains a surprisingly large proportion of new forms, 20 of the 42 species
having not beeu hitherto described, a fact which indicates that the river fauna of
Mexico is much: richer and more characteristic than has been supposed. The speei­
mens are in the museum of the Leland Stanford Jr. University, series more or less
complete having been also sent to the United States Fish Oommission, the United
States National Museum, the British Museum, and the museum at Vienna. The most
nnexpected fact disclosed is that of the large number of very closely related species of
Ohirostoma or "pescado blanco" inhabiting the great Lake of Ohapala,

We would especially acknowledge the assistance of the following gentlemen: Mr.
J. E. Page and his son, for assistance in collecting near Tampico; Messrs. W. P. Mellen
and W. J. Thompson, of Aguas Oalientes; Mr. A. V. Temple, manager of bureau of
information, Mexican Central Railroad, City of Mexico; Senor Joaquin Cuesta, of
Ateq uiza, near Guadalajara. Weare also under obligation to officials of the Mexican
Central and Southern Pacific railways, and to Wells, Fargo and Company's Express.

The following is a description of the localities in which collections were made,
most of the work with the seine being performed or directed by Mr. Snyder:

Rio Lerma.-The Rio Grande de Santiago, locally known as Rio Lerma, was first
visited at the" Barranca" near Guadalajara, J aliseo. Here the river flows through a
canon of volcanic rock at least 2,000 feet below the surface of the surrounding table­
land. The river (December 23) was swollen and muddy, the water plunging along at
such a rapid rate that small seines could not be used, and no collecting was done.
Rio Lerma was next examined at Oeotlan, above the great falls of Juanacatlan, near
the outlet of Lake Ohapala, The same high, muddy water was found, but instead of
the canon a comparatively shallow river bed which gradually spread over cornfields,
marshes, and tule lands as the lake was approached. The flooded coudition of the
river and the consequent absence of good seining-places made collecting at the time
we visited the region very unsatisfactory, To make a thorough study of the ichthyic
fauna of the lake, which is a magnificent body of water, snrrounded by mountains and
containing several islands, one would have to be equipped with good collecting appa­
ratus and be prepared to spend some time in the vicinity.

Rio Verde de Aguas Oalientes.-At Aguas Oalientes the Rio Verde, a tributary of
the Lerma, which flows into Lake Ohapala, was an ideal collecting-place. The clear,
cool water, shaded by trees and shrubs along the banks, winds here and there over a
bed of fine gravel and sand. There are ripples and shallows, frequented by smaller
fishes, and many deep pools where the larger ones live.
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Rio Ixtla.-At Puente de Ixtla iu Morelos cousiderable collectious were made iu
the Rio Ixtla, a large, clear, cold tributary of Rio Amacusac, which in turn flows into
Rio de las Balsas. At this picturesque old bridge the conditions are very favorable
for collections-gravelly bottom, smooth banks, and occasionally deep holes. Some
specimens were taken from the small Rio Tembernbe, a "spring branch" of Rio Ixtla.

Rio Panuco.-Oollecting· was done in the Rio Panuco at Tampico, and in one of its
tributaries, the Rio Verde, near Rascon, San Luis Potosi. At Tampico the Panuco,
a very large river, receives the Rio Tamesoe. With the two, a number of large,
shallow lagoons are connected. Salt tide water backs up into the rivers and lagoons
for some distance above the city. The lagoons are marshy in most places, the rushes
and shrubs growing out into the water for long distances. The bottom and shores
are usually of a sticky blue clay, although there are saudy beaches in some localities.
By visiting the Tampico markets, many specimens of the larger species were obtained.

At Rascon the Rio Verde is a rather sluggish stream. Its bottom is of gravel
in some places, while in others it is muddy. Both east and west of Rascon the
current of the river is very rapid, often descending the canon in cascades and cata­
racts. The water, which is heavily impregnated with lime, is light green in color.
On either side of the river are great forests of palms, while dense thickets of canes,
ferns, and vines make it difficult to follow tbe shores,

Liet of 8pecie8 obtained and of the looalitie« in tOhich collections ~cere made.

Rio Verde, Laguna de Laguna de Rio Ixtla, Rio Verde, IUD Panuco,
near Chapaia, Chalco, near Puento near Ruscon, Rio Tamesoo

C:Ife~t:s. nejag~~~~au, on/Me~l:l. ~o~~r~~,. S~~t~~~s u~~~4~If::;i~~,

Lepisosteus osseus '''''''''''' X
tristwehus....... X

Istlarius balsanus:.:.......... X ..

te~ai~::ssf~~g:~~~·:::::::::::::::::::::::: .m .. :: :::::::::::: :::::::::::::: :::::::::::::: · .. · .. X ..
Carpiodestumic!us............ X
Moxostoma austrlnum X X .
AI~anseatincella.............. X X .

No ropls~~~~i:~~~~~:::::::: :::::.:::::: :::::::::::::: :::::::::::: ~ ·""·x·"·" ::::::::::::::
ealleutls X .

Xystrosus popoehe n.""'" X .
Falcula chapalss , ••••••••• X __ ..
Hyhopsisaltus................ X n .

Tetragonopterusmexlcanus... X ..

FundulushetcroeiU,t~~~~~~~.:::::::::::::: :::::::::::::: :::::::::::: :::::::::::::: ~...... ~
robustus X .

Characodon varlntus X .
6ncaustu8.......... X ._ _.. ~ .

Cyprinodon elegans x
Gambnsta uftluta X
XenendIlIDculicnte............ X .

Pwellia liID::l:,~rj~~:::::::::::::::::::::: ~ :::::::::::: ·x.. ·· .. ······x···· .. · ·x· ·
Mollicnisiu latipinna . . . . .. X
Xij,hophorus montezunun.v,v. •••••••••••• X .
Es opsarum jordani . X .

nrgro.............. X .
Chlrostoma humboldtianum... X .

chapalre ~ x ~ ~ .

Sf~:i~~~~:::::::::: :::::::::::: .~ :::::::::::: :::::::::::::: :::::::::::.:: :::::::::::::.
crystal1lnum...... X .
Iermre X .
ocotlane X ..

Clehlasoma atelndachnert L. .; X .

E~~~F:::H:E:::::::: ::HE::: :::::::::: ::::~::::::::~::: :::::t:1
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The following new genera are described in this paper: Istlariusj Xystrosusj
Falcula; Xenendum.

The following is a list of the new species* described:

Istlarius balsunus.
Notropis rusconis.

calientis.
Xystrosus popoclie,
Falcula chapuhe,
Characodon \nCallstus.
Xenendum ca'liente.

Xenendum xullscone,
Procilia limantonri.
Xiphophorus montezumm.
Eslopsarum arg«,
Chirostoma chapalre,

promelas,
diuz i,

MEASUREMENTS.

Chirostoma crystallinum.
Iermre,
ocotlano.

Olohlasoma stei ndaelmert.
Heros istlnnus.
Neetroplns carpintis.

The measurements given in the tables of this paper were made by means of a pro­
portional scale. It is believed that they will show, in an approximately definite way,
some of the variations of certain characters useful in determining the relationships of
the species. They are expressed in hundredths of the length of the body, which is
measured from the tip of' the snout to the end of the last vertebra. The depth of the
body is measured at its deepest part; depth of caudal peduncle at its narrowest
place; length of caudal peduncle from base of last anal ray to end of last vertebra;
length ofhead from tip of snout to posterior edge of opercle; length of snout from its
tip to anterior margin of orbit; length of caudal fin from end of' last vertebra to tip
of npper caudal lobe. Only fully-developed fin rays are counted. The rudimentary
rays of dorsal and anal, when 'closely adnate to the first branched ray, are counted
with it as 1 ray. When the last ray is double and the two parts connected at the base,
it is counted as 1 ray. Scales in the lateral series are counted to base of caudal fin;
transverse series from insertion of ventrals or anal, whichever is nearer middle of body,
upward and forward; on caudal peduncle, upward and forward at narrowest part.

LIS T 0 F S PEe I E S..

LEPISOSTEIDlE.

1. Lepisosteus osseus (Linnrnus).
Plentiful in Tampico markets; said to be taken in the river and neighboring lagoons.

2. Lepisosteus tristcechus (Bloch & Schneider).
Collected in the markets of Tampico.

aILURIDlEl.

3. Ameiurus dugesi Bean.
Obtained in the murkets of Guadalajara and in the Laguna de Ohapala, Jalisco, Mexico.
We classify this species with the genus Ameiul'u8, believing that Villariu8 [Villariu8 Rutter, Proc.

Cal. Acad. Sci., ser, 2, vol. 6, 18U6, 256 (pl'ioei)] is an luvalid genus. Villariu« was supposed to be dlatin­
guished by the presence of scattered villi on the skin of the sides. Such villi are, however, oommon
to many cat-fishcs, notably, A. nebnlo8u8, A. oatu8, Noturue jtavu.8, Iotalurue punetatus, Leptop« olivari8,
and Istlarius bal8mlu8. Small specimens of AmaiuI'u8 dnge8i have the caudal fins tipped with black,

4. Ictalurus furcatus (Le Sueur).
One specimen purchased in Tampico mnrkot, said to have boon caught in the Rio Tamesoe.

• 'I'hose species appear at almost the same date in tho fourth part of .Iordan & Evcrmaun's
"Pishos of North and Middle America."
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ISTLARIUS Jordan & Snyder, new genus.

Type Istla1'ius baleanu« new species. Allied to Letalurus and Leptops,
Body rather deep and compressed; head not widened nor greatly depressed; eye large; lower

jaw included; teeth in villi form bands on premaxillaries and dentaries ; premaxillary band convex
anteriorly, with a short, angular posterior extension on each side; no diviaiou of band at symphysis;
dentary band broad anteriorly, growing narrow and pointed posteriorly, with a dtstincf median
division ; no teeth on vomer or palatincs; villiform teeth on upper and lower pharyngeals, Gill­
rakers on first arch 17, long and slender; branchiostegals 8. Air bladder very large, extending almost
to posterior end of body cavity, divided by a transverse constriction into two parts of nearly equal
length, the anterior part heart-shaped, posterior part oval. Supraoccipital bone widely separated
from interspinal; humeral process short, almost hidden by the skin. Lateral line extending from
below insertion of dorsal to caudul ; skin covered with minute hair-like villi, that of head completely
concealing bones of skull. Barbels 8. Spines with distal parts soft, not branched, continuous with
the hard parts ; basal part of pectoral spine grooved posteriorly, weakly serrate above the groove.

Istlarius has some characters of the genus Leptops, notably the dentition of the upper Jaw and the
weakness of the fin spines, but it more closely resembles Ictaluru», and its relationship is probably with
that genus.

FIG. l.-Viows showing bands of teeth of' Istlariue bal·
,anus. (a) lower jaw. (b) upper jaw.

b.

--

5. Istlariu8 balsanus Jordan & Snyder, new species. Bagre. Fig. 2.

Type No. 6149, L. S. Jr. Univ. Mus. Locality, Rio Ixtla at Puente de Ixt.la, Morclos, Mexico. Col­
lected by Jordan & Snyder, January 3, 1899.

Head 4 in length; depth 4.66; depth of caudal peduncle 2.33 in head; eye 5.5; snout 2.4; distance
between eyes 2.5 ; height of dorsal 1.4; length of base of dorsal 3; height of anal 1.66 ; length of base
of anal 1; length of pectoral 1.5 ; ventrals 1.66; caudal 1; D. I, 6. A.24. '

Body deep and somewhat compressed, deepest part above ventruls, widest between pectorals;
head narrow, not greatly depressed. Eye large, nearer to tip of snout than to posterior edge of
opercle, a distance equal to diameter of eye; inter­
orbital space convex; width of mouth, 2.5 in head;
lower jaw included; upper jaw projecting a distance
equal to diameter of pupil. Barbels 8; of the in­
ferior ones, the median pair are shorter; distance
between their bases equal to diameter of pupil;
outer pair when extended directly backwards reach- a.
ing edges of gill-covers; maxillary barbels longest,
reaching upper angle of gill-opening; nostril barbels
reaching middle of pupil.

Teeth in broad villiform bands on premaxillaries
and dentaries, the band on upper jaw convex ante­
riorly, with a short, angular posterior extension on
each side; no apparent division of band at sym­
physis; band on lower jaw broad anteriorly, narrow
and pointed posteriorly; a distinct median division; no teeth on vomer or palatines; upper pharyn­
geal teeth in oval, villlform bands; lower pharyngeal teeth in 2 narrow oblong bands. GilJrakers on
first arch 17, long and slender. Bruuohicstegals 8. Anterior nostril tubular, the posterior with a
raised rim extending on each side from barbel to posterior edge of opening, where it is divided.

Skin of head completely concealing bones of skull. Supraoccipital bone not in contact with first
iuterspinal. Humeral process about as long as vertical diameter of eye, almost hidden by the thick
skin. Lateral line extending from a perpendicular through insertion of dorsal to caudal; SKin
covered with minute, hair-like villi.

Dorsal spine with its distal third soft, preceded by a small, angular, immature spine; first and
second branched rays longest,' the others gradually shorter. Adipose fin large, above middle of anal;
length of posterior free edge three times diameter of pupil. Pifth or sixth anal ray longest; edge of
fin rounded posteriorly; caudal deeply forked, lower lobe rounded, upper rather pointed. Pectoral
rays I, 11, distal two-thirds of spine soft; not branched, continuous with the hard part; basal part
grooved posteriorly, weakly serrate above the groove; ventrals reaching origin of anal.

Color bluish-slate above, light-silvery below; a few small dark spots on head and body; tins wi th
dusky coloring; inferior barbels light; maxillary barbels with upper half dark; nasal bnrbules with
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light edges. SOlliespecimens have muny well-defined color-spots, while others have few or none. The
yonng have no spots. Our specimens vary in length from 10 to 60 oentimeters.

Istlarius baleanus has a large and rather complex air-bladder, lying close to the spinal column and
extending almost to the posterior cud of body cavity. It is divided by a deep, trausverse construction
into two halves. The anterior part is heart-shaped and constricted dorso-ventrally. It is separated
by a T -shaped partition into three chambers; of these, the anterior transverse chamber is pa.rtly

FIG. 2.-1stlarius ba!sanu. Jordan & Snyder, now genus and apeclea. Type,

dividcd on the median line by a fold of the dorsal wall of the bladder over the vertebral column.
The transverse chamber is' connected ou each side with the two posterior lateral chambers by large
openings in the ends of the transverse wall. The posterior half of the bladder is without partitions.
It is connected with the left lateral chamber only, by a small opening.

.i!feaBul'ements of five BpeoimenB of Ietlarius balsanuB.

Looality: Rio Jxtlu, at Pueute
de Ixtla, Morelos, Moxico.

............................... 195 238 148 123 81
length .. __ ............... 23 21 19 21 22
.............................. 12 11 10 llb 12
................................ 26 27 25 26 27
................................ Il 11 11 11 12
............................ 21 16~ 19 21 21
... - ......................... 4~ 5 5 5t 6
................................. 36 38 37 36 35
............................... 20 17 17 18 21
..... ,....................... 77 81 77 7U 77
.............................. 66 66 t\4 62 65
.............................. 26 26 25 27 26
................................. , 15~ 15 14 15 16
............................... 28 25 25 26 28
................................ 18 16 17 17 20
............................... 51 52'1 51 49 52

.............................. 15 14 14 14 15

......................... .. 7 7 7 7 7

............................. 24 23 21 23 23

--~-----~---

- ---_._------------.-._-_._----I ----- Me~:u~~1~ent8.

I-~-~of borly In mlllimetcr•.......•..••
Dept.h of body expressed in hundredths of
'Depth of caudall'ednucle ..
Length of head .
Length of snout .
Length of maxillary barbel ...•••.••••..••
Longitudinal diameter of orbit. __~. w .

Distanoe from snout to dorsal, , •
Height oflongest dorsal rnS's . __ .
Distance from snout to adipose fin ...••.••
Dlstanee from snout to anal tin ..
Length of base of ana) __ ..
Height of' longest anal rays ••••..•.••••• , .
Length of cnudnlfin .
Length of pectoral fin .
Dlstauce from snout to ventral fin ..
Length of ventral tin ..
Numhorofdorsnlrays ..
Number ofana1mye .

. CATOSTOMIDlE.

6. Carpiodes tumidus Baird & Girard..
Locality, lagoons near Tampico.
In the identification of these speolmeus, we regard Om'piodeB tumid'UB Baird & Girard as a species

distinct from Cal'1JiodcB »elifer Raflnesque. Tho Tampico specimens agree with the description and
figure of O. tumiduB given by Baird & Girard (Baird & Girard, Proc. Ac, Nat. Sci. Phila.1854, 28;
Girard, United States and Mexico Bound. Sur., Ichthyology, 34, plate XIX, figs. 1-4 ). They all have
the Jlrst rays of the dorsal short; in moat cases the tip of the fin is rounded-i-In atrfklng contrast to
the very long rays and the scythe-shaped lin of C. 11elifm' of the Mississippi Valley.
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.Mea.8U1·ement8 of five 8pecimen8 of Oarpiodee tumidu8.

Collectcd in mnrkets of
Tampico, Mexico.

245 265 242 256121044 42 40 42 '2
16i 16 15 16 16
26~ 26 25 26 26
12i 13 13 13 13
9i 9 8 9 8
5 5 5 5 6

57i 55 54i 58 56i
24 21 27 25 27
82~ 82 82i 82 64
21 22 20 20 27
13 13 12 12 13
31 29 32 30 35
19 20 21 19 22
52 51 52 51 52i
20 21 20 22 25
25 26 24 25 23
8 9 8 8 8

35 36 34 35 36
7 7 8 8 8

14 16 14 15 16

r:;;, "oo.~oo, •.
Length of body in miJIimetors .••-.-•.".-.-••-.-.-•.-.-.-..-.-.-..-.-.-..-.-.-. -••-.-..-.-.-. -..1---.,.--..,....---;-. ---,---1
Depth of bodLexpressed in hundredths of length .

f:E~~hOj~f'~~~~~I.~~.~~~.c.I~:::::: :::::: ::::::: ::::: :::::::: :::::: ::::::
Width of interorbital space ..
Length of snout ..
Diameterot' orbit .
Distance from snout to dorsal .
Height oflongest dorsal rays ..
Distance from snout to anal fin ..

~~;f~~tc~flr~l~e:~:lnt~1~:Kdai:::::: ::::::::::::::::::::::::::::::::::
Length of caudal fin .

~1~t~~~eoir~~c~~:;~t~~·,:~~t;·~i: ::::::::::: :::: :::::: ::::::::: ::::::::
Length of ventral. ..

~~:::t:~ ~~ ~'Z~ii~ ~~':Ia~nfi.~::::::::::::::: :::: :::::::::::::::: ::::::
Nnm her of scales in lateral line ..
Number of scales above lateral line .
Number of scales before dorsal .

7. Moxostoma austrinum Bean.
Obtained from the Rio Verde, Aguas Calientes, and Rio Grande de Santiago, Ileal' Atequiza,

Jalisco. Numerous specimens, about 170 millimeters in length, were taken in the Rio Verde. A large
specimen from the Rio Grande de Santiago was presented to the Museum by Sefior' Joaquin Cuesta.

Some flu- ray and scale counts of the Rio Verde specimens are here given :

11 11 11 11 11
7 7 7 7 7

46 47 46 47 48
15 15 15 15 15

I Measurements. Locality: Rio Verde.

, Number of dorsal ra~'s 11 III 11 110 11 10
Number of nnal rays........................ 7 7 7 7 7 7
Number of scales in lateral line 48 48 47146 47 45

~ulllber of scalos In transverse scries •• ".:" 1~.L~_~~~~.~4 15

I

~i48
14

CYPRINIDlE.

8. Algansea tincella (Cuvier & Valenciennes).
Locality: City of Mexico market, said to have come from Lago de Chalco; Rio Verde, at Aguas

Cal ieutes.
Meaeuremente of ten 8pecilllc1I8 of Algansea tinoella.

~
'~r~127 27

13 13
24 25
21 21

9 8i

~ +i
50 5

52 52
19 20
74 74
14 15
21 22
23 aa
17 20
53 54
13 15
8 8
7 7

6 ~6o 31

~.~.~~..

Meusuremente. Looality : Rio Verde, Agua« Caliente

Length of body In millimeters .................... 96 109 94 103 94 102 05 87
Depth of body expressed in hundredths of length. 26 23 20 25 25 25 25 26
Depth of caudal peduncle ...................... _. 12D 12. 13~ 13 14 12i 12~ 13
Length of head .................. _................ 25 24 25 25 25 25 26 25
Diatance from 81l0Ut to occipnt.•.••..•••.••...... 20 19 20 20 20 20 20 20
'Vidth of Iuterorbttal space ...................... 9 8 8~ 9 8 8a 0 9
Length of 8110ut ........ , ......................... , 7 7i 7 7D 7 7 7D 7
Length of maxillary .............................. 6i 7 7 7i 7 7 7 7
Diameter of orhit ................................. 4 4D 5 5 5 4 5 4
Distance from snout to dorsal fin ................. U4 53 52 55 52 53i 54 52
Height of longest. dorsal I'aye .................... 20 17 19 19 20 17 17 20
Distance from snout to anal fill ................... 75 76 72 76 73 75 74 75
Height of longest anal rays ...................... 15 14 16 16 15 15 15 16
Disfnnce from nnnl to caudal fin .................. 21 20 21 19 22 20 20 21
Length of caudal lin .............................. 23 22 22 24 23 22 23 24
LongO' of pectoral fill ............................ 16 16 16 18 21 17 17 20
Distanee from 8110ntto ventral fin ................... 55 5a 53 55 51 52 52 52
Length of ventral fln ............................. 14 12i 14 14 15 13 14 HI
Nnmber of mY8 in dorsal fiu ...................... 8 8 8 8 8 8 8 8
Number of rays In anal tin ....................... 7 7 7 7 7 7 7 7

~~:::~:~ ~i ~~~ie~'b~~~~~~~:s~~ii~;; '~r" ;l~·r~~l : : ::::
15 16 16 16 15 16 15 16 1
30 26 31 28 27 27 30 29 3

Number of scales between dorsal and Iutornl Ilne, 16 15 16 15 16 17 16 16 1
Number of sonles lnlatoralllne .................. 68 64 75 70 70 67 64 69 7
---------_._-_.-. _..._---
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We have one specimen of Alga.n8ca tineclla from Lago de Chalco. It is not distinguishable, except
in its darker color, from those taken in the Rio Verde. These differ from the description and figure
of A. dl/gcsi (Bean, Proc, U. S. Nat. Mus., 1892, 283) in having much smaller eyes and a deeper caudal
peduncle. They have R distinct black spot at the base of the caudal. The specimens takeu in the
Rio Lerma, at Salamanca, by Professor Woolman, and recorded as A. dugesi (Woolman, Bull. U. S.
F. C."1894, 61), agree in every respect with those from the Rio Verde and are referred by us to the
same species. SOUleof MI'. Woolman's specimens are in the museum of Stanford University.

9. Notropis nigrotamiatus (GUnther).
Uraodus ni,ql'otwl/iatu8 GUnther. Cnu., VII, 485, 1868, Atlisco, Mexico.
Locality, Rio Ixtla at Puente de Ixtlu, :Morelos.
As shown by our specimens, N. nigl'otmniat1ts differs from the closely related species, N. l'aseonis

of the Rio Pauuco system, in having a thicker and heavier body, a shorter snout, smaller eyes, shorter
and more rounded lins, a wider lateral band, the black dots of which are distributed over a space
about the width of two scales, a less distinct caudal spot, and the color-band not definite on the snout.

Measlt1'cmcnt8 of two spceilneu8 of Notropis nigl·otaJ11iatus.

I,OCllllty:
mo Ixtln.I Measurements.

I~ ofbo<1y in millimeters .
Depth of body cxpreased in nundredths of length ..
Depth of caudal peduncle .
Length of heal! .
Distance from snout to occlput ..
'Wi<1th of interorbital space ..

tT~I¥t~:c~·f:p~:t~t:::::::::::::::::::::::::::::::::::::::::::::::::::::: .:
Distance from snout to dorsal fin ..

flf;fJ~tc~f~·~~~f~~~~~,~~)a~~~n;;::::.::::::::::::::::::::::::::::::::::::::
Height of longest anal rays .
Diatunce from anal to caudal flu .

t~::~~I: ~~ ~~~~(~;a~~i~:::::::: ::::::: ::::: ::::::::::: ::::::: ::::: ::::::::
Dlatanco from snout to vontral fin .
Length of ventral fin ..
Number of rays in dorsal fln h n .

Numhel ofrayH ill Itllllilln .
Number of rays in pectoral fin .
Number of scalea before Insertdon of dorsal fin ..
Number of scales in lateral line ..

51
26
12
23
20

8
7
6h

51
21
67
16
35
25
20
47
16

8
9

12
14
38

60
26
11
23
20
8

~h
52
21
66
17
33
25
19
48
16

8
8

12
15
36

10. Notropis rasconis Jordan & Snyder, new species. Fig. 3.
Type specimen No. 6153, L. S. jr. Univ. Mus..
Three specimens belonging to the genus Notropie, which resemble vcry closely N. nigl'otwniatu8

of the Rio de las Balsas system, were collected in the Rio Verde, neal' Rnsoon, January 25,1899, by J. O.
Snyder. They differ from that species,
however, in having a more compressed
body, a lougel' snout, larger eyes, longer
and more pointed fins, and in having the
color-band narrower on the body and more
marked on the snout.

Head4inlength; depth 3.50; eye 2.66
in head; snout 3.33 ; interorbital space 3;
depth of caudal peduncle 2.25; height of

dorsal 4.33 in length ; anal 5.20; length of Fm. a.-NotropiB l'asconiBJordan & Snyder, new species, ~'ype.
. pectoral 5.5; ventral 5.5; caudal 3.5;

number of scales in lateral line 33; between dorsal and occiput 15; between dorsal and ventral
tlns 10. D. I, 8. A. I, 8. P. 12.

Dorsal outline of body evenly rounded from snout to insertion of dorsal flu, slightly concaved
from latter point to base of caudal; ventral outline evenly rounded to end of anal base; deepest
parf of body just anterior to insertion of dorsal; width of body one-seventh of its length. Snout
pointed, month oblique, lower jaw inclnded; maxillary not quite reaching vertical from anterior
margiu of orbit. Teeth 4-4, frail nnd easily detuohod from the arch; slightly hooked; no evident
grinding surface. Gillrakers short nnd blunt, reduced to slight elevations on lower part of first arch.
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First fully developed ray of dorsal fin longest, last ray much shorter. When the fin is elevated the
posterior margin is straight; when depressed it is somewhat falcate. Anal fin similar in shape.
Pectorals pointed. Tips of ventrals reaching anal. Caudal deeply forked, the lobes pointed.

Color silvery; a dark lateral band, the width of a scale, extending from tip of snout, through
eye to base of caudal, where it ends in an elongate black spot; body above lateral band stippled with
black; the dots grouped closely together on top of head and in a narrow dorsal band extending-from
occiput to insertion of dorsal, in a sharply defined black line along base of dorsal fin, and also on
edges of dorsal scales. Body below dark band immaculate except a dusky line along base of anal fin.
All of the fin rays dusky, especially the partly developed caudal rays, which are noticeably darker
than the others.

Meaeurement« of three specimens of Notropis mSDonis.

r-- Measurements.

I~of body III mIlhm~ters .
Depth of body expressed III hundredths of length .
Depth of caudal peduncle .
Length of head .
Distance from snout to occiput H u u ..

Width of interorbital space .

f5r:~~~e~fo~ll.:'rb~i :::::: :::::: :::::: :::::::::: :::::::: ::::::::::::
Distance from snout to dorsal fin _..

~i':fa~tc~ff~~~~~~~~~~a~~:Ifin:::::::::::::::::::::::::::::::::::
Height of longest anal rays ~ _ _..
Distauce from anal to caudal fin .

t:~~~~ ~~~~~~o~ar~~' :::::::::::::::::::::::::::::::::::::::::::
Distance from snout to ventral fin _ _..
Length of ventral fln .
N nm bel' of rays in dorsal fin - -- .
Number of rays in anal fin ..
Number of rays in pectoral fin ..
Number of scales before maertion of dorsal fin ..
Number of scales in 1ateralllne _ .

Loo.II"" RO.V""" Inear Rascon.

43 44 43
28 271' 24 I
11 11 11
26 26 25
23 23 24
8 8 8
8 71' 8
8! 8 8

55 54 52
23 24 24
69 69 68
21 19 19
33 32 36
29 29 30
20 20 21
51 52 51
17 171' 18

~ ~JJJ8.12 12 12
15 15 15
33 34134

11. Notropis calientis Jordan & Snyder, new species. Fig. 4.
Type No. 6193, L. S. jr. Univ. Mus.
Collected in the Rio Verde, at Aguas Calientes, on January 9,1899, by J. O. Snyder.
Head 3.66 in length; depth 3.33; eye 4 in head; snout 4; interorbital space 2.66; depth of

caudal peduncle 2.40; height of dorsal 4.66 in length; anal 5.75; length of pectoral 5.66; ventral 6;
caudal 3.83 ; scales in lateral line 33; be­
tween dorsal and occiput 15; between
dorsal and ventral fins 10. D. 8. A. 7.

Body deep and wide, deepest part
anterior to insertion of dorsal; caudal
peduncle long and slender; snout blunt,
rounded; mouth oblique; jaws equal;
maxillary reaching to a vertical from pos- .
terior nostril. Teeth 4-4, slender, hooked,
grincling snrfacenarrow, absent on small-
est tooth. Gillrakers short, blunt; 9 on FIG. 4.-Notropi. calienti. Jordan & Snyder, new species. Type.
first arch. Intestinal canal short, with
but 1 convolution; peritoneum white, scales large, not. notably deeper than long. Lateral line incom­
plete, extending only as far as posterior edge of pectoral. Dorsal fin rounded, the second, third, and
fourth rays longest. Anal fin similar in shape; ventrals rounded, extending to vent; inserted directly
uuder dorsal. Pectorals rounded. Caudal forked, the lobes rounded.

Color silvery, an indefinite dark band extending from tip of snout to end of caudal peduncle; the
band distinct on snout and caudal pedunclej broader and almost obsolete on middle of body; top of
head and a narrow band on median dorsal part of body dark; ventral parts of body immaculate, except
a narrow, dark band extending along base of anal and ventral part of caudal pednncle; chin wlnte ;
scales ou upper parts, with dark edges; dorsal and caudal fins slightly dusky; other fins lighter.

This species is of sma'll size, the mature males measuring about 34 mm, in length of body; the
females 43. The males are more slender and have a little less dark color on the body. The affinities of
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Noiropie calientis are with NOtl'Opiscayuga, N. jOl'dani, and others of the subgenus Chriope'. The species
may be distinguished by its small eye, the short, rounded snout, deep body, short lateral line, and
rounded fins.

MeasUl'ements of ten specimens of NOtl'Opis calientis.

~-
~ -

Measurementa. Locality: Rio Verde, Agua. C

Length of body in millimeters .................... 42 44 42 [ 41 40 38
1Depth of bodaexpressed in hundredths of length. 28 29 29

1
28 30 29

1

Depth of caur IIIpeduncle......................... 10 10 10 11 12 10
Length of head ................................... 26 25 26

1

27 27 25
Distance from snout to occiput...•.........•..•.. 20 21 19 21 20 20
Width of interorbital space ...................... 10 8 10 10 10 9
Length of snout................................... 7 7 7, 7 7

~tDiameter of orbit................................. 7 7 7 7 7
Distance from snout to dorsal fin ................. 53 53 52 5" 53 52

~i~ifl:~~jfr~::,g~~~~~~~a~~:rfi';:: ::::::: : : : : : : : :::
20 22 20 22 22 22
67 70 69 69 70 70

Height otlongest anal rays ....................... 18 16 17 18 17 17
Distance from anal to caudal fin .................. 2" 24 24 2" 23 23
Length of caudal fin ............................. , 24 22 25 26 26 20
Length of pectoral fin ............................ 18 16 16 17 18 18
Distance from snout to ventral fin ................ 52 52 53 53 56 53 '
Length of ventral fln .............................. 18 16 15 17 16 17
Number of raye in dorsal fin. ..................... 8

81
8 8 8 8

Number of rays in anal fin ' ...................... 7 8 7 7 7 7
N umber of scales before Insertlon of dorsal ... , ... 14 16 15 14 15 17
Number of scales in lateral line ... , ............... 33 3" 32 35 35 36

'"~...,-"'m'...__ I
36 36 34 32
30 26 26 26
10 12 10 10
25 26 26 27
20 20 21 20
10 10 9 10
7 7 8 7
6& 6 7 7

52 51 55 52
21 23 21 23
70 68 68 68
17 19 19 18
25 25 23 26
25 24 25 23
17 20 17 17
51 53 50 52
17 16 15 16
8 8 8 8
7 7 7 7

16 17 17 16
35 34 36 34

XYSTROSUS Jordan & Snyder, new genus.

Type, Xysfrosus popoche, now species. Body long, compressed; interorbital space low and flat;
mouth terminal, ohlique ; jaws subequal ; premaxillary protractile. No barbel. No pseudobranchius,
Gillrakers 66, long, slender,. crowded on arch. Teeth 4-4, hooked, grinding surface oblique, grooved.

FIG. 5.-XyBtroSUB popoohe Jordan & Snyder, new genus aud apeeies. Typo.

Alimentary canal about twice as long as body. Peritoneum dusky. Lateral line complete, decurved
above pectorals. Scales 61, evenly distributed over body. Fins falcate; dorsal inserted directly above
insertion of ventral; caudal deeply forkecl; anal baais short.

The genus XYBtl'OStiB is allied to NQtropis, differing in the long gillrakers, the small scales, and
the absence of pseudobranchua.

, ~2. Xystrosus popoohe Jordan & Snyder, new species. Po-poohe• . Fig. 5.
Type No. 6151, L. S. Jr. Univ, Mus. Locality, Laguna de Chapala, nenr Ocotlan, Jallseo, Mexico.

Collected by J. O. Snyder, December 26, 1898.
Head 3.5 in length; depth 4.5; eye 4.66 in head; snout 3.60; interorbital space 2.60; depth of

cuudnl peduncle 2.5; height of dorsal 5 in length; anal 6; length of pectoral 6; ventral 6.25; caudal 4.
D.8.. A.7. Number of scales in lateral line 61; between dorsal and occiput 24; between dorsal and
lateral line 16; number of dorsal rays 8; anal 7; pectoral 16.

Body long and slender; caudal peduncle deep, compressed; head long, its upper contour slightly
conp-ave; interorbital space broad and flat; eye large, its Iongitudmal diameter contained 2 times
in interorbital space ; snout sharp, slightly turned up at end; mouth large, oblique; lips thin,
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maxillary not 'quite extending to orbit. Gillrakers 66 on first arch, close together, slender, the length
of longest half diameter oforbit. Teeth 4,-4,strong, hooked, grinding surface oblique, narrow, grooved;
a notch just below the hook. Alimentary canal almost twice length of body. Peritoneum dusky.

Scales not crowded anteriorly, evenly distributed over the body; lateral line shaped like the
ventral contour of body, except above pectoral fins, where it is sharply decurved, Dorsal inserted
directly above ventral, first ray highest, nearly three times height of last; when depressed the fin is
falcate; when elevated, its edge is concave; anal similar in shape; caudal deeply forked, the tips sharp;
ventrals pointed, not reaching vent; pectorals slightly rounded.

Color silvery, darker above, especially on median dorsal area, where a more or less definite dusky
band extends the length of body; rays of dorsal fin and tips of caudal dusky; lower fins white.

Exact measurements of the only specimen obtained are here given. Length of body iu 92 mm, ;
depth of body expressed in hundredths of length 23; depth of caudal peduncle llt; length of head
28t; width of interorbital space lIt; length of snout 8; diameter of orbit 6; distance from snout to
dorsal fin 52; height oflongest dorsal rays 20; distance from snout to anal fin n; height of longest
anal rays 17; distance from anal to caudal fin 21; length of caudal fin 25; length of pectoral fin 18;
distance from snout to ventral fin 53; length of ventral fin 16.

FALCULA Jordan &: Snyder, new genus.

Type, Falcula challal03 new species. Body long, compressed; caudal peduncle slender; mouth
large; lips thin; premaxillary protractile. No barbel, Teeth in 1 row, 4-4, hooked; grinding surface
grooved. Gillrakers few, short, far apart. Alimentary canal short. Peritoneum silvery. Lateral

FIG. G.-Falcula chapalm Jordan & Snyder, new genus and species. Type.

'une complete. Scales rather small, about 50 in lateral series. Fins high, falcate; dorsal inserted
directly over ventrals; anal basis short; first simple rays of dorsal and anal rudimentary and closely
adnate to first branched ray, caudal long, deeply notched.

The genus Falcula is related to Notropie, from which it differs in its small scales and in its very
high, falcate fins.
13. Falcula chapalre Jordan & Snyder, new species. Fig. 6.

Type No. 6152, L. S. Jr. Univ. Mus. Collected by J. O. Snyder, at Laguna de Chapala, near
Ocotlan, .Ialtsco, Mexico, December 26, 1898.

Head 4 in length; depth 4.50; eye 3.66 in head; snout 3.60; interorbital space 3.66; depth
of caudal peduncle 9.5 in length; height of dorsal 4; anal 5; length of pectoral 4.80; ventral 5.75;
caudal 3.25; number of scales in lateral line 50; between dorsal and occiput 19; between dorsal and
ventral fins 16. D. 8. A. 8. P. 17.

Body long, slender, compressed; snout pointed; its length equal to diameter of orbit or to inter­
orbital space; mouth almost horizontal, its cleft extending to a vertical from anterior edge of orbit;
lips thin. Teeth 4-4, strong, slightly hooked, the book barely evident on lower tooth; three upper
teeth with a grooved grinding surface. Gillrakcrs 3+7, short, pyramidal, and far apart. Alimentary
canal short. Peritoneum silvery. Lateral line complete, decnrved to a point 1IJ a vertical midway
between pectoral and ventral fins, whence it extends in a straight line a little below middle of body
to caudal, Plns all very high and pointed ; dorsal inserted directly over origin of ventrals, falonto when
depressed, its second ray longest; anal similar in shape; inserted at a point two-thirds thc dlatance
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from tip of snout to base of caudal; veutruls extending to vent; tips of pectorals reaching ventrals ;
caudal deeply forked.

Color silvery; a narrow, dark median band extending from occiput to base of caudal; dorsal
scales with fine dots which give their edges a dusky color.

Onc specimen was taken, caroful moasuromente of which are given. Length of body in milli­
meters 74; depth of body expressed in hundredths of length 25; depth of caudal peduncle 11; length
of head 25; width of interorbital space 7; length of snout 7; diameter of orbit 7; distance from snout
to dorsal fin 47; height of Iougeat dorsal rays 26; distance from snout to anal fin 67; height of longest
anal rays 21; distance from anal to caudal fin 27; length of caudal fin 31t; lcngth of pectoral fin 22;
distance from snout to ventral fin 62; length of ventral fin 21.

14. Hybopsil.l altus (Jordan).
Many specimens from the Rio Verde, Aguas Cu.lioutos, SOlUe of which were 165 millimeters long.

CHARACINID.lE.

~5. Tetrago110pteruB mesdoanus F'Hippl.
Specimens of Teiraqonopterus caught in the Rio Ixtla at Puoute de Ixtla, Morelos, resemble very

closely those taken in the Rio Verde neal' Rascon, bnt we believe that they belong to a different
species. Besides the points of diffcrence expressed in the following table, 1: lIwxicanU8 of the Rio Ixtla
has smnller ana weaker teeth than T. argentatus of thl\ Rio Verde.

.dt·erage measurements of ten speoimens eaoh of TetJ'agonopterus mexioanus from. the Rio lxtla
and oj Tetraponopterue argentatlls jl'ont the Rio Verde near Rascon.

Measurements.
'I'etrR.gon~ Totrng:on~

opterus opterus
mexicnnus, argentatus,___________________..a_ _

25.10
25.25
26.50
8.80
6.60
8.40

51. 25

Length of hoad expressed In hundredths 01' length ..
Distance from snout to occiput ..
Distance from lower jaw to occiput ..
\Vi'lth of interorbital space ..

~i~~te~f~f'~~hk::::::::::: :::::: :::::: :::::: :::::: :::::: ::::::::::::: :::::
Distance from snout to origin of dorsal fln ..

28.75
28.25
28.80
0.70
7.00

10.10

'-- ----..:'-- L,"~.
Measurements oj ten 811coiniens of Tetraqonopterus IIICXicaU1I8,r;; Meusurcmcnta

Locality: I~io Ixtia at Puente de Ixtlll, Morelos,
Moxico.

---
Length of body In millimeters ........................ 48· 55 59 52 51 75 70 79 88 04
Depth of boCa' expressed in hnndredths of length.... B5 Bi B8 B5 B6 B5 B4 B8 B7 BO
Depth of can al peduncle ............................ 12 12 12! 12b 12 12 12 12b 13 121
Lcngth 01' bead ....................................... 25 24 26 26 26 24 24 26 25 25
Distance from snout to occiput ....................... 26 25 26b 27 26 24b 24 2Bb 26 24
Tip of lower jaw to occiput........................... 27 26 27 28 27 26 26 25b 27 25b
Width of Interorbital space ......................... 0 8 0

~t
0 8b 8a 0 °b 0

~i~;.~~c~fo~ng~lk:::: ::: ::: ::::::: :::::::::::::::::::
6 6 7 7 6 6 7 6! 7
0 8! 8! 0 0 8 8 8 8 8

Distauce from snout to dorsal. ....................... 54 52b 52i 50 51! 50 52 52 5B 51l
Insortronor dorsal to adipose fin ..................... 35 B6! 37! 37 B7 35 38 B7! 35 au
Height of longest dorsal rays ......................... 25 25 26 26 26 21 23 22 24 23
Distance from snout to annl fln ....................... 60 65 68 63 64 66 67

1

69 67 66b
Height 01' longest 'mal raya .......................... 15 15 16b 17 16 13 15 13 15 14
Distance I'rom anal to caudal fin ...................... 14 15 15 15 15 16b 14 15 15 16
I.engtlt of caudal tin ................................... 25 27b B3 31 80 27 I 28 28 30 28
Length of pectoral fin ................................ 23 21 25 22b 24 20 20 21 22 21
Distance from snout to ventral fin ••................•. 40 48 50 47 01 48b -49 52 50 51
Length of vontral fin ................................. 16 16 ]8 18 17 15 16 15 17 15b
Number of' dorsal rays ............................... 10 10 10 10 10 0 10 10 0 0
Number of anal l'IIKs ................................. 22 23 21 21 23 21 23 21 20 23
Number of pectora rays .............................. 14 14 14 13 12 13 IB 13 14 13
Number 01' soales in trunavorse series ................ 15 14 15 14 14 14 14

1

15 15 15
Number of scules In laterallinc ...................... 36 35 33 aa 3S as 37 36 34 36

16. Tetragonopterus argentatus (Baird & Girard),
The speclmens of T. arqentaiu« from the Rio Verde near Rascon were not more than 55 mm.long.

'1'he ventral and anal fins were dashed with a bright orange-red and the caudal was tipped with
orange, A few specimens from the Rio Tamesoe were like those from the Rio Verde, except that the
filll!l'were not colored.
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Locality: Rio Verde at Rascon.

47 44 47 43 42 40 38 37 37
35 36 34 34 33 ' 34 34 35 34
12 12 11 12 12 12 12 12 12
29 29 27i 27 29 29 28 30 30
28 28 271 27 28 28 29 30 29
28i 29 27i 28 29 29 29 30 30
10 10 10 9 10 10 9 10 10

8 8 8 8 8 8 8 8 7i
10 10 10 9 10 10 10 11 11
53 54 54 52 53 55 58 54 54
36 37 36 36i 36 37 35 38 33

~~i 23i 22 22 22 22 22 24 24
69 64 67 69 69 69 68 i 68

15 16i 16i 16 16 15 15
f~ I 15

15 io 15 14 16 ]4 15 14
26 28 28 27 29 29 28 28 25
20 21 22 21 20 19 22 19 22
53 54 50 50 52 51 52 48 53
14 13 15 15 14 13 15 15 15
9 9 9 9 9 9 9 ]0 9

20 20 21 20 20
20 I 20 20 19

12 13 12 13

1

12 ]2 ]2 12 12
15 14 13 13 14 14 14 14 13
33 34 31 34 :n 31 34 30 34

Measltren16nts of ten specimens of Tetraqonopterue argentatns.

I ~:,~uremen_t_a_. ,

I~of body in millimeters........................ 55
Depth of bodyexpressed in hundredths of length.... 35
Depth of caudal peduncle 12
Length of head c. 29
Distancefrom snout to occiput....................... 28

, Tip of lowerjaw to ocoiput......... 28
Width of interorbital space...... 9

I5j::;~~e~fo~~;l,k.-.-:.-.-:::.-::::::::: :::.-.-:::::: :::: ::: 1~
Distauce from snout to dorsal fin.. __ 56
Insertion of dorsal to ad!pose fin __ . .. .. .. . .. . .. . 33
Heightoflongestdoraslraya __ 23
Distance from snout to anal fin. 68
Height of longeat anal rays. 15
Distance from anal to caudal fin __ 15
Length ,ofcaudallln. 27
Length of peotorallln 21
Dlstance fromsnout to ventral fin 51
Length of ventral fin --.... 15
Number of dorsal rnye 10
Number of anal rays 21
Number of pectoral rays 13
Number of scales in transverse series. 15
Number of aonles in lateral line 37

PCECILUD1'E.

17. Pundulus heteroolitus (Linnrous). Lagoons near Tampico.
18. Pundulus robustus Bean. Mouth of Laguna de Chapala, Jalisco.
19. Charaoodon variatus Beau. Rio Yerde, Aguas Calientes.

The large males have no dark spots.· 'I'he dark, lateral color-band is vcry marked. In life there
was a terminal band of bright orange-yellow on the caudal, lind also a washing of the same color ou
the lower parts of the body posterior to the ventrals. In the small males the lateral dark band is
more or less broken up into spots. There are spots on other parts of the body, generally arranged in
a row on the lower parts posterior to ventral fins; terminal caudal band usually absent, The large
females lire similar in color to the small males. The small females are more spotted.

20. Charaoodon enoaustus Jordan & Snyder. New species. Fig. 7.
Type No. 6163, L. S. Jr. Univ. Mus. Locality, Laguna de Chapala, near Ocotlan, Jalisco, Mexico.

Collected by J. O. Snyder, December 26, 1898. .
Head 3.80 in length; depth 3.66; depth of caudal peduncle 8; eye 3 in head; snout 4; interorbital

space 3.5; height of dorsal 4.5 in length; anal 6.5; length of pectoral 5.33; ventral 6.5; caudal 4.33.
D.16. A.. 16. Scales in lateral series 35;
transverse series counting upward and
forward from origin ofanal 13; on caudal
peduncle 9.

, Body deep, compressed; dorsal out­
line almost straight from snout to origin
of dorsal, concave from the latter point
to base of caudal; ventral outline evenly
curved from snout to posterior part of
base of anal. Eye very large, located
nearer to snout than to posterior edge of FIG. 7.-0haracodon cncaustus Jordan & Snyder, new species. Type.
opercle a distance equal to longitudinal
diameter of pupil. Mouth small, its width equal to two-thirds diameter of pupil ; maxillary protrao­
t,ile; lower jaw projecting. Teeth in 2 series, outer series sma.ll, bicuspid, in siuglo row, rather firmly
attached; inner series minute, in small patches. Gill-openings restricted, not extending above base of
pectoral. Gillrakers slender, equal in length to half the diameter of pupil. Alimentary canal short.
Air-bladder large, extending posteriorly to a point above origin of anal. Dorsal fin inserted halfway
between tip of snout and base of caudal; length of base a little less than height of fin; anal inserted
below middle of dorsal, its edge rounded; pectorals extending beyond basea of ventrals; ventrals
extending to vent. Scales on body large; upper posterior part of head and a narrow space below and
posterior to oye with scales; other parts of head naked; small scales 9n basal part of caudal fin. A.
row of large pores above eye and at lower edge of suborbital patch of scales. No lateral line.
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Color in alcohol, light yellowish-olive; 9 short and narrow dark vertical bands on median part
of body; the first above base of pectoral; the ninth at base of caudal; scales, on dorsal region of
body edged with black dots; upper part of head dark; upper half of orbit black j .operoles silvery;
dorsal fin with a little dusky; other fins without dark color.

Oharaeodon encaustus somewhat resembles C. ei8eni in appearance. It differs in having more rays
in the dorsal and anal fins, smaller scales, a more compressed body, and less dark color on the body.
One female specimen only was collected.
21. Cyprinodon elegans Barrd & Girard.

Three small female specimens of Oypl'inodon from lagoons near 'I'ampico are, with some doubt,
referred to the species eleqan«.

22. Gambusia affinis Baird & Girard.
A number of males' and females of Gambusia affini« were collected ill lagoons near Tampico, and

especially in small pools left by high water.

XENENDUM Jordan & Snyder, new genus.

Type, Xenendun~cal.ientc, new species.
Body deep, not much compressed. Males and females of' abontthe same size. Eye normal.

Mouth vertical, lower jaw projecting. Teeth loosely attached, in 2 series; 'first series flat, bicuspid, in
2 or 3 rows on each Jaw; second series minute, in villiform bands, sometimes absent. Gill-openings
not restricted, extending above the pectoral fin a distance equal to diameter of' pupil. Alimentary
canal long, with many convolutions. Air-bladder present, large. Scales large. No lateral line.
Dorsal and anal inserted posteriorly, the one directly over the other, their bases short; anal very

FIG. 8.-Xenendwm caliente Jordan & Snydor, now genus and spocies. ~'ype.

slightly modified in male, first raj's shorter; edge of fin double convex-the notch being between the
smaller and larger groups of rays. Ventral fins present. Caudal rounded, and not modified in mule.

Xenendum dlfters notably from Oharacodon in having the bicuspid teeth loosely attached and in
more than one series. Cluiracodon. hue the bicuspid teeth firmly attaohed and in a single series. The
actual affinities of Xenendullt are with the genus Goodea, and it belongs to the subfamily Goodeinw,
whiohhaa the general characters of the PwciUinw, but with bifurcate or trifurcate teeth and no great
differences between the sexes. Oharacodon laitpoldi Steindaohner seems to be a species of Xencndum.

23. Xenendum caliente Jordan & Snyder, new species. Fig. 8.
One male specimen, type No. 6147, L. S. Jr. Univ. Mus., from Rio Verde near Agnus Calientes,

Mexico. Collected by J. 0..Snyder, January 9, 1899.
Head 3.75 in length; depth 2.60; depth of caudal peduncle 5.66; eye 4 in .head; snout 3.20;

interorbital space 2; height of dorsal 5.66 in length; anal 6.75; length of pectoral 5; veubral 7.66;
caudal 5. D.13. A.14. Scales in lateral series 36; transverse series counting upward and forward
from origin of anal 14; on caudal peduncle 9.

Body large and thiokset, deepest part at tip of peotoral; width contained 41 times in length;
head pointed; interorbital space broad; slightly convex; length of snout about equal to diameter of
orbit; mouth vertical, its width equal to length of snout; maxillary very protraotile. Teeth loosely
attached in 2 series, those of first series larger, flat, and notched, in 2 rows on upper jaw, 3 rows on
lower, the individual teeth of each row 'alternatiug in position with those of the next; those of second
series very minute in a villi form band. Gill-openings not restrioted,extending above the pectoral a
distauo'e equal to diameter of pupil. Gillrakera long, slender, and close together, 40 on first arch..
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Alimentary canal long (in another specimen, 4t times length of body), coiled many times. Peritonenm
black. Genital opening close to basis of anal, covered by a thick, uotched pad. Dorsal fin inserted
posteriorly, ronnded; its basis short, its length less than height of fin; anal inserted under dorsal,
first 5 rays crowded together and shortened, edge of fin double convex-the notch beinu between the
shorter ana longer sets of rays; pectorals and ventrals with rounded edges ; caudal evenly rounded.
Body and head everywhere except jaws and preorbital area with scales; no lateral line.

Color light-olive, growing darker above; median dorsal area blackish, each scale with a dark,
angular baud, those of the sixth series below the dorsal darker, making an indistinct, narrow lateral
band; all the fins except ventrals dusky.

The females differ but slightly from the males. 'I'he body of the former is more thickset, the
caudal peduncle a little less deep, the fins a little lower, and the anal evenly rounded. The young
are somewhat mottled in color.

XenendU111 caliente differs from X. luitpoldii Steindachner, in having fewer scales in the lateral and
transverse ser'ies and on the caudal peduncle, and in a similar way from X. xali8eone, besides having
villiform teeth, which are absent in X. xali8cone.

Mea8Uj'ement8 of ten 8pccimen8 of Xenendum caliente.

=l73 45
il4 35
10 10
24 26
13 13
9 8
8 9
6 7.

7:l 73
16 15
70 71
12 15
~4 26
19 19
Iii 18
53 53
13 14
3 13

14 13
38 38
14 14
o 9____I

c:----::asurements.
Locality: Rio Verde, Aguas Calieutea, 1\1

Male. Female.
----_.__ .._---~-~..__._- -_._-

Length of body in millimeters ........................ 63 71 67 63 ' 48 72
7
1
I 73

Depth of body expressed in hundredths of length.... 37 34 35 36 37 40 a4 sa
Depth of caudal peduncle............................. 18 17 17 17 17 16 16 17
Le';ftth of head ....................................... 27 26 26 25 27 25 25 25
Wi th ofinterorbital space ........................... 13 13 13 13 13 14 13 13

:w~fitho~f~~~~~ :::::: :::::: :::::::::::::::::: ::::::::
9 9 9 9 9 9 9 8
9 9 9

~-I
9_ 8_ 8. 9

Diameter of orbit ..................................... 6 6 6 7. 6 6. 6
Distance from snout to dorsal fin ..................... 72 70 70 71 72 74b 72 70
Height of longest dorsal rays......................... 19 18. 19 19 18 17 14 16
Distance from snout to anal fln ....................... 72 72 7lb 70 72 72 69 69
Height of longest anal rays ........................... 15 14 14 14 13 12 12_ 13
Distance from anal to caudal fin ...................... 23 24 24 24 25 23 24 24
Length of caudal fin .................................. 22 20 20 21 20 21 19 20
Length of pectoral fin ................................ 20 20 20 20 20 19 19 18
Distance from snout to ventral fin .................... 54 51 53 54 53 53 W 51
Lengtb of ventral fin ................................. 13 14 13 13 13 12 13
Number of rays in dorsal ............................. 13 12 14 13 12 13 13 13 1

I
Number of rays in anal . .............................. 14 14 14 14 14 14 13 14
Number of scales in Iateral eorles ..................... 36 37 37 37 35 38 37 38
Number of scales in transverse series ................. 14 13 13 13 14 14 14 1:1
Number of scales on caudal peduncle................. 9 9 9 9 9 0 0 0 1

! -
24. Xenendum xalisoone Jordan & Snyder, new species. Fig. 9.

Type, a female, No. 6148, L. S. Jr. Univ. Mns. Locality, Laguna de Oliapala, near Ocotlan, Jalisco,
Mexico. Date, December 26, 1898. Collector, J. O. Snyder.

Head 4.66 in length; depth 3.33; depth of caudal peduncle 6.5; eye 3.80 in head; snout 3; inter­
orbital space 1.66; height of dorsal 6.50 in length; anal 9; length of pectoral 5.25; ventral 7.50;
oaudal 5. D. I, 13. A. I, 14. Scales in lateral series 42, transverse series, counting upward and
forward from origin of anal, 17; on caudal peduncle, 12.

Body thickset, deepest at origin of ventrals, widest at bases of pectorals; caudal peduncle deep
and long. Head large and pointed; interorbital space broad, slightly convex; mouth vertical, its
width equal to length of snout; maxillary very protractile. Teeth loosely attached, broader at distal
enda than at bases, bicuspid, in two rows on each jaw; no vi lliform teeth present. Gill-openings
extending above base of pectorals a distance about equal to diameter of pupil. Gi1lrakers long, flat,
very close together, 56 on Jirst arch. Alimentary canal long, in many folds. Peritoneum black.

Dorsal fin inserted posteriorly, first ray simple, closely attached to second; cdge of fin rounded.
Anal inserted on a vertical passing through base of fourth dorsal ray, similar to dorsal in shape;
pectoral and venrrnl fins rounded; edge of caudal a little convex, basal one-fourth with scales. Scales
large, cvcrywhere on body and head except lower jaw and preorbital area; no lateral line.

Color plain, dark above, light below, the dark color leaving off' rather abruptly on the head
along a liue passing through lower edge of eye; on the body, along a line passing from lower edge of
base of pectoral to caudal, leaving lower one-fifth of caudal peduncle light; faint traces of a dark
spot at base of each scale on dorsal region of body; all the fins except ventrals dusky.

One male specimen was taken. It resembles the females in general appearance. The anal fin is
not advanced nor modified into an intromittent organ. Althongh it is injured, it shows that ohe first
5 or 6 rays were close together and shortened.
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XenendU11t xali8eone differs from X. ealiente in not having villi form teeth; in having more scales
in the lateral and transverse series and on caudal peduncle. It differs from X, luitpoldii (Stein­
dachner), which is the thlrd known species uf the genus, in having a much longer snout, a more pointed
head, and in not having villiform teeth.

MeaBUTtYments of ji've female specimen« of Xenendullt xaliBeone.

Type.

lents. . Locality: L. de Ohapala near
Ocot!an, oJalisco, Mexico.

dth~",;iie;;ith::::::::::::: :::::: 142 124 122 110 117
32 33 32 34 33

.............................................. 16 18 17 18 17
................................................................... 22D 23 23 23 23
......................................... 13 14 13 14 13
............................................. 7 8 8 7 7
.......................................... 8 9 9 8 8
...................................... 6 6 6 6 6
........... -_.............................. 66 64 65 66 66
....................................... 15 15 13 15 17
....................... -- .................. 70 69 69 69 68
.................................... 11 13 12 IS . ....
.......................................... 25 26 27 26 27
..................................... 21 21 20 2i 20
..................... , .............. 18 20 19 20 21
...................................... 49 49 51 50 49
..................................... 13 14 14 13D 14
.......... ....... .................. 13 13 12 12 12
...................................... 14 14 15 14 .....
...................................... 42 41 40 40 40

iea .................................. 17 16 '16 16 17
Ie .....•..••..••....... : •..••••••. 12 12 12 12 11

-

-'
}'IG. 9.-Xenendum a:aliscone J ordnn & Snyder, new speoies.

Length of body in mfllimeters•••••
, Depth ot' hody expressed in hundre
Depth of caudal peduncle.•••.... "
Length of head •.. _ .
"Vidth ot' interorbital space .
Length of snout .
Width of mouth .
Diameter of orbit .
Distance from snout to dorsal fill •.
Hoight of Iongest dorsal rays...•.•
Distance from snout to anal fin ••••
H~ight of Iongest anal rays ....•••.
Diatance from anal to 'lI'udal fin • "
Length ot' caudal fin .
Length or pectoral fin .
Dietauce from snout to ventral fin _
Length of ventral fill .
Number of raYBin dorsal, .
Number ot' raYB in anal. _ .
Number of acales in lateral aerles .•
Number of acales in transverse Bel'
Number of scales on caudal pedunc

)foaSllrOll

25. Paloilia limantouri Jordan &. Snyder, new species. Fig. 10.
Type, a male, No. 6165, L. S. Jr. Univ, Mus. From Rio Tamesoe, near Tampioo, Tamaulipas,

Mexic«, Collected by J. O. Suyder, January 12,1899.
Head 3.5 in length; depth 3; depth of caudal peduncle 4.6 j eye 3.5 in head; snout 3; interorbital

space 2; height of dorsal 5.5 in length; anal 4.5; length of pectoral 4.5; ventral 6, caudal 3.5. D.9.
A. 9. Scales iu lnteral series 26; transverse series 9; on caudal peduncle 8.

Body rather deep and compressed : dorsal outline angular, its highest point at insertion of dorsal;
lowest point of ventral outline at base of ventrals ; head pointed; interorbital spnce wide and flat ;
eye large, nearer to tip of snout than to posterior edge of operole a distanoe equal to diameter of
pupil. Mouth very obliqne, its width twice diameter of pupil; premaxillary protractile; distal end
of maxillary visible; lower jaw projecting. Teeth in two series on both jaws; the outer series in a
single row,small, pointed, loosely attaohed; second series barely discernible, in bands. Gill-openings
e:x:tendin~above base of pectoral adistance equal to half diameter of orbit. Gillrakers on first arch
20, small and slender. Alimeutary canal very long and slender.

Body and entire head except preorbltal area, lips, and lower jaw covered with large soales ; 3 rows
of s0!,11es on base of caudal; small scales extending on interradial membranes of caudal, a dlstauoe

F. o.n. 1899-9
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beyond basal scales about equal to diameter of eye. Dorsal inserted half way between base of caudal
and anterior edge of pupil, its base contained 6i times in length of head and body, its height 5i; the
last rays a little higher than the first. Anal advanced close to base of ventrals; first and second rays
short, closely attached to the next; third ray greatly enlarged and lengthened; a loosely attaclled,
ovate, fleshy pad near its tip; fourth and fifth rays slender, as long as the third; tips of the third
and fifth rays bent toward that of the fourth; sixth to ninth rays about half as long as third.
Caudal rounded, its length conte.ined 3lr times in head and body. Pectorals rounded; their length
contaiued Ij;times in head. Ventrals polnted, extending to middle of longest anal ray.

Color in alcohol, light yellowish-oltve : much lighter on breast and ventral part of head; posterior
edges of scales dark; lower jaw, preorbital area, upper part of head, and a narrow, median dorsal
stripe, dark; basal three-fifths of dorsal fin black; distal part of fin white; boundary between white
and black parts more definite on anterior than on posterior part of fin; basal two-thirds-of caudal
dusky; distal part without color. Other male specimens have only a few small dark spots 011 dorsal
and caudal.

Body of female more elongate than that of male; depth of caudal peduncle 5i ill length.
Dorsal fin inserted in advance of anal, its origin above anal opening; first rays highest. Ventrals
extend to posterior edge of vent, but do not reach anal. The dorsal an<f caudal have a little dusky
coloring.

l!'lG.I0.-l'wcilia limantouri Jordan & Snyder, new species. Typo,

Mea8urements of Pcecilia limantolwi.

9

8

Male.

o
8

32 35
22 21
27 29
14 13
10 10
» 9~
8 0

56 55
17 17
52 53
22 24
50 47
29 30
23 22
46 48
18 17
» 9
8' 8

27 26

Locality: Rio 'I'amesoe, near Tampico,
Tamanlipas, Mexico.

o
8

40 144142

--------------~',···------·--Lp~~~{~l;f~Ii~~J~~ II
MoreloB, Mexico.Meaauremente.

r
iI l<'emalo.. I }\fale. lcemale.

-L-e~~;~ O-f·-b-O-d'-Y-i-n-m-'i-ll'--im~e-te-r-s·.-.-.!---C--C-~""4r2-C -;;;' -;'1-53
48

144- -~~-I-~,37 49 42

Depth of body expressed in huu- I'

dredtbs of leugth.............. 32 32 32 27 29 30 I 33 30 32 31 30 31
Depth of oaudal peduncle 22 20 20 171' 18 18119 19 23 20 18 20
Length of head.... ...... . 28 29 28 27 20 29 29 29 28 28 26 27
Width of'interorbitalspace '. 13 14 14 14 14 14 15 15 13 12 14 13
Length of snout 10 11 10! 10 '10 9 10 11 10 9 9 10
Width of' mouth 10 » 10 10 110 9 »9 8 9 9 »
Diameter of orbit............. .. 8 8 9 8 8 81 8 8 8 8 7 8
Dlstanee from snout to dorsaL.. 56 56 57 62 58 60 61 60 57 58 61 66
Height of longest dorsal rays 18 17 16 11,1 13 13' 17 14 "0 I 24 18 \6
Distance from snout to anal. 50 53 55 66 I 63 64 65 65 52 I 48 66 07
HeJghtofJongcstunulrays 22 24 23 15,10 16 14 15 24 i 23 17 19
Distance from anal to oan<lai.... 51 49 47 33 I 35 34 H5 34 50 i' 50 30 :12
Length of eun<lal.. • .. . .. .. 30 28 28 20 i 26 24 25 27 :2135 I' 30 28 28
Length of pectoral.. ' .... 23 23 23 20! 20 22 21 22 22 22 21
Distanee from snouf to ventral.. 45 40 46 50 "47 50 52 50 41~ I 45 52 54
Length of ventraI. 17 13 18 13 13 13 12 13 u 18 13 13
Nurn ber of rays in d01"sal........ 9 ~ ~ ~ i ~ ~! ~ I ~ 9 II ~ ~ ~
Nnmber of ra)"" in unal.......... 8 8 25
Number of scales in lateral series. 26 27 27 26' 27 26 I 27 28 27, 26 26
N.umber of scales In transverse, I I I

L~~!ie~~·.~~~~~~:~~. ~~:~~~:~~.: --,_~_,-_~~~~_9_~L~~ :_,~J ~I
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Lack of material for comparison prevents our commenting on th~ probable affinities between
P. limantolwi and other species of the genus.

P. limantouri was" numerous in the Rio Tamesoe and the lagoons near Tampico, and also in the
Rio Verdenear Rascon. We identify four specimens of Pwoilia collected at Puente de Ixtla, Morelos,
with this species.

We take pleasure in dedicating this pretty fish to Senor Jose Yves de Limantour, the 'aoeom­
plished minister of the" Hacienda" for Mexico, in recognition of favors received through his oourtesy.

26. Mollienisia latipinna Le Sueur.
A few specimens which we identify as Mollienisia lati.pinna were collected in the lagoons near

Tampico. Some measurements of these are given.

MeasUl'em(';nts of jive specimens of Mollienisia latipinna.

Measurements.
Locality: Tampico, Mexico. I

Male. Female.

Length of body in millimeters ..
Depth of body expresscd in hundredths ofIength ..
Depth of caudal peduncle .
Length of head .
Width of interorbital space .
Length of snout .
Width of mouth ..
Diameter of orbit ..
Distance from snout to dorsal fin ..

~f;fa~c~ff;g~g:~~l~tt~a~::lfin:::.: :::::: :::::: :::::: :::::::::: ::: :::
Height of longest anal rays .
Distance from anal to caudal fin .
Length of caudal fin .
Length of pectoral fin .
Distance from snout to ventral fin ..
Length of ventral fin ..

~~~~~~gf. ~:~~ 1~ ~~f~~::::::::: :::::::::::::::::::::::::::::::::::
Number of scales in lateral series .
Number of soales in transverse series ..
Number of scales on caudal peduncle .

43
38
23
28
15
10
10
9

53
21
50
22
48
30
25
49
~9
]5
8

28
9
7

85 41
36 36
21 20
30 30
16 15
10 11
11 11
10 JO
47 52
20 15
56 -66
24 18
48 33
28 25
25 21
49 50
20 15
J4 13
8 8

28 28
8 9
7 7

37 28
34 34
20 18
30 30
15 15
10 12
10 10
10 10
49 48
14 16
63 64
16 17
85 35
27 28
23 23
50 52
15 15
13 13
8 8

27 28
9 9
7 7

______________--'- -'-_-'--_. -'----..J

As shown in the following table, there is considerable variation in oertain characters between
specimens of M. latipinna from different localtttes :

Measurements of Molliellisia latipinna.

~oo."rom.".
--

Tampico, Mex. Pensacola, Fia. Savannah, Go. W""'M_"", "':1
Male. Female. Male. Female. Male. Female. Maie. Female.

I
15115

, ----- -----
Width of interorbital space . 15 16 15 13 13 13 14 14 14 14 14 14 14 15 16 15116Diameter of orbit..••........ 9 10 10 10 10 7 7 8 8 8 8 8 8 7 7~ 10 10 9 9
Length of snout............. 10 10 11 10 12 9 9' 8 9 9 8 8 7~ 8 9 9 9 HI, 10
Dcpth of caudal peduncle ... 23 21 20 20 18 25 2H 23 20 22 24 22 19 18 19 20

00 ifJDistance from snoutto dorsal 58 47 52 49 48 32 33, 32 45 44 40 43 50 50 53 52 53 53 56
Distance from snout to ven-

trals ...................... 49 49 50 50 52 45 44 43 52 49 45 44 47 47 53 45 _~_52 • 51
------- ----.._.-

27. Xiphophorus montezumre Jordan & Snyder, new species. Fig. 11.
Type, a female; No. 6145; L. S.•Jr. Univ, Mus. From Rio Verde, near Rascon, San Luis Potosi,

Mexioo. Collected by J. O. Snyder January 24, 1899.
Head 4.20 in length, depth 3; depth of caudal peduncle 4.66; eye 3.25 in head; snout 3.25; inter­

orbital space 2; height of dorsal 8.50 in length; anal 5; length of pectol'a14.20; ventral 4.50; upper
rays of caudal 3.83; lower rays 1.10. D.13. A.7. Scales in lateral series 29; transverse series 9;
on caudal peduncle 7.
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Body deep, compressed; dorsal contour arched, its highest point at insertion of dorsal ; caudal
peduncle narrow and very deep; head small, pointed; interorbital space wide, slightly convex; eye
large, a little nearer tip of snout than to posterior edge of opercle ; mouth vertical. Teeth in two
series; the first in a single row, minute, flat, and pointed, the second in a villi form band, mlich smaller
and narrower than first, brownish colored, strongly curved backward. Gill-opening extending above
base of pectoral a distance equal to diameter of pupil. Gillrakers on first arch 19, slender, the length
of longest equal to half diameter of eye. Intestinal canal slender and long. Peritoneum black.

Scales on head and body larl\"e. One large, round scale on interorbital space, followed by 2; a
row of 11 from the latter to first dorsal ray; 3 rows of scales on base of caudal fin.

Base of dorsal fin short, 4.16 in body; :first ray shortest, the others graduated to the eighth,
which is longest; the ninth, tenth, and eleventh shorter; twelfth and thirteenth longer; the abrupt
shortening- of ninth, tenth, and eleventh rays makes a notch in outline of dorsal. Anal advanced, it!!
origin under third ray of dorsal; first ray greatly enlarged and lengthened, second and third eqnally
lengthened, but more slender; these three with their connecting membranes form a half tube, with a
pointed end; other rays half the length of first. Upper lobe of caudal rounded; 5 lower rays forming
a very long, blunt appendage. Ventrals pointed, extending almost to tip of anal. Pectorals sharply
rounded.

Color yellowish-olive, marked with black. During life there were 4 narrow longitudinal orange
bands, each extending along a row of scales on body. Top of head and a median dorsal band

FIG. ll.-Xiphophorua montezumce Jordan & Snyder, new species. 'l'ype.

extending to caudal, dusky; a narrow dusky band on edge of lower jaw; 2 short vertical bands on
snout; 6 upper rows of scalos edged with black, or dusky; a few black spots irregularly arranged on
body above ventrals; a large black spot at base of caudal, its color extending along upper edge of
prolongation; a dark line extending along lower edge of caudal peduncle to end oflower caudal rays;
the caudal extension with a light central portion bordered with black; the lower border wider; under
part of head and belly without dark color; dorsal fin with black dots and lines; pectorals, ventrals,
and anals plain.

Considerable variation in ahapes of fins and in color is shown among other male specimens. In
some the fins are low or short, the caudal ornament represented only by a slight lengthening of lower
rays.• Among individuals, apparently fully grown, there is every gradation from the undeveloped to
the very long caudal extension. In every case the scales are cousptcuously dark-edged. III some
examples black spots crowded together form a more or less definite dark line from eye to caudal, while
below this line are large, irregular, black blotches. Others have no black spots, and the dark caudal
patch has almost disappeared.

The females have the fins low or short, and without special modifications; the posterior edge of
caudal. with the upper part rounded, the lower pointed. Scales dark-edged, a narrow, indefinite,
dark, ~olor-band usually present along median line of sides; the dark caudal patch ill rarely absent.
Fully grown males are scarce, a large catch consisting- mostly of females and young.

Xipltophoru8 -monteeumo: is distinguished from other known species of the genus by having 7 anal
rays, the scales with conspicuous dark edges, a largo caudal spot, and the caudal appendage not
sword-shaped, but with its end enlarged and blunt,
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The following table of measurements will aid in distinguishing the species:

Mea8~frement8of eieven 8peeimen8 of Xiphophoru8 ntontezumw.

32
18
23
12

8
7!
8

48
16
63
17
35
30
30
22
49
16
12 I

~L1

51

Locality: Rlo Verde, near Rascon, Mexico.

Female.

millimeters ................ 57! 52 57~ 51 56 60 60 53 55
iressed in hundredths of
...................... -- ........ 34£ 34 36 33 36l 36 36 33 33
uncle................... _. 221 22 21 20 20 20 19 18 17

~i ~p~~~:::::: ::::::: :::::: 23 24 23 23 23 24 23 24 23
111 12 12 11 12 12 12 12 12

............................ 7 8 8 8 8 8 8 8 71

............................. 7 71 71 7~ 8 7 7 ~l 7
............................. 8 7l 71 8 8 7 7 71
t to dorsal fln .............. 46 47 47 46 47 49 49 49 50
oreal rays ............. ___ .. 31 28 24 25 22 20 16 14 15
tto anal fin ................ 55 58 58 55 57 59 61 61 64
nnlrays ................... 19 22 22 20 21 17 16 16 17
to caudal fin __ ............ 46 42 45 43 40 40 361 34 32
udal ruya .................. 33 35 29 30 32 27 30 28 28
<lal rays ............... , .. 90 88 60 4i1 43 36 30 23 30

fin ......................... 25 26 23 25 25 24 24 22 23
t to ventralfln ............ 49 50 50 48 49 52 48 48 49
11................................ 23 . .... 19 19 18l 16 15 15 16
oraal ........... _.............. 13 11 12 12 12 12 13 11 11
nal. ....................... 7 7 7 7 7 7 7 7 7
ies ........ _......................... 29 28 29 29 28 27 27 27 27
transverse series ........ , 9 9 9 8 9 9 9 9 9
caudal peduncle...•..... 7 7 7 7 7 7 7 7 7

[ M_e_asurements.

Length of body in
Depth of body exj

length .. __ .
Doptii of caudal peel
1,ength of head ....
Width of interorhit
Length of snout ...
Width of mouth ~ ..
Diamoter of orbit.
Distance from snou
Height of longest d
Distance from aDOU
Height of longest a
Distance from anal
Length of upper ca
Length of lower cnu
Length of pectoral
Distance from snou
Length of ventral fl
NumlJer of rays in d

I
Numberofl'l\'ysina
Scales in lateral SCI'
N urn bel' of scales in
N um her of acales on

-----

ATHERINIDl£l.
28. Eslopsarum jordani (Woolman).

Two specimens of E810p8a1"unt jordani were collected, together with numerous iudividuals of
E. arqc, from the Rio Verde, Aguas Cnlientes, Mexico. ChiroBtoma b"el'e Steindachner is probably
identical with E.jordani, as supposed by Jordan &.Evermann, An examination of a number of species
of Ohirostoma and two of E8Iop8a1'unt shows that the number of vertebras, in addition to the character
of the scales, furnishes a distinguishing generic feature.

Vertebrro.
]~810p8arum.iordani. 38

arge 37
Chirostoma huinboldttanum 44

ifE~~~.s: ::::::::::::::::::::::::::::::::::::: ~
~~~~;::,I.l~~~~.::: :.::::::::::::.:.:.:; .::::::: t:
oeotlane 44

The species of Chil'o8toma may be divided into two very marked groups. The one represented by
the typical species Chiro8toma humboldtianum has the flesh firm, opaque, and' deep 'oltve-green in life.
The other (Let/wstole), typified by Chiro8toma estor, has the flesh thin, trunslucent, and very pale.
There are correlated differences in the firmness of the hones and scales, but thus far we have found 110

tangible character on which to separate Lethostole as a genus from Chiro8toma. The known species
of Lethostole are e8tOI', albunt, chapalw, grandocule. pl'omela8, diazi, crystallinunl, 1e1'lnw, and ocoilane.

29. Ealopsarum arge Jordan &. Snyder, new species. Fig. 12.
'I'ype No. 6154, L. S. Jr. Univ, Mus. Collected by J. O. Snyder January 9, 1899, in Rio Verde, near

Aguas Culioutes, Mexico.
Head 4.25 in length; depth 4.33; depth of caudal peduncle ~,75 in head; eye 3.66; snout 3; inter­

orbital space 3.33; height of spinous dorsal 3.33; soft dorsal 2 ; anal 2; length of pectorals 1.5; ven­
tral\l'2.5; caudal Lz. D.1V,8. A.16. P.13. Scales ill lateral series 40; transverse series 11; between
dorsals 5. Body rather thickset, deepest part just anterior to base of ventrals; width of body equal to
distanoe from posterior edge of orbln to tip of snout, Eye nearer to tip of snout than to posterior edge
of opercle a distance equal to diameter of pupil; interorbital space convex; width of preorbital area
equal to diameter ofpnpil. Tip oflower jaw projecting beyond that of upper; mouth large, oblique;
lips not much thickened posteriorly, the lower not distinotly folded over the upper at their angle;
maxillary extending posteriorly to a perpendicular passing through anterior edge of orhit, its distal
end below the level of eye. Teeth large, sharp, projecting backward, in 2 definite rows on each jaw,
none on vomer or palatines. Gillrakers on first arch 14, long and-slender.
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Air bladder extending posteriorly to a point a little past insertion of anal. Peritoneum black,
Vertebrro 37. Lateral line represented on the fifth row of Beales below the dorsal by a ~eriell of partly
developed pores; scales large, entire, covering head and body except snout, lower jaw, preorbital
area, and a small space around bases of pectoral fins; small scales extending for a short distance on
interradial membranes of caudal. Flrst threo dorsal spines of about the same height, the fourth shorter,
first fully developed dorsal ray longest, the others gradually shorter, edge of fin straight; anal inserted
on a perpendicular passing halfway between dorsals, its first fully developed ray longest, edge of fin
slightly concave; caudal notched; pectorals rounded, extending to bases of ventrals; ventrals f~lling

short of reaching vent a distance equal to diameter of orbit. .
Translucent in Ilfo, a ail very lateral band with dark upper edge extending from upper part of base

of pectoral to base of caudal, the band less distinct in region of pectoral fin; scales of back edged

FIG. 12.-E8IopBarulII arge Jordan & Snyder, new species. Type.

with fine, dark specks; snout, lower jaw, top of head, and upper part of eye dusky; dorsal and caudal
fins with a little dusky ooloring.

Specimens of E. Mge were caught in the same seine-haul with E. jordani• . The former differs from
the latter in having a thicker body, a longer snout, a larger and less oblique mouth, a larger eye, and
a wider color-band.

In tho drawing accompanying the original description of EBlop8al'U1II jordani the mouth is wrongly
represented. Of the specimens examined, including some of the types, the mouth is much like that
of Ohiroetoma humboldtianum. The cleft is not straight in outline. The lower lip folds over the upper
at their union.

MeaBurement~of ten BpecimenBof EBlopsarum arge.

~ "'_m=.... - --- -~---,..."',' R,.Verde at A'.M""",nte,."'.~;g

Length of body in millimeters. •. .. .. . . .• .. .. ..... .. ...... 56 63 58[ 53 1 52
Depth of body expressed in huudredths of length....... 22 20 19 19 0 20
Depth of caudal peduncle................................. 9 8 8 9 9 8!
Length of head........................................... 24 23 23[ 23 4 24
Distance from snout to occiput...... 18& 17& 17 18 8 18
Til' of lower jaw to occiput............................... 20 18h 18 19 9 19
Wldth of interorbital space... 8 7 7

1

8 7& 7

~?~~~t~fofngrbk:::::::::':::::::::::::::::::::::::::::: ~ ~. ~ ~ ~ ~
Distance from snout to spinous dorsal.................... 52 52 52 fiO 2 52
Insertion of spinous dorsal to soft dorsal................. 15 14 13! 13 5 14
Heigllt of longest dorsal spines........................... 6 9..... 8 9& 8
Height of longest dorsal rays............................. 12 14 12 14 4 13
Diatanoe from snout to anal fin 60 58 59 57 7 57
Heightof.longe.tanalrays 1 13 13 14 11 4 15
Distance from anal to caudal fin , 23 23 23 24 3 24
Lengtll of caudal iln 22 20 19 20 2 21
Length of pectoral fin 15 15~ 15 15 5 16
Distance from snout to ventral fill 45 43 45 41 4 43
Length of ventral fin 10 10 9 10 0 10
Number of spines in first dorsal.......................... 4 a 4 4 4 4
Number of rays in second dorsal......................... 8 8 8 9 9 9
Number of rays in anal............. 15 17 16 16 5 14

l
Number of rays iu pectoral................ 13 14 13 14 3 ~3
NUIIIber of scales in lateral series. ... .. . . .. .. . .. .. .. . .. . . 40 38 40 39 6 39
NUIUher ot' scales iu transverse Beries.. . .. .. .. .. .. 11 12 11 11 0 10
Number of scales between dorsals..... . .. .. .. .. .. 5 5 4 5 5 5

~~_.~~~~~-- ----~ "._~---~---_ ..--.,--~----_._._-- --------

30. Chirostoma humboldtianum (Cuvier & Valenciennes). Posoado Blanco de Uhaloo,
Specimens of Obiroetoma hunlboldtia1l1tm were very plentiful in the markets of the City of Mexico.

They were said to come from the Lago de Chalco. This ape des is darker in color and much less
translucent than any other ChiroBtQma collected by us The number of vertebrie isH. It is the only
species yet known referable to the typical subgenus Cltiroslema,
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Measurementa.

Measurement» of ten specimens of Chtrostoma hnmboldtiannm.

Collected in markets of City of MeXig
- ' ._---------_. -_.._- _.

Length of body in millimeters ............................ 186 172 182 187 170 162 160 151 154 148
Depth of body expressed in hundredths of length ....... 22 22~ 20~ 24 20 21 19 22 20 21
Depth of caudal peduncle................................. 9 9 9 8 2~~ 9 8 9 9 9
Leugth of head ........................................... 27 29 27~ 26~ 27~ 27 i~~ 26~ 27
~!Rtan?e from. snout to ?ccipl,lt......... , ................. ~n 21 21 21~ 20~ 21 20n 20 21
l'l's ot Jower Jaw to occiput.............................. 22 22 22 23 21~ 22 22 21 21 22
WIdth ofintcrorlJital space ............................. :.

l~t
8 8 7 7 7~ 7n 7 7 7

~i~A;~~e~fo~no~bk~:::::::: :::::::::::::: :::::: ::::: ::::::
lOu 10 9 9 9 9 9 9 9

5~ 6 5n 5n 6 5~ 5~ 6 6 6
Distance from snout to spinous dorsnl , ................... 52~ 56 54 54 55 54 53 52 53 52
Inaertion of SphlOUS dorsal to soft dorsal ................. 12! 14 la~ 12 13~ 12 11! 13 12 12!
Height of longest dorsal spines ........................... 7 6~ 7~ 6 1~~ 7! 8 7 8 8
H eigh t of longest dorsal rars' .............................. 14 lI! 14 12 13 14 13 13 13!
Distance from snout to ami fin ........................... 63 64 63 62 60! 60 62 60 61 59
Height of Jongest anal raJ's ............................ : .. 14 12~ 14 12~ 13 13 13 13 14 14
Distance from anal to caudal fln .......................... 22 21 21 22~ 20 23 23 22 22 23
Length of caudal tin ....................................... 20 19 19 20 17~ 19U 2,0 19 19 20
Length of pectoral fin ....................... '" ...........

20 I
17 18 18 17 19 19 18 18 20

Distance from snout to ventral fin ........................ 47 48 47 47 46 45 45 45 45 46
Length of ventral fin ..................................... 12 11 11 11 10 12 12 11 11 12~
Number of spines in first dorsal .......................... 6 4 5 5 4 5 4 5 5 4
Numher o~ ravs .in second dorsal. \"' '" .................. 11 12 11 11 10 10 11 11 10 12
Number of rays 11l anal ................................... 19 18 18 18 19 18 18 19 19 18
Number of rays iu pectoral ............................ "'1 15 14 15 1.. 14 15 14 15 14 14
Number of scales in lateral line .......................... 54 50 52 52 50 54 54 55 55 54
Number of scales in transverse serlea .................... 15 15 15 14 14 14 15 14- 14 15
Number of acalea betwnen dorsals ... ~ .. u ................. ~ ••• '7 6 7 6 7 8 7 8 7 8

FlO. 13.-0hirostoma chapa!reJordan & Snyder, new species. Type.

SubgenuB LETHOSTOLE Jordan & Evermann•

.31. Chirostoma chapalce Jordan & Snyder, new species. Peectuio Blanco de Chopala. Fig. 13.
Type No. 6155, L. S. Jr. Univ. Mus. Locality, Laguna de Chapala near Ocotlan, Jalisco, Mexico.

Collected by J. O. Snyder, January 2,1899.
Head 4 in length; depth 5.5; depth 'of caudal peduncle 3 in head; eye 3.66; snout 3.2; interorbital

space d ; height of spinous dorsal 2.66; soft dorsal 1.75; anal 1.60; length of pectorals 1.25; vcntrals
2.20; caudal 0.9. D. 1I1-10. A.21. P.14. Scales in lateral series 49; transverse series 13; between
dorsals 6.

Body slender, compressed, its deepest part below first dorsal. Eye large, nearer to tip of snout
than to posterior edge of opercle, a distance equal to 1.5 times the diameter of pupil. Interorbit-al space
convex, its width about equal to diameter of pnpil or to preorbital area. Lower jaw projecting a
little beyond tip of upper. Mouth oblique; lips thiekened poateriorly..Iower folding over upper at
their union; premaxillaries anteriorly on it level with center of pupil; maxillarynearly verrloal, its
distal end in advance of a vertical from anterior edge of orbit a distance equal to two-thirds diameter
of pupil. Teeth minute, in banda, not arranged in definite rows; no teeth ou vomer or palatInes.
Gillrakers on first arch 30, very slender, the length of longest equal to diameter of orbit.

Perftoneum black. Air bladder very large, extending posteriorly to a point above middle of
anal fin. Vertebrm 45. A well-doflned Iateral line extending along body on eighth row of soales below
first dorsal. Seales large, orenate, 110~ notably reduced in size nor closely crowded together on any
part of body, except a smnll postocetpltal patoh; those anteriort.o pectorals small; scales extending
on basal two-thirds of tnterradial membranes of caudal; lower jaw, snout, and preorbital space
naked. First 2 spines of dorsal highest, the following 2 a little shorter; first ray of second dorsal
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FIG. 14.-Latcml uud dorsal views of head of
Obirostoma promela».

highest, others gradually shorter; anat" inserted a little anterior to It perpendicular passing half way
between origins of dorsals; first ray longest, others successively shorter; when the fin is elevated
its edge is concave; caudal deeply forked, the tips pointed, pectoral notably pointed, extending past
base of ventral a distance equal to diameter of orbit; ventrals extending to vent.

Translucent in life. A silvery lateral band 1 scale wide, bright and disbiuct posteriorly, becom­
ing indistinct anteriorly; upper edge of lateral band dusky; scalf's on dorsal part of body edged with
dark dots; jaws with dark dots; upper part of eye black; the dark, pigmented arachnoid shows
through the thin skull.

C. oluipalo: is closely related to C. qrandocule Steindachner, It differs in having a smaller eye
and larger scales. The former has 44 to 51 scales in the Iaterul series and 12 to 14 in a transverse
series, while C. grandocule has 60 to 62 scales in the lateral series and 15 to 16 in a transverse series.

Measurements of seven specimens of Ohirostoma chapala),
------'.,----r:;; ,,~._=,~ Locality: Laguna de Chapala.

Length of body in millimeters ................................ 88 98

1

78 73
i

70 I
71 66I

Depth of bOd~ expressed in hundredths of length .•.•.•..•... 19 III 18 18 19 19 18
Depth of cau al peduncle .................................... 9 8b 9 9 9 9 9
Length of head ............................................... 25 23 25 23 25 26 26
Distance from snout to occiput................................ 18 17 19 17 19b' 19 19~
~s of lower jaw to occiput .................................. 19 18b 20 18 21 20 20

idth of interorbital space................................... 6 6 6 6 (j~ ~~ 6~

t!~';;~~e~fo';,n~J~t':::::::::::::::::::::::::::::::::::::::::::: :
8 7 8 8 8 8
6~ 6b 7~ 7 7 7i 7

Distnnce from snout to spinous dorsal ........................ 54 52 52 51 53 50 52
Insertion of spinous dorsal to soft dorsa, ..................... 14 13 14 13 14 15 14
Height of longest dorsal spines .............................. 9 8 9 8 8i 10 10

~t:f~~~~~!g::.g:~~:t~~a~,;:r~;;::::: :::::::: :::::: :::::: ::::::
14i 14i 15 14 16 16 10
60 59 60 57 57~ 57 58

Height of longest anal rays................................... 16 14 16 16 17 18 18
Distance from anal to caudal fin .. '" ......................... 22 20 22 23 20 21

I
20

Length of caudal fin .......................................... 23 21 24 24 23 25 25
Length of pectoral fln ........................................ 21 20 18 17 20 21 19
Distance from snout to ventral flu " .......................... 43 41 43 .30 41 41 42
Length of ventral fln ......................................... 11 12 13 13 14 13 12
Number of spines in flrst dorsal.. _........................... 4 5 5 4 4 5 4
Number of rays in second dorsal, ....................... , ..... 10 11 11 10 11 11 11
Number of raya in anal , ...................................... 20 20 21 18 20 21 19U'ID'"," raya " pectoral .................................. 14 14 14 14 14 14
Nurnber of scales [n lateral s~rles. : ........................... 47 50 44 46 51 47 50
Number of scales III transverse aeries ......................... 13 13 12 13 14 14 14
Number of scales between dorsals ........................... : 6 7 7 6 7 7 7

------

32. Chirostoma promelas Jordan & Snyder, new species.
Type- No. 6161, L. S. Jr. Univ. Mus. Collected by J. O. Snyder, in market of Glladnlajnra,

Jalisco, Mexico; said to have come from Laguna
de Chapala, December 23, 1898.

Head 3.40 in length; depth 4-.60; depth of
caudal peduncle 3.33 in head; eye 5.66; snout 2.50;
interorbital space 4.50; height of spinous dorsal,
3.60; soft dorsal 2.4 j anal 2; length of pectoral
1.60; ventral 2.50; caudal 1.50. D.1v-ll. A. 19.
P. 15. Scales in lateral series 53, 16 in transverse
series, 9 between dorsals.

Head slender, triangular; eye smaller,
nearer to tip of snout than to edge of' operele a
distance equal to half the diameter of pupil;
width of preorbital area somewhat greater than
diameter of pupfl j iuterorbital space slightly con­
vex; snout pointed; upper jaw projecting a little
beyond lower; cleft of mouth almost horizontal,
lips enlarged posteriorly, the lower folding over
the upper at their junction; angle of mouth on a
level with lower part of pupil ; maxillary almost
vertical in position, its distal end not extending
backward as far as anterior edge of orbit. Teeth large, curved inward, not arranged in definite
rows, none on vomer or palatines. Vcrtebrm 45. A tolerably well-defined lateral line extending
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along body about eight scales below the first dorsal, pores absent on some of the scales. Scales
crenate, largest along lateral color-band; a postoccipital patch of minute, closely crowded scales
extending backward nearly to a line connecting bases of pectorals; a narrow band of similar scales
just .posterlor to gill-openings and on base of caudal; the latter extending on interradial membranes
half their length; scales between dorsals not abruptly smaller than those near by, nor crowded
closely together; head with scales except on snout, preorbital region, and on lower jaw.

F'irst 3 spines of dorsal nearly equal in length, the fourth alittle shorter; first dorsal ray longest,
the others gradually shorter; anal inserted on a perpendicular passing midway between dorsals, first
ray longest, others successively shorter, edge of fin slightly concave; pectoral pointed,extending
beyond base of ventrals a distance equal to diameter of pupil; ventrals not quite reaching vent.

Color in alcohol yellowish-olive; a distinct silvery lateral band, the light color of which is under­
laid with dark pigment, extending from upper part of base of pectoral to caudal, wider and brighter
in color between dorsal and anal, growing narrower on caudal peduncle, widening at its end; scales I

of upper part of body with dusky coloring on edges; dorsals, pectoral, and caudal with dark color;
eye dusky above, a dark band on interorbital space; snout and jaws black.

CMf'ostoma Fromelas is distinguishable from other known species of the genus by the projecting
upper jaw and the black-colored snout. One specimen other than the type was obtained. In it the
projection of the upper jaw is more pronounced than in the type. The gillrakers and abdominal
viscera hac] been removed from both before they were purchased.

M'lJasllrements of two specimens of Chirostollla promelas.

Measurements.
Coll~oted iu Guada­
ll\lara market; said
to have come from

L. de Chapala.

Length of boc1yill millimeters ..
Depth of body expressed in hundredths of length ..

f:R~~I~~i~~~:'l.~~.~~~~~~:::::::::::: :::::::::::::::::::::::::::::: ::::::::::::::::
p,!sta'!ce from snout to occiput ..
rll' of lower Jaw to OCCiput ..
Width of interorbital space .

~?~~~e~fOfn~:u\t:::: .: :: : : ::::::: : :::: :.-:: :::::: .-:: :::::.• :::: :::::: ::::::::::::::
Distance from snout to spinous dorsal. ..
Insertion of spinous dorsal to soft dorsal , ..
Height of longest dorsal splues .

i5i~f~~c~ff~~~f~~~~tt~n~~:l'~~::::::::::::::::::::::::::::::::::::::::::::::::::::
Hoight of Iongest anal rays ..
Distance from anal to caudal fin .

t:~i~t~ ~~: t~~t::.3ft·';::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::: :::
Distance from snout to ventral fin .
Length of ventral fin ..
Number of spines in first dorsal fin .
Number of rays III second dorsal fin __ ..
Number of rays in anal fin .
Number of rays Iu pectoral fin ..
Number of scales iu lateralllue ..
Numher of' acales in transverse series u~_~••••• __ u .

Number of scales between dersals .

155
22
9

30

~~~

In
5

59
12

Ig~
65~
15
18
20
18
50
12
4

11
19
15
53
16
9

176
21

9
29
22~
21~

6~
12
5

56
10~

6~
11
63
13
18
18
17
47~
10
4

11
20
15
56
16
8

33. Chirostoma. diazi ~ Jordan & Snyder, new species. Fig. 15.
Type No. 6157, L. S. Jr. Univ, Mus. Obtained in market of Guadalajara, .Ialtsco, Mexico, by J. O.

Snyder, December 23,1898; said to have come from Laguna de Chapala.
Head 3.33 in length; depth 5; depth of caudal peduncle 3.25 ill head; eye 5.33; snout 2.5; inter­

orbital space 4.5; height of spinous dorsal 4.4; soft dorsal 2.5; anal 2.4; length of pectoral 1.6; ven­
tra] 3; naudal Ld, D. V-H. A.20. 1'.15. Scales in lateral series 75; transverse serles 22; between
dorsals 22.

---------- ---------.-------.._-----
~ Since these pages were put in type we have received a paper entttled "Description of two

Atherinoid fishes from Mexico," by Dr. G. A. Bouleuger, in the Aun. Mag. Nat. Hist., series 7, vol. v,
.Jau.,1900, pp. 54-55. In this paper two species of Otiiroetoma are described from specimens collected
in Lake Chapala by Mr. A. C. Buller. One of these (0. lIWiu.s) is perhaps our C. lel'mw,.ancl the other
(C. sphYl'Clma)is our C. diazi. These names of Boulenger have priority over ours, but it is, unfortunately,
too late to suppress the latter.-D. S. J.
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Body long, deeper, and more compressed than that of C. humboldtiannm; head large, its dorsal
contour straight from tip of snout to occiput; viewed from above the head is much compressed, the
upper jaw sharply pointed and included by lower; interorbital space slightly convex; eye nearer tip of
snout than to edge of opercle a distance equal to diameter of pupil; preorbital area a little wider.than
diameter of orbit; mouth oblique, its cleft extending to a horizontal from lower edge of orbit; lips
thickened posteriorly, the lower formlng a fold across the upper at angle of month; lower jaw pro­
jecting, the teeth just passing the edge of the upper; maxillary extending to a vertical from anterior
edge of orbit, its distal end angular. Teeth large anteriorly, growing gradually smaller posteriorly,
canine-like, sharp, projecting backward, not arranged in definite rows; none on vomer or palatines.
Vertebne 44. No lateral line.

Scales crenate, larger in region of lateral color-band, growing smaller dorsally and ventrally;
abruptly smaller and closely crowded together in a region anterior to pectoral fin, extending from

• the isthmus to the occiput, also between the dorsal fins and along the bases of the dorsals, anal. and

],'w. 15.-0hi-roBtorna diazi Jordan &. Snyder, new species. 'l'ypc.

],'IG.16.-0hiroBtorna cryBtallinurn Jordan &. Snyder, new species. Type.

caudal; interradial membranes of the latter with scales extending two-thirds its length. Head with
scales except on jaws, upper part of snout, and on preorbital aroa.· Anterior spines of dorsal longest;
others a little shorter; first dorsal ray longest, others gradually shorter; anal similar to soft dorsal in
shape, except that its base is much longer; insertion of anal on a perpendicular passing halfway
between dorsals; caudal deeply forked, the lobes obtusely pointed; pectorals sharp, extending past
base of ventrals a distance equal to diameter of orbit; edge of pectorals, when extended, straight.

Body during life trauslneent; in alcohol greenish-olive; a silvery lateral band, in which the
silver is not underlaid with black pigment, extending from axil to base of eaudal ; dorsal scales
narrowly edged with dusky; upper part of eye dark. Our specimens are all from the market, the
gill-arches and viscera having been removed. The flesh is somewhat shrunken, which probably
causes the teeth to appear more prominent than in life.

Ohiro8toma diazi may be easily distinguished from the other known species of the genus by the
small scales crowded closely together between the dorsal fins.

Named for Porfrrio Dlaz, the honored President of the Hepublic of Mexico, iu recognition of his
interest in the progress of science.
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185 188 1188 18G 183 183
19 20b 22 20 20 21
8b 8b 9 9 °b 9

30b 30 31 31 31 31
22b 22 23i 22 23b 22
24 23b 25 24 25 24i
6i 6 7 6fi 6b 6b

12 12 13 12b 13 12b
.' 5b 6 5b 5b 5b 5~

57b 55 55b 57! 56b 57b
14 14 14b 13 15 13b

7 6b °b 7 7 7
12 12 14 13 12 12i
63 G4 66 60b 00 60b
12 13 13 1311 13 13
17 18 18 20 10 17
18b 20 22 23 20 22
17 16 19 10 18b 18
48b 47 50 50 50 50

9b 1011 10 lOb 10 10
4 4 5 5 5 4

:1
12 11 12 11 11 12
21 21 21 20 21 22
15 15 15 15 15 15

~I
01 70 63 69 00 63
21 20 20 20 20 20
21 27 21 22 26 23

_.

Mea8urement8 of 8ix specimens of Ghiro8toma diazi.

~
- ----.- -~- \ Oollected in Guailaln1,aramarket. Said I

Measurements. ""'J .

__ .__._~ .__.__ . . I to comefrom Laguna de Chapala. ' I
Length of body III mtllimeters .
Depth of hod.~· expressed ill hundredths of length .
Depth of caudal peduncle ..
Length of head ..
Distance from snout to occiput ..
Tip of lower jaw to occiput ..
WIdth of interorbital space : ..

~i:~~~e~fofno"r~k::::::;:::::::::::::: ::::: ::::::::::: :::::
Distance from snout to spinous dorsaltlu ..~ a _

Insertion of spinous dorsal to soft dnrsal , ..
HOlghtof longest' dorsal spines ..
Height of longest dorsal rays ..
Distance from snout to anal fln .
Hoight of longest anal rays .
DIstance from anal to caudal fin .
Length of caudal nn .
Length of pectoral fill .
Distance from snout to ventral fin ..
Length of ventral fin .
Number of spiues in1irst dorsa\. ..
Number of rays in second dorsal . ..
Number of rays in anal, .
Number of rays in pectoral, ..
Numher of scales in lateral series .
NUlIlher of scales in transverse series ..
'Number ef scales between dorsals .

34. Chirostoma orystallinum Jordan & Snyder, new species. Pig. 16.
Type No. 6158, L. S. Jr. Univ. Mus. Locality, Laguna de Ohapaln, near Ocotlan, .Iallsco, Mexico,

Collected by .J. O. Snyder, December 26, 1898. '
Head 3.25 in length; depth 4.75; depth of caudal peduncle 3.50 in head; eye 5.75; snout 2.60;

interorbital space 4.50; height of spinous dorsal 4.20; soft dorsal 2.50; anal 2.25 ; length of pectoral
1.80; ventral 2.75; caudal 1.75. D. v-13. A.24. P. 16. Scales in lateral series 56; transveree series
18; between dorsals 10.

Body deepest above ventrals ; widest at insertion of pectornls. Head long and pointed, its upper
contour straight; snout viewed from above sharply pointed, the lower jaw projecting beyond upper a
distance equal to a little more than half the diameter of pupil j eye nearer tip of snout than to posterior
edge of opercle a distance equal to diameter of pupil; mouth oblique, tho cleft extending downward
to a level witlJ lower edge of pupil; lips thickened posteriorly, fhe lower folding over the npper at
angle of month. Teeth minute, in wide patches-c-not arranged in definite rows-on upper and lower
jaws; no teeth on vomer or palatines. Gillrakers
on first arch 27, slender, the length oflongest equal
to diameter of pupil. Vertebrre 44.

An indefinite lateral line extending along the
body about 9 scales below first dorsal; the pores
absent on many of tlie scales. Scales crenate, larg­
est along color-band, growing smaller above and
below, much smaller and closely crowded on body J"[G.17.-Dorsal view of head of Oltiro.toma cry.taUinum.
anterior to pectoral fin from isthmus to oceiput; a
few small scales at upper end of opercle, along bases of fins, and on interradial membranes of caudal
for half its length; scales between dorsals large and not crowded, together; lower jaw and upper part
of snout naked. First 3sl?!nes of dorsal ubont the sallie length, reaching, when depressed, to within
one-third of their length of insertion of soft dorsal; first dorsal ray longest, othersgradually shorter ;
anal inserted 011 a perpendicular passlng through a point halfway between origins of dorsals, base
much longer than that of dorsal; first dorsal ray highest, others gradually shorter to middle of lin;
all of remaining rays of about the same heiglJt; caudal deeply forked, tips bluntly pointorl, pectornls
pointed, extending a little past bases of ventrals j tips of ventrals extending to vent,

Body during life translucent, with a slightly blulsh tinge; iu alcohol yellowish; dorsal scales
with dusky edgcs; top of head dusky; upper part of eye dark; fins, except ventrals and anal, with a
little dusky color; a silvery color band extending from upper part of pectoral base to caudal;
narrower on caudal, widening at base of caudal.

C. cl'!Jstallinlt1lt closely resembles G. oooilane iu general appearance. The much shorter lower
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}i'lJu.18.-J...nternl and dorsal views of head of Ohiru8toma
, ocotlane.

jaw and the smaller eye of C. cl'ystallinum are at once distinguishing characters. Two specimens. from
the Guadalajara markets are shrunken, so that the orbit is larger and the teeth more evident than in
those taken at Ocotlan.

Meaeuremenie of six speoimene of Chir08toma crytallinuDL
..

I
Guadalajara

Measurements. Laguna de Chapula. market,
LaNulla de
C apala.

.' '-"--~-~_.__.._- ,--

Length of body, iu milllmotera ............................ 206 180 186 l6b 142 170
Depth of body expressed iu hundredths oflength ......... 22 21! ·21 20 20 21
Depth of caudal peduncle ................................. 8li 9 8 9 9 8li
Leugth of head ............................................ 30! 31 31 29 31 31li
Distance from snout to occiput w __ ........ _ ..... _ ...... .. _~ .. 22! 22 22! 22 23 23

I
Tip of lower jaw to occiput ............................ ::. 24! 23li 25 23 25 24!
Width of interorbital space ............................... 6! 7 7 6li 6 5
Length of snout ........................................... 12 12 12 llli 12 12 !Diameter of orbit ..... ~ _'.~. ~ _.......... _....____....... _.. 5 5 5li 5li 6li 6
Distance from snout to SpiDOUS dorsal ..................... 57! 55! 56_ 55 56! 56!
In.rtiou of apinous dorsal to soft dorsal, ................. 11 13! 12 13 12 12
Height of longest, dorsal apiues .••...... __. _... ___ . __ .•.... 6li 8 7! 8! 8 8

l$i;f~~tc~f~~~~~~~~~~~~a~~~lfi~::::::::::::::::::::::::::: :
13 12 13 13li 15 14li
66 65 63 611 65 66

Height of longest anal rays ..................... __......... 13 14 13 14 16 16
Distance from anul to caudal till. u .. ~ ....... u ...... •• ..... 19 18 16 19 17 17!
Length of caudal fin ....................................... 19 18 18 20 22 21
Length of pectoral fin .................................... 17 17 17 18! 20 20
Distanco from snout to ventral fin ........................... 50 48 49 47 50 50
Length of ventral fin ...................................... 11 11 11 11li ll! 12
Number of spines iu first dorsal. .......................... 4 5 5 5 5 5
Numher of rays in second dorsal .......................... 11 12 13 11 11 11
Number of rays iu anal. ................................... 18 21 24 21 22 22
NumlJer of rays ill pectoral. ............................... 14 14 15 14 " "jNumber of scales in lateraleeries .......................... 57 57 56 00 fg ...~~...N urn ber of scales in transverse series. _. . . ... . ... ...'......... 18 19 18 17
Number of scales between dorsal fins ...................... 9 11 10 11 9 8

._----_. "-_.-~---- ------

35. Chirostoma ocotlane Jordan & Snyder, new species.
Type No. 6160, L. S. Jr. Univ, Mus, Collected by J. O. Snyder, December 26, 1898, from Lago de

Chapala, near Oeotlan, Jaliseo, Mexico.
Head 3.33 in length, depth 4.50; depth of caudal perluncle 3.25 in head; eye 4.33; snout 2.60;

interorbital space 5; height of spinous dorsal 3.5;
soft dorsal 2.16; anal 2; length of pectoral 1.60;
ventral 2.50 ; cnudall.50. D. v-12. A.20. Scales
in lateral series 54; transverse sorles 19; between
dorsals 11.

Body long, rather slender, deepest part above
ventrals. Head long, poiuted, its dorsal contour
straight from tip of snout to a point a little poste­
rior to the eye, where it curves upward; interor­
bital space flat; eye high up, nearer to tip of snout
than to edge of opercle a distance about equal to
diameter of pupil ; width of preorbital space equal
to diameter of pupil. Mouth oblique, cleft extend­
ing downward to a point opposite lower edge of
pupil; lips growing more fleshy posteriorly, the
lower forming a fold across the upper at their junco
tion; distal end of maxillary angular; extending
almost to a vertical from anterior edge of' orbit;
lower jaw very long, projecting beyond upper a
distance equal to diameter of pnpil; viewed from
above, both jaws are a little more pointed than are those of C. esior or U. lwrnboldtianum. Teeth on
jaws in bands, minute, projecting backward; no teeth on vomer or palatines. Giltrakers slender,
close together; length of longest equal to diameter of pupil. Vertebrie 44.

A rather indefinite lateral line extendiug aloug body 10 scales below the first dorsal; the pores
absent on many of the scales. Seales crenate, growing Smaller dorsally, larger ventrally ; those on
posterior part of occiput, on nape, on region anterior to pectorals-above and below-and on baso of
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caudal, very small and crowded together; those in the region of dorsals not reduced in size nor
crowded except at i nscrbion of fins, where there are 4 very small oues ; cheeks with 5 rows; lower
jaw and upper part of snout naked; basal half of interradial membranes of caudal with minute
scales. First 3 spines of dorsal highest, extending when depressed within half their length of origin
of soft dorsal; first dorsal ray preceded by a shorter, simple, closely attached one; other rays succes­
sivcly shorter than first; edge of fin slightly concave; anal similar to soft dorsal in shape, its basis
1.66 times as long as that of soft dorsal; attachment of first ray under a point halfway between
insertions of dorsals; caudal deeply forked, the lobes equal; pectorals pointed when depressed; upper
rays longest, extending to a vertical, halfway between insertions of first dorsal and veutrals,

Body, durfng life, almost translucent, with a bluish tinge of color. In alcohol the color is a light
olive-yellow; a silvery lateral band extending from axil to base of caudal, the band wider and
.brighter in color between dorsal and anal, growing narrow on cauda.l peduuele and then widening
again at its posterior end; head and body above, and the lower jaw dusky; upper part of eye dark;
edges of scales above lateral band with small black dots; caudal somewhat dusky on its basal third ;
other fins with little or no dark color.

Chirostoma ocotlane is easily distinguished from all other known species of the genus by its
excessively long lower jaw. Except the jaw and somewhat larger eye it resembles C. estor~ in general
appearance. The following gives some exact measurements of the type ana also shows some slight
individual variations.

Measurements of ten. specimensof Chil'ostoma, oootlane.
~~_._-_ ..._-

~

Measurements. LaNunade Guadalajara market, said to have come from
C npala. Laguna de Chapala,

I
body in millimeters....•..... 160 191 210 1193 193 192 182 177 174 155
ody expressed in hundredths

22h ............................. 21i 22 21i 23 23 23 21i 21 ' 18
nudnl peduncle ............... 9i 8n 8i 0 0 0 On v v S!
beau ......................... HI 31 32! 2Vi 32 32 32 32 32 32

rom snout to occiput ......... 22! 22! 23 21! 22! 23 22G 23 23
~~ner jaw to occiput............. 26 26 27 1 25 26 26n 26 26i 26~

interorbital 8pace .... ' ....... 6 6n 7 6 6 6 6 7 6 I 5i
snout.•......•. ; ..•.......•.. 11n 11 12 11 12 12 12 12 12 I~iof orbit....................... 7 6i 6D 6! 7 6i 6~ 7 6

rom snout to spinous <lor8DI.. 56 56i 56 56 56! 57 56~ 55~ 55 55!
f spinous dorsal to soft dorsal , 13! 12 13 13 12 12! 12 12i 131l l~ilongest dorsal spines ......... V V all 8i

l~t
7! 8 9 8!

;~~g:~~~~~~a!,;:r~;; :::::::::
15 14! 13i 14 13i 14 15n 15 15
B3! 65 66 65! 65 63 64 64 65! 6£

longest anal rltKS ............ 16 16i 15 15 16 15i 16 17 15 16
rom anal to cau "I fin ........

20 I 17! 19~ 18 IV 18 19 18! 181l 1lI
caudal fln .................... 22 22, 22 21 2H 21! 21i 23 22! 22
pectoral fin ............... ~ .. 19i 21i 21t JlI 20 20 19i 22 21 21
rom snout to ventral fin ...... 48 00 51 48 50 486 50 48 49 4V
vcntral nn ................... 12 12 13 121l 12 11 13 13! 12~ 12

f spines ill first dorsal. ....... 5 5 5 5 5 5 5 5 5 5
frays in second dorsal, ...... 12 12 11 12 12 12 12 12 12 12
f rays in anal. ................ 20 20 19 21 IV 22 21 20 21 21
fray" in pectoral. ............ 15 15 15 15 15 1r. 15 15 15 15
I' Bcales in Iateral Itne ........ 54 56 55 54 56 57 53 53 57 57
I' scales in transverse series... 19 18 18 19 18 20 18 19 18 17
I' scales between dorsals...... 11 11 11 10 12 13 12 10 11 12

I~,fu"
I

Depth ofb
of lengt

Depth of c
Length of
Distance j
Tip of low
WIdth of
Length of
Diameter
Di.tance f
Insertion 0
Height of
Height of
Distance f
Height of
Distance I'
Length of
Length of
Distance I'
IJength of
Nnmber 0
Number 0
Number 0

l
Number 0
Number 0
Number 0
Number 0

i\ We have reexamined the type specimen of Chil'ostol1la estor, The scales are small and closely
crowded on the region anterior to the pectorals from the occiput to the isthmus; they are not much
reduced in size nor closely crowded together between the dorsals, The teeth on the jaws are large
and numerous; not arranged in definite rows; 3 vomerine teeth almost as large as those on jaws,

Some measurements of the type of C. eetor expressed in hundredths of length of the body, are
here giveu i Leugth of body in millimeters 212; depth of caudal peduncle 7.5; length of head 31.5;
distance from snout to occiput 23 j tip of lower jaw to occiput 24; width of interorbital space 7; length
of snout 12; diameter of orbit 5.66; distance from snout to spiuous dorsal 56.5; iusertion of spinous
to soft dorsal 12.5; height of longest dorsal spines 7; of longest dorsal rays 11 j distance from snout
to anal 62.5; heil?ht of longest anal rays 12; distance from aual to caudal 22; length of caudal fin
18.5; of pectoral 1m 17; distance from snout to ventral 45.5 ; length of ventral fin 10.5; D. v-12; A. 18;
P.14o; scales 72-19,9 between the dorsals,

The type of Chil'ostollta e8toragrees externally almost perfectly with Steindaohner's account of
Ohlroetama album. from Lake Pntzcuaro, a species which he later pluees in the synonymy of C. BStOI'.
But the type localities are widely separated, and Steindachner found no trace of the large vomerine
teeth so oonepicuous in C. estor, We therefore regard C. alblull as probably a valid species not
identical witb 0, B8tOI'.
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36. Chirostoma Iermee Jordan & Snyder, new species.
Type No. 6159, L. S. Jr. Univ. Mus. Collected in market of Guadalajara; said to have come

from Laguna de Chapala, Jalisco, Mexico. Collected bv J. O. Snyder, December 23, 1898.
Head 3.16 in length; depth 5.33; depth of caudal peduncle 3.66 in head; eye 5.5; snout 2.66;

interorbital space 5.5; height of spinous dorsa14.5; soft dorsal 2.5 ; anal 2.16 j length of pectorals 1.66;
ventrals 3; caudal 1.6. D-IV, 11. A.20. Scales in lateral series 58; transverse series 20; between
dorsals 11. Body slender; deepest part in region of ventralsj caudal peduncle narrow ; snout long and
pointed; lower jaw slightly projecting, but not
enough to include the upper. Eye large, nearer
tip of snout than to posterior edge of opercle a
distance equal to diameter of orbit or to width of
preorbital space. Cleft of mouth extending to a
horizontal through lower edge of orbit; lower lip
folded over the upper at their union; maxillary
extending posteriorly almost to a perpendicular
from anterior edge oforbit, its distal end angular.
Teeth large and strong, curved backward and
inward, arranged in two definite rows, those of .
the inner row of the upper jaw and of the outer
row of the lower jaw larger; none on vomer or
palatines. Vertebra, 44.

An indefinite lateral line extending along

body about 10 scales below urst dorsal; the pores FIG.10.-Lateral and dorsal views of head of Ohirostoma
absent on many of the scales. Scales crenate; lar- lermce.

gest along the lateral color-band; much smaller
between occiput and first dorsal; those immediately posterior to occiput minute and very closely
crowded; a narrow edging of similar scales along gill-openings, extending ventrally to the isthmus;
scales bctween dorsals not much reduced in size nor crowded together; basal half of interradial mem­
branes of caudal with scales. First 2 spines of dorsal longest; third, shorter; fourth, about two­
tbirds as long' as first; first dorsal ray longest, others gradually shorter; edge of fin straight ; insertion
of anal on a perpendicular passing through a point halfway betw~en origins of dorsals; first ray long-

FIG. 20.-Oichlasoma steindachncri J ordan & Snyder, new species. Type.

est, others successively shorter, last ray one-third the length of first; caudal deeply forked, its tips
rather pointed ; pectoral pointed, extending beyond origin of ventrals a distance equal to diameter of
pupil; ventrals reaching vent.

Color in alcohol, light olive; a silvery lateral band, a scale in width, extending from upper part of
base of pectoral to base of caudal; edges of upper scales dusky; a little dark color on dorsals, caudal,
and pectoral; upper and lower jaws and top of head with minute dark dots; upper part of eye dark.

O. lermw closely resembles O. orystallinum. It differs markedly in having large teeth which are
arranged in two rows, a shorter lower jaw, and a larger eye.

Our specimens of O. ler1l~aJ are all from the market of Guadalajara. The gill-arches and viscera
bad been removed, and the bodies are somewhat shrunken.
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MeaBurements of four BpeoimenBof ChiroBtoma lernHlJ.

150
18
8

33
24
25!

6
13

5~t
14
8

12
64
14;
17!
21
10!
40!
11

4
11
20
14
58
17
11

145
10!

8A
32
25
26

6
13
6

59
13
8

14
67!
15
17
21
19
51
12
5

10
19
15
55
18
11

152
10!
8!

32
24!
25!
6!

12
6

57
13
6!

14
64
15
17
20
10
49
11
4

11
20
14
58
20
11

162
21
o

31!
24
26
6

12!
6!

56
12
7!

13
63!
14
17
10
19
47!
1I!

4
12
22
15
54
19
12

Collected in market of
Guadalajara, said to

have come from Lago
de Ohapala.

_n ---,C -----·--···--:easurem_Cl_'t_"_.-----------I---,----c-.

Length of body iu millimeters .
Depth of bodl expressed in hundredths of length .

f:E~~hO~t~~a~I.~~~.~~~~~:::: ::::::::::::::: ::::::::~:::::::: :::::::::::::::
Distance from snout to occiput ..
Til' of lower jaw to occiput ..
Wldth of interorbital space .

~i~~~le~fo~':,~'brt:::::: ::; :::: :::::::::::::::::::: :::::::::::::::: ::::::::::
Distance from snout to spinous dorsal. ..
Insertion of spinous dorsal to soft dorsal ..
Height of longest dorsal splues .

gf;fa~~~~!~::.g:~~~f~~a~::lfi;; :::::::::::::::::: ::: ::::::::::::::::::::.::::
Height of longest anal rays .
Diatance from anal to caudal fin .

t:~~~~ ~~: ~ae~~~~~nfi;;:: ::::::: ::: :::::::: :::::: :::::::::::::::::::::: ::::::
Distance from snout to ventrallln ..
Length of ventral fin ..
Number of eplnes iu flrst dorsal, ..
Number of raya in seccnd dorsal ..

~~~~~~ ~f. ~:~::~~~~~~;~i:::::::::: ::;::::::::: :::::::::::::::::::::::::::
Nnmber of scales in lateral sertea .
Number of' acnles in transverse series .
Number of soatos between dorBal nns ..

CICHLIDlEl.

37. Cichlasoma stemdacbnert Jordan & Synder, new species. l<'ig.20.
Type No. 6164, L. S. Jr. Univ, Mus. Collected by J. O. Snyder, January 24, 1899, from Rio Verde,

neal' Rascon, San Luis Potosi, Mexico.
Head 2.5 in length; depth 3; depth of caudal peduncle 7.5; eye 3.40 in head; snout 2.80; inter­

orbital space 5; longest dorsal spine 4; ray 2; longest anal spine 2.66; ray 2; length of pectorals 1.5;
ventrals 1.75; caudal 1.5. D. XVI, 10. A. v, 9. P. 14. Scales in lateral series 30; in transverse series 16;
on caudal peduncle 8.

Length of head exceeding its depth a distance equal to diameter of orbit. Body elongate, deepest
above ventrals; curve of dorsal outline interrupted by a slight elevation above eye and a rather rapid
descent at base of soft dorsal; ventral outline less curved than dorsal; interorbital space convex j orhit
somewhat elongate laterally.Tocated slightly nearer to tip of snout than to posterior edge of opercle;
its lower edge a little above a horizontal from mouth to middle of caudal peduncle; cleft of mouth
almost horizontal; maxillary, except distal end, concealed by preorbital; lips thick, the lower with a
narrow frenum; jaws equal, the upper moderately protractile. Teeth ill 2 series on each jaw; outer
series in a single row, large, canine-Iike, far apart; inner series minute. in hands; tips of teeth brown
colored; no teeth on vomer or palatines. Gfll-rnembranes forming a fold across the isthmus. Gillrakers
Ou first arch 10, short and blunt.

Body covered with large weakly ctenoid scales, head with cycloid scales; upper part of head
anterior to middle of orbit, snout, preorbital area and ventral part of head naked; a single row of
small scales along bases of dorsal and anal fins; small scales on basal part of Interradtal membranee of
'caudal. Lateral line interrupted at fourteenth scale, beginning again 3 scales lower and extending
to base of caudal; first dorsal spine very short, others gradually longer to the sixth or seventh, after
which the spines are of about the same length; sixth and seventh dorsal rays longest, about It
times length of longest spine; depressed fin extending to posterior edge of dark caudal spot; first anal
spine shortest, one- fifth as long as fifth spine; fourth, fifth, and sixth rays longest; depressed fin
extending to anterior edge of caudal spot; caudal fin evenly rounded; pectorals rounded, extending
to a vertical from vent. Outer rays of pectorals longest, extending to vent.

Color in alcohol, light olive; darker above than below; an indistinct, dark lateral band extending
from snout to caudal; 8 or 9 scarcely distinguishable dark vertical bands on sides of body; irregular
dark spots at intersectiou of lateral and vertical bands; a small dark spot at base of caudal; small,
distinct dark dots on anterior dorsal region of head.
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Total length of type 61 millimeters. Younger examples, measuring about 43 millimeters, hav:
the body a little deeper and the head shorter. The vertioal color bands on posterior half of body are
more distinot on the younger specimens.

Measurements of ten specimens of Cichlasorna steindachneri.

Measurements. Loeality : Rio Verde near Rascon, San Luis Potosi, Mexico.
_.-,-~----~--------

Iofbo~ in millimeters ....... 48 36 34 34 32 31 31 32 30 30
of bo y expressed in hun-

I
s of length .................. 35 38 40 37 36 39 38 40 38 38
f caudal peduncle.....•...... 14 15 15 15 15 15 15 15 15 15
of head ...................... 40 37 38 39 35 37 38 40 37 36
finterorbital space.......... 8 I 9 9 9 9 10 9 9 8 Igof snout ..................... 15 i 13 14 13 12 13 13 13 12
r oforbit .................... 12 12 13 12 12 12 12 13 12 12

o from snout to dorsal fin .... 47 45 47 45 43 45 45 46 45 46
oflongest dorsal spine ....... 1~ 13 14 16 14 13 14 14 15 14
of longest dorsal ray ......... 20 20 20 21 19 19 20 18 18 19
e from snout to anal fin ...... 72 68 67 68 69 70 69 69 66 68
of longest anal spine......... 16 13 15 15 14 15 14 16 15 15
of longest anal ray .......... 19 20 20 20 17 19 28 2~ 20 _ 19
e from anal to caudal fin •.•.. 14 15 15 15 16 17 16 18 15 17
of caudal fin ................. 28 28 30

I
28 26 25 27 so 25 25

of' pectoral fin .... '" ......... 26 29 28 26 ~6 27 27 31 26 25
e from snout to ventral fin ... 46 45 43 46 44 43 44 44 43 41
of' ventral fln.; .............. 23 25 24 I 23 20 23 23 24 23 22
of'dorsal spines ............. 16 16 16 16 16 16 15 16 16 16
of dorsal rays ............... 10 10 10 10 9 9 11 10 10 10
of' anal apines , ......-........ 5 5 5 5 5 5 5 5 5

l:U
of anal rays ................ 8 8 8 8 7 8 8 8 8 8
of ecnlos in lateral line..... 20

I
28 25 27 27 27 26 27 26 29

of scales in transverse series. 14 14 13 14 15 15 14 15 14 14

Length
Depth

dredth
Depth 0
Length
Width 0
Length
Diarnete
Diatanc
Height.
Height
Distanc
Height
Height
Disfanc
Length
Length
Distane
Length
Numher
Number
Number
Number
Number
Number

C
'1

I

I

38. Heros cyanoguttatus (Baird & Girard).
SOllie fishes from lagoons Hear Tampioo we identify as Heros cyanoguttatus. They agree closely

with descriptions of that species, buthave a decidedly longer and sharper snout than has the specimen
fignred by Girard. _ (Girard, U. S. and Mex, Bound, Bur., Ichthyology, 30, pl. 4, figs. 9-12.)

39. Heros istlanus Jordan & Snyder, new species. Mojar·ra. Fig. 21.
Type No. 6150, L. S. Jr. Univ. Mus. Collected by Jordan & Snyder January 3, 1899, from Rio Ixtla

at Puente de Ixtla, Morelos, Mexico.
Head 2.80 in leugth; depth 2.66; depth of caudal peduncle 7; eye 4.50 in head; snout 2.25; inter­

orbital space 3.50; longest dorsal spine 2.80; ray (without filament~ 1.40; longest anul spine 2.60;
ray (without filament) 1.33; length of pectorals 1.50; ventrals 1.33; caudal 1.20; D. XVI, 10. A. v, 8.
P.14. Scales ill In teralIine 28; in transverse series 18.

Body elongate, compressed, deepest part above insertion of ventrals; dorsal outline rising rapidly
to origin of dorsal, interrupted by a shallow notch above eye falling gradually to base of l.ast spine,
from which point the descent to the caudal pednncle is more abrupt; ventral outline evenly rounded.
Interorbital space convex; eye large; orbit circular, equally distant from tip of snout and posterior
edge of opercle; mouth horizontal, lower jaw projecting, lips thick, the lower without frenum,
folding over the upper at their nnion; premaxillary protractile; maxfllary small, nearly vertical in
position, and almost hidden by the large preorbitaJ. Teeth Oil both jaws in two series, the outer a
single row of 24 canines; largest in front, growing smaller posteriorly; the inner series villiforrn; all
of teeth with brown-colored tips. Gill-membranes free from Isthmus. Branchiostegals 5. Gillrakers
on first arch 9, short, blunt, far apart.

Body covered with large scales, the cheeks, onereles, subopercles, and occipital portion of the
head with small scales; the ventral-part of head, preorbital area, snout, and anterior part of inter­
orbital space naked; one row of scales extending on bases of dorsal and ana! f ns; scales of body
weakly ctenoid; scales of head smooth; lateral line interrupted Oil the nineteenth transverse row of
scales, beginning again 3 scales lower down, and 2 scales in advance of where it left off and extending
to base of caudal. First dorsal spine short and slender, others gradually longer and heavier; posterior
spine longest; each spinewith a diatal extension of stiff membrane; tip of fourth ray of dorsal extend­
ing as a thread-like filament about as long as the diameter of orbit; dorsal, when depressed, extending
on caudal one-third its length; first anal spine shortest; others growing gradually longer and heavier;
the last 2i times as long as first; spines with distal attnclnnents similar to those of dorsal; third and
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fourth rays longest, united at their tips, forming a slender filament. The tip of aual extends a little
farther posteriorly than that of' dorsal. Caudal rounded. Tip of' pectoral rounded. Ventrals located
slightly posterior to bases of pectorals, extending to vent; outer ray longest, ending in a Hlament.

Color dark; an oblong brownish-black spot at base of each scale on sides of body, tho spots
growing less distinct above the pectorals; membranes of dorsal, uuu.l, and enuda.l with small spobs,
these more distinct and regularly arranged OIl soft parts of dorsal and aual ; pectorals and ventrals

Jj~lG. 21. -s-Heros il:ltlantt8 Jordnn & Snyder, new R]HWins. Typo.

wibhoutspots. Yonng individuals have a brownish-black spot at base of caudal and on side of body at
tip of' pectoral, a less distinct spot at upper edge of gill-OIJening and also below pusterlor cnd of base
of dorsal. Thc darker of these spots is sometimes faintly indicated on the larger individuals.

The annexed table shows the variations of some of the charncters of the type and ootypes,

ltIea8111'cment8 of ten 8pecimen8 of IIeI'08 i8tlanll8.

Locality : Rio Ixtla at Puente
Mexico.[- Meaaurements.

1:n

39
15
35
11
15

7!
43
13
25
08
14
30
10
31
23
42
27
10
10
5
7

28
18

120 11221117
I

112

1

107 I
I

37[ 38 38 a5 41
14 14~1 15 t~ I 15
a5135 35 37
10 10 10 10 I 11
15 14115 16 15
7!: 8 7 7f 8

41 I 40 42 42 43
13~ 15 I 14 15 16
30 24 25 26 27
68 07 I 70 71 70
13 16· 14 is 15
26 28126 25 28
164 16 I 10 15 16
28~ 31 ao 28 31
25 26 25 23 25
40 40 42 44 42
24 27 24 2:1 25
16 16 16 16 16
11 11 IU io 10
5 6 5 5 5
8 8

2~ I 8[
7

28 28 27 28
18 17 17 17 17

---~-

de Lxtlu, Morelos,

77 55 4:1 ~!J

40 35 as 40
16 15 14 15
37 37 ae a9
10 9 9 IU
15 14 14 13
9 9 10 12

42 42 43 J4
16 13 16 15
26 24 24 18
70 08 69 65
16 16 14 15
25 2:1 23 20
16 18 15 16
31 29 28 25
26 25 26 25
44 43 43 44
24 24 23 21
16 15 16 16
10 10 10 10
5 5 6 5

I
7 7 7 7

27 30 28 27
10 17 10 16

--~------- ........ --' .
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40. Neetroplns carpintis Jordan & Snyder, new species. Fig. 22.
Type, No. 6162, L. S.•Jr. Univ. Mus. Locality, Laguna del Carpinte, near Tampico, Tamaulipas,

Mexico. Collected by J. O. Snyder, January 15,1899.
Head 2.83 in length; depth 2; depth of caudal peduncle 6; eye 5 in head; snout 2.20; imler­

orbital space 2.66; longest dorsal spine 2.20; ray 1.25; longest anal spine 2; ray 1.33; length of
pectorals, 1.40; ventrals ~.20; caudal 1.16. D. XVI, 10. A. v, 8. P.15. Scales in lateral line 27; in
transverse series 17; Oil caudal peduncle 7.

Body, compressed, deepest pant above vcntrals ; dorsal outline straight from tip of snout to a
point above anterior edge of orbit, where it is abruptly curved upward and backward to the origin of
dorsal fin; from the latter point it gradually curves downward to base of first dorsal ray, from which
point the descent to the caudal peduncle is abrupt; ventral outline evenly curved from snout to caudal
peduncle. InMrorbital space convex, its middle portion flattened. Orbit circular, nearer to posterior
edge of opercle than to tip of snout a distance equal to diameter of pupil.

Mouth oblique, lowerjaw slightly projecting; lips thick; the lower with a frenum equalin width
to half the diameter of pupil; upper jaw protractile; maxillary covered by preorbital except at its
distal end. Teeth in 2 series in each jaw, the outer series in a single row, fiat or incisor-like,
larger in front, growing much smaller posteriorly; the inncr series minute, in narrow bands; all the
teeth loosely attached, their tips brown-colored; no teeth on vomer or palatines. Gill-membranes
forming 11 fold /LcrOSS the isthmus. Gtllrakers on first arch 10; short, far apart.

FIG. 22.-NeetropluB carpintiB J ord sn & Snyder, Dew species. .Type.

Body covered with large, weakly ctenoid scales j cheeks, opercles, and occipital portion of head
with small cycloid scales; Iowcrjaw, snout, and anterior half of interorbital space naked; bases of
posterior parts of dorsal and anal fins with small scales; iuterrndial membranes of caudal with very
small scales on basal parts; lateral line interrupted 011 nineteenth row of scales, beginning again
3 scales lower down, on the third row an terior to where it left off, and extending to base of caudal; 2
short rows of mucous tubes on interradial caudal soulos, one above and the other below the end of
lateral line. First dorsal spine shortest, others gradnally longer and heavier, each spine with a ray-like
attachment projecting above and posterior to its tip; flrst anal spine shortest, the others gradually
longer ana heavier, the fourth 3 times as long as the first; spines with distal attachments similar to
those of the dorsal, third and fourth rays longest, extending posteriorly as far as those of dorsal;
posterior edge of caudal somewhat, convex; pectorals rounded; ventrals pointed, tho outer ray much
tho longest, extending a little beyond the vent.
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Color in alcohol, light slate ; scales with lighter central spots; posterior parts of dorsal, anal, and
caudal lighter; head in life covered with round and elongate spots of greenish-blue ou a golden­
brown background; sides of body with bluish and brownish spots irregularly arranged; pectorals
and distal part of soft dorsal with yellowish tinge. In the young there are 5 01' 6 dark vertical bands,
about equal in width to diameter of orbit, on posterior part of body; a dark spot is sometimes present
just below lateral line on a vertical through base of eleventh dorsal spine, •

Neetroplus carpinti8 differs from N. nematopu8 and N. nicara,gueu8i8 in having a much deeper body
and fewer dorsal and anal spines:

Dorsal.

xv-xVII,8-11
XIX, 10

XVIII,11

______1_ ~II L::1
I

vllI,7 34 i
____.; VII, 7 ......,:.:J

INOO<ro,~.~.,';'''""S,"::-:,:::-"", . ~••.•.••.•...
I______~~~.:~~~~l~i;::: ::::::::::::::::::::::::::::

Besides the specimens taken in the Rio Tatnesoe, a number of very small individuals of N. Cal'·

pinti8 were collected in the Rio Verde near Ruscon. They have rather indistinct, dark vertical bands
on the entire length of the body, and in most cases It series of dark spots along the sides of the body;
one at the base of the caudal and another under the eleventh dorsal spine being always present and
the most distinct.

Meaeuremente of ten 8pecimen8 of Neetl'oplu8 carpinli8.

Measurements. Loealtty : Laguna del Uar~nte, near Tampico,
Tnmaulipus, exlco,

-- - ... _.~ "_.--- ',----

J.en/l:th of body in millimeters ................ 102 101 132 129 119 00 55 57 54 49
Depth of body expressed in hundredths of

length ....................................... 51 55 55 54 55 49 49 50 49 51
Dopth of caudal JTeduncle .................... 17 17 17 10~ 17 15 16 10~ 16 17
LeI:nth of head ............................... a4 36 37 35 351 38 38 40 38 a9
Wi h of interorbital space .................. 12 13 13 13' 12 10~ JO 11 IJ JO
Length of snout .............................. 10 17 17~ 17 10 15 15 16 15 15
Diameter of orbit................ : ............ 7 7 8 7~ 8 9 10 ' 10 10 11
Distance from snout to dorsal fin ............. 42 43 40 4a 45 44 45 40 46 45
Height of longest dorsal spine................ 17 16 18 18 18 16 15 J7 17 16
Height of longest dorsal rar................. 31 31 30 28 30 23 25 20 25 27
Disfance from suout to ana fin ............... 73 7r) 72 75 71 70 72 72 70 70
Height or longest anal spine.................. 16! 10~ 19 18 18 18 19 19 16 18
Heighf of ,longest anal ray.................... 27 29 28 28t 31 26 27 24 25 20
Dfstance from anal to caudal fln .............. 15 14 14 14 15 15 15 .J4 15 15
Length of oaudal fin .......................... 30 as 31 30 33 HO 33 29 H2 33
Lcngth of pectoral fin... .. .................. 26 27 28 26u 2R 28 28 30 29 29
Dlstance from snout to ventral fin ........... 44 45 45 46 43 44 46 46 45 45
Length of ventral fin ......................... 30~ 30 32 30 32 29 30 30 31 29
Number of dorsal spines ...................... 16 16 16 16 16 16 16 17 15 16
Number of dorsal ruys ....................... 10 8 11 10 10 10 10 8 II 10u"m''''.f ana Lspinee ..... : .................

5 5 5 5 5 5

2~ I
6 5 5

~~~~~:~ zI :~~~~~~slni~rni ii~~·::::::::::::::
8 8 8 8 8 8 7 8 8

26 27 26 20 29 27 27 25 26
Number of' scales in transverse series ........ 17 18 16 17 16 16 17 16 16 16
-_._~._--_._._--~_._.

--~-"'-_.~ --------------+"

GOBIID]£].

41. Philypnus dormitor (Lacdpede). Lagoons near Tampico.
42. Awaous taiasica (Lichtenstein). Rio Ixtla, Puente de Ixtla,


