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8. A Revision of the Cyprinodont Fishes of the Subfamily
Pweciliinee. By C. Tate REcan, M.A., F.Z.S.
[Réceived October 11, 1913 ; Read November 11, 1913.]
(Plates XCIX,~CL* and Text-figures 168-173.)
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The Peciliine ave viviparous Cyprinedonts in Wthh the anal
fin of the male is advanced and modified into an intromittent
organ. Theyare American, ranging from Carolina to Argentina,
and from Arizona to hcuador' many of the species live in the
sea as well as in fresh water. Most of the species are quite
small, two or three inches long ; the giant of the group, Belonesox
belizanus, attains a length of eight inches, In some forms the
males are much smaller than the females, and the adult male of
Heterandria formosa, 15 to 20 mm, long, is one of the smallest
fishes known; In several species males ale rather scarce,

In Guntberschsmﬁmtlon (Cat. Fish. vol. vi.) the Cyprinodonts
were divided into Carnjvorze, with the intestine short or but
little convoluted and the bones of the lower jaw firmly united,
and Limnophage, with the intestine long and convoluted cmd
the bones of the lower wa loosely connected. It is now kpown
that both types occur in two distinet subfamilies, Characodontinss
and Peciliing, and there is good evidence that in the latter the

¥ For explanation of the Plates see p, 1018,
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limnophagous structure has been evolved three or four times
independently.

The intromittent organ is freely movable and is supported
internally by bony stays, 2 to 5 in number, that project down-
wards and forwards from the bridges that connect the parapo-
physes of the posterior praecandal vertebre. It is formed by the
prolongation of the third, fourth, and fifth anal rays, the first
and last of which are stout and are more or less expanded trans-’
versely so as to margin a groove on one side or the other, or they
may even meet so as to form a tube. The urogenital orifice is
directly in front of the base of the fin, and may often be covered
by the pelvie fins, which, doubtless, help to conduet the seminal
fluid into the groove, or in certain forms where the pelvic fins of
the male are considerably enlarged they may be closely applied
to the intromittent organ, converting the grooves into closed
tubes. The distal segments of the prolonged rays may be
variously modified into spines, hooks, barbs, ete., which way help
to retain the organ in position during coition.

The differences in structure of the intromittent organ are of
great systematic importance; hitherto they have been almost
neglected, except by Eigenmann (Proe. U.S. Nat. Mus. xxxii.
1907, p. 425), who has described them in the genera Lebisies,
Girardinus, Glaridichthys, Phalloceros, and Phalloptyjchus *.

Many of the species eat Mosquito larvee, and the ¢ Millions ”
fish (Lebistes reticulatus) has been introduced into many countries
in the hope that it will check malarial fevert. On account of
their small size, pretty appearance, and interesting habits the
Pweiliine are great favourites with European aquarium-lovers,
especially in Germany; several of the new species described
below have been sent to me by my valued correspondents in
Hamburg, Herr J. P. Arnold and Heirr A. Rachow, as newly
imported aquarium-fishes., In the German aquarinm-journals
and in two booklets by Stansch (Die lebendgebiivende Zahnfarkfen,
Leipzig, Wenzel, 1910, 1911) have appeared many accounts of the
habits of different species: from these one gathers that the
broods follow each other at intervals of only a few weeks, but
that the number of young varies greatly according to the species;
thus a pair of Pecilia pare had broods of 8, 11, and 10 at
intervals of four weeks, but in 2. vivipara 124 were counted in a
single brood.  The new-born young are usually from 5 to 10 mm.
long and grow rapidly, in many species attaining sexual wmaturity
inabout three months. The breeding-habits are of great interest :
in species where the males arve brilliantly ormamented (#ol-
lienisia, Xiphophorus, Pacilia branneri) they dart about displaying
their beanty ; in these and in related forms the females appear
to encourage their advances, but in others they are quite shy
and their mates have to exercise cunning to get near them. It

* Some additional figures are given by Langer in a paper on the morphology of

these fishes, just published (Morph. Jahrh. xIvii.).
T See PLZ.8,1910, p. 116 1912, p. 906,
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is of some interest to note that in Pecilic and related genera
the females welcome the attentions of the males and the intro-
mittent organ is quite short, but as in Gambusic and Phalloceros
the females try to make the males keep their distance it is
much longer.

Synopsis of the Genera *,

J. Lawer edge of caudal peduncle sharp, without a
median series of scales; boues of lower jaw firmly
united ; teeth conical or villiform.
Body rather deep; pelvic fins well developed, behind base
of pectorals; anal fin of male without long appen-
dages ..... . 1. Alfare.
Body elonrrate pelvlc hm absent m temale, mmute and
below gill-openings in male; anal fin of male ending
in a pair of long appendages with spine-like processes 2. Tomeurus.
I1. Lower edge of caudal peduncle rounded or obtuse,
with median series of scales.
A. Pelvic fins similar in both sexes,
1. First produced ray of anal fin of male without
long pracesses or appendages.
a. Third and posterior branch of second pro-
duced ray of anal fin of male each ending
in a retrorse spine or hook.
Jsws not produced; teeth conical or villiforin; anal fin
of male with distal part of first preduced ray serrated,
the terminal serrations directed towards its tip;
third produced ray and posterior branch of second
each ending in a retrorse hook. Dorsal 6-12; origin
behind that of anal 800 000 SRRl
Jaws produced ; teeth :.lendel, pomted de sible; anal
fin of male with terminal segments of first produced
ray not forming serrations; third produced ray and
po>te1i0r branch of second each ending in a retrorse
spine.. ... 4. Belouesow,

b. Ilnrd dnd postenor branch of second pro-
duced rays of apal fin of male not bearing
retrorse hooks or spines,

a, Anal fin of male ending in a more or less
distinct antrorse hook, the anterior branch
of the second produced ray curved for-
ward,

# Month moderate, with distinet lateral
clett ; teeth conical or villiform,
T Dorsal 7-12; origin behind that of anal.
Extremity of anal fin of male snpported equally by third

3, Gambusia,

and anterior branch of second prodnced rays ......... 5. Priapichthys,
Extremity of anal fin of male supported equally by first
and anterior branch of second produced rays ......... 6, Priapelle.

1t Dorsal 11-17; origin in advance of
that of anal; e‘(tlemlt) of male anal
fin a strong ook formed by the un-
segmented end of the anterior branch
of the second produced ray . civveeen 1. Psendoxiphophorus,
#% Mouth small, without dlStlllLt ]atela]
clett; hook at end of anal fin of male
formed by anterior branch of second
produced ray.

#® The differences in the structure of the male intromittent organ used in this
synopsis are illustrated in text-fizs. 168, 169 (genela. 1 to 4 and 11), 170 (genera 5 to
10), 171 (genera 10 and 13), 172 (gencra 14 to 22), sud 173 (genera 23 to 26).
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Teeth somewhat compressel, pointed ; anal fin of male
with first produced ray not serrated, third longer
than posterior branch of second ... 8. Heterandria.
Teeth broad imcisors; anal fin of male with first pro- ’
duced ray b(‘l!‘lted not far from tip, third shorter o
than posterior branch of second ........................... 9. Psendopacilia,
#&% Mouth small, transverse ; teeth movable, |
oar-shaped. Extremity of anal fin of
male supported equally by first and
anterior branch of seeond produced
rays; first not serrated . 10. Peweiliopsis.
B. Anal fin of wale short, ending in a sma]]
retrorse hook formed by second and
third produeed rays; teeth comcal or
villiform ..o 11. Brachyrhaphis,
v. Anal fin of male long and s]ender, not i
ending in an antrorse hook.
Bones of lower jaw firmly united; teeth eonieal or villi-
form, tixed . .. . 12. Leptorhaphis.
Bones of lower jaw loosely conneeted ; s
expanded and eompressed, movable 13. Phalloptychus.
2. First produced ray of anal fin of male ending
in an anfrorse appendage ; mouth small, but
bones of lower jaw rather firmly joined.
Appendage forked, each fork antler-like; teeth oar-

shaped ... e e 14. Phalloceros.
Appendage not forked, long, doubly curved, pointed;
teeth ehisel- ah.\ped - N . .. 15. Cuesterodon.

3. Kirst produced ray of aml {m ot 1])‘116 be‘mn'r
a pair of curved horn-like processes not far
from its end.
a. Bones of lower jaw firmly united.
Teeth chisel-shaped ; outer series elose-set .. 16. Glavidichthys.
Teeth spear-shaped ; outer series spaced .. 17. Toxus.
b. Bones of lower jaw loosely connected ; teeth
movable ... .. 18, Girardinus.
B. Pelvie fins enlarged in the md]es, t]le second ray
longest.
1. Bones of lower jaw firmly united; outer series
of teeth &]eudex poiuted
2. Bones of lower jaw rather hlmly umted outer
series of teeth broad ineisors ........ .. 20. Pamphoria.
3. Bones of lower jaw loosely eonuebted outer
series of tceth slender, eurved, oar- or spoon-
shaped ; intromittent organ shiort.
a. Extremity of intromittent organ unpro-
tected ; first produced ray with terminal
hook and strong subterminal servations;
anterior branch of second hooked forward ;
posterior branch of seeond with distal seg-
ments produced into serrations beyond
extremity of third.
Third produced ray without hook; anterior branch of
seeond unsegmented distally ; eaudal similar in both
sexes.  Dorsal 9-11 i 21. Platypeeilus.
Third produced 1ay ending in a retrorse hook ; anterior :
braneh of second segmented throughout; candal
of male with lower rays pxoduced into a long
pointed appendage. Dorsal 11-15.. . 22, Xiphophorus.
b. Extremity of intromittent organ pr otected lu
a hood of thick skin that can be slipped off
frontwards, being attached only at its base
to the first prolonged ray.
o, First prolonged ray tapering eveuly, sharply
serrated distally.

19. Pamphorichthys.
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First prolonged ray without antrorse Qpimh last without

ternunal process.. . 23, Peacilia.
First prolonged ray without 'umm'xt, spme end ot hst

bearing a pair of processes directed outwards and

towards the base of the fin ......... . 21, Lebistes.
First prolonged ray bemmg a small antrorse spme at or
near its end ; last with processes as in Lebistes ...... 25, Mollienisia.

3. First prolonged ray becoming abruptly
slender at some distance from end, not
sharply serrated, bearing a small antrorse
spine at or near its end; last prolonged
ray without terminal processes ............ 26. Limia.

. 1. Arraro Meek, 1912,

Petalosome (non Lewis) Regan, Ann. Mag. Nat. Hist. (8) ii.
1908, p. 462.

Alfaro Meek, Field Mus. Publ. Zool. x., Sept. 1912, p. 72.

Letalurichthys Regan, Ann. Mag. Nat. Hist. (8) x., Nov. 1912,
p. 494.

This genus resembles Gambusic, except for the sharp lower edge
of the tail. The intromittent organ (text-fig. 169 ¥, p. 990) is
simple in structure, and the pelvlc fins are enlarged in the male.

1. ALFARO CULTRATUS.

Petalosoma cultratum Regan, Ann. Mag. Nat. Hist. (8) ii.
1908, p. 462,

Aifaro acutiventralis Meek, Field Mus, Publ., Zool. x.1912, p.72,

Depth 3% in the length. Dorsal 7-8; when laid back nearly
reaching caudal. Anal 9-10, in advance of dorsal. 32 to 35
scales in a longitudinal series. Total length 45 to 90 mun.

Costa Rica.

2. ALFARO AMAZONUM.

Petalosoma amazonum Regan, Ann, Mag. Nat. Hist. (8) viii.
1911, p. 659, figs.

Depth 3% in the length. Dorsal 8-9, when laid back not
reaching caudal., Anal 10, in advance of dorsal. 33 or 34 scales
in & longitudinal series. Total length 35 to 51 mm. g

R. Amazon at Obidos.

2. Tomeuryus Eigenm., 1909,
Ann, Carnegie Mus. vi. p. 53.

TOMEURUS GRACILIS.
‘Eigenm. 1. ¢. and Mem. Carnegie Mus. v. 1912, p. 460, pl. lxv.
figs. 7-8.
British Guiana.
3. GamBusia Poey, 1855 *.
Mem. 1. p. 382,
Gambusia (part.) Giinth, Cat, Fish. vi. p. 333 (1866) ; Garman,

* @G. picturata Poey (‘Synopsis,’ p. 410, 1868) is a doubtful species of uncertain
position.
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Mem. Mus, Comp. Zool. xix. 1895, p. 82; Regan, Biol. Centr.-
Amer., Pisces, p. 93 (1907).

LParagambusia Meek, Publ. Colunibian Mus., Zool. v. 1904, p. 133.

This genus, as now restricted, includes species in which the
male intromittent organ is moderately long, nearly % of the length
of the fish (without caudal), and is formed on a definite plan
which is subject to considerable modification in the different
species. The distal segments of the first prolonged ray are pro-
duced into processes directed more or less towards its apex ; the
anterior branch of the second prolonged ray is slender distally
and at some distance from the *end has an antrorse projection
which may be termed the * elbow ”; the posterior branch of this
ray ends in a retrorse pointed hook or harb, and the segments
immediately proximal to the elbow of the anterior branch are
produced backwards into serree ; the third prolonged 1ay ends in
a hook more or less similar to that of the second.

Of the 17 species here recognized 1 have seen males of 9, the
distal part of the anal fin of each of them is figured. Of Gam-
busia holbrookii (text-fig. 169 A) T have examined two adult males,
of G. oligostictn (text-fig. 169 B) four, of G nicaraguensis (text-fig.
168 A) two, of G. wrayi (text-fic. 168 B) four, of . gracilior
(text-fig. 168 C) three, of G. dominicensis (text-fig. 169 C) two,
of G. nigropunctata (text-fig. 168 ¥) one, of G. punctuta (text-
fig. 168 D) three, and ot G. senilis (text-fig. 168 E) one. These
suflice to prove that the differences shown in the figures are really
specific; the number, form, and size of the modified segments
of the first prolonged ray, the number of segments distal to
the elbow, the form of the hook, and the number and length
of the serr® of the second prolonged ray, and the form of the
hook of the third, vavy but slightly for each species. The most
noticeable variation is in G. oligosticta, the other examples
differing from the one figured in the addition of a segment
to each hook, so that the anterior hook has a short stem and
the posterior quite a long one.

The following table gives the number of dorsal rays, of scales
in a longitudinal series, and the distribution of the species :—

1 D. Se. Distribution.

1. G. holbrookii 1 8 30 ' Virginia to Alabama.
2. G. patruelis . 7 | 81-32 | Florida to Texas.
3. G.affinis . |67 | 8031 | Florida to Tampico.
4. G.senilis ... o 89 30 | Chihunahua, Mexico.
! 5. G. . 7-8 28 'S, Mexico to Nicaragua.
6. G. d ' 7 32 | Nicaragua.
! 7. G. z 5 8 31 R. San Juan, Colombia.
| 8. G. punctata ........ 10 ‘ 31-33 | Cuba.
| 9. G.nigropunctata 9 30 I o
. 10. G. melanosticta 9-10 | 29-30 »
11. G. puncticulata .. . 9 29-30 »
12, G.omelanoplewra ... o 1112 30-31  Jamaiea.
13. G awrayi ... 8 | 81-33 o
14, G. oligosticta . 8-9 29-31 o
15. G. gracilior ...... . 8-9 31-33 .
16. G. dominicensis ............ 9 28-29  Haiti.
17. G. caymanensis ......... . i 30-31  Grand Cayman.
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Text-fig. 163,

gan of A. Gambusia nicaraguensis. B. G. wrayi,
G. punctata. E. G.senilis. F. @G. nigropunctata.

L. Gampusia HoLBROOKIL  (Text-fig. 169 A, p. 990.)

Ieterandiia holbrookii Girard, Proc. Acad. Philad, 1859, p. 61.
CGambusia  holhrookii Giinth, Cnat. Kish. vi. p. 334 (1866) ;
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(Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 82, pl. xi
figs. 4-13.

Haplochilus melanops Cope, Proc. Amer. Phil. Soc. xi: 1877,
p- 457.

Zygonectes atrilatus Jord. & Brayton, Ball. U.S. Nat. Mus. xii.
1878, p. 84,

Q. Depth of body 31 to 4 in the length, length of head 4.
Diameter of eye 3 to 31 in length of head, interorbital width 2.
30 secales in a longitudinal series. Dorsal 8; origin above
posterior end of anal, equidistant from base of pectoral and base
of candal; longest rays 2 length of head. Aual 10. Pectoral
3 length of head; pelvies extending to origin of anal. Least
depth of candal peduncle # length of head. Olivaceous; usually
a dark har below the eye; a blackish spot above the vent; dovsal
and candal fins with small dark spofs.

& . Orvigin of dorsal fin equidistant from eye and base of
caudal,

Virginia to Alabama.

Here described from specimens from North Cavolina and
Virginia, 3 females 38-48 mm, in total length and 2 males of
26 mm.

9. GAMBUSIA PATRUELIS,

Ieterandric patruelis Baird & Girvard, Proc. Acad. Philad. 1854,
p- 390.

Gambusia patruelis Girard, U.S. Mex. Bound. Surv., Fish. p. 72,
pl. xxxix. figs, 1-7.

Q. Depth of body 3 in the length, length of head 4. Diameter
of eye 31 in length of head, interorbital width 2. 31 or 32
seales in a longitudinal series. Dorsal 7 5 origin behind end of
base of anal, neaver to base of candal than to base of pectoral;
longest rays 2 the length of head. Anal 10; first branched ray
longest. Pectoral 4 length of head; pelvies extending to vent.
Least depth of caudal peduncle # length of head, Brownish
ahove, yellowish below ; dorsal and caudal fins with small dark
spots.

. Florida to Texas.

Here described from two speciniens from Pensacola (Jordan),
47 and 50 mm, in total length,

3. (FAMBUSTA AFFINIS.

Heterandria affinis Baird & Girard, Proe. Acad. Philad. 1854,
p. 390.
' Gambusie affinis Girard, U.S. Mex. Bound. Surv., Fish, p. 72,
pl. xxxix. figs. 12-15 (1859); Ginth. Cat. Fish. vi. p. 336
(1866).

Gambusia speciose Givard, Proc. Acad. Philad. 1859, p. 121.

Gambusia gracilis Girvard, 1. c.

Gambusia hwmilis Ginth, t. c. p. 334,
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Zygonectes brachypterus Cope, Bull. U.S. Nat. Mus. xx. 1880,
p- 34,

Zygonectes inurus Jord. & Gilb. Proc. U.S. Nat. Mus. 1882,
p- 543. .

Q. Depth of body 3% to 41 in the length, length of head
3L to 41, Diameter of eye 33 to 4 in len gth of head, interorbital
w 1(1th 1 1to 2. 30 or 31 scales in a 10n01tudun1 series, Dorsal
6-7; onofln above posterior part or end of anal, equidistant from
some p:n't of operculum or base of pectoral and base of eavidal ;
]011«Test rays + to 2 length of head. Anal 10-11. Pectoral from
4 o nearly as lonor as head; pelvics reaching vent or origin of
(unl Brownish or olivaceous above, yeHO\th or silvery l)elow
scales dark-edged; usually a dark suborbital bar; doisal and
caudal fins with small dark spots.

Florida to Tampico; Mississippi.

Numerous females, measuring up to 50 mm. in total length,
from Florida and Louisiana ; one from Tampico.

4. Gampusia sextnis.  (Text-fig. 168 1.)

¢ Heterandria nobilis Baird & Girard, Proc. Acad. Philad. 1853,
p. 390.

¢ Gambusia nobilis Girard, U.S. Mex. Bound. Surv., Fish. p. 71,
pl. xxxix. figs. 8-11 (1859).

Gambusia senilis Girard, Proc. Acad. Philad. 1859, p. 122,

Q. Depth of body 3 to 3% in the length, length of Lead 32 to 4.
Diameter of eye 3% in len«bh of he‘td, 1ntelolblt o width 2.
30 scales in a lonaltndmml series. Dorsal 8-9; origin above
middle or posterior pmt of anal, equidistant from base of pectoral
and base of caudal ; longest rays £ length of head. Anal 9-10.
Pectoral 2 length of heful pehlca 1e|chlno' vent. Least depth
of caudal peduucle & lenot;h of head. BIOW nish abeve, yellowish
below ; scales dark- edoed especially on sides of abdomon a dark
suborbital bar and a dubky lateral band from eye to ‘base of
caudal.

3. Origin of dorsal fin equidistant from preeoperculum and
base of caudal.

Chihuahua, Mexico.

Several females, 45 to 50 mm. in total length, and one
male of 25 mm.

5. GAMBUSIA NICARAGUENSIS. (Text-fig. 168 A.)

Gambusia nicaraguensis Giinth. Cat. Fish, vi. p. 336 (1866), and
Trans. Zool. Scc. vi. 1868, p. 483, pl. lxxxii. fig. 3; Regan, Biol.
Centr.- Amer., Pisces, p. 96 (1901)

Pm-agmnbusiw nicaraguensis Meek, Publ. Columbian Mus., Zool.
v. 1904, p. 133.

Q. Depth of body about 3 in the length, length of head
31 to 4. Diameter of eye 3 to 34 in length of head, inter-
orbital width 2. 28 scales in a longltudina] “series. Dorsal 7-8;
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origin above o1 a little behind posterior end of anal, twice as fm‘
from middle of eye as from base of caudal; lonweat rays 4 or 3
length of head. Anal 11; second branched ray longest, edue of
fin emarginate. Pectoral a little shorter than hend pelv1cx
reaching vent or origin of anal. Least depth of caudal peduncle
Z length of head. Upper part of boly with 2 or 3 series of small
dark spots along the rows of scales; dorsal and caundal fins
spotted.

J. Origin of dorsal fin twice as distant from end of snout as
from base of candal.

Southern Mexico ; Nicaragua.

Several females, 40 to 55 mm. in total length, and two males
of 30 mm., 1ncluduw the types from Lake Nicaragua, and speci-
mens from El Hule (JICGL) and Coaxacoalcos (Adrnold).

6. GAMBUSIA DOVII, Sp. n.

Q. Depth of body 3% in the length, length of head 33. Dia-
meter of eye : 5% in 1en<rth of head, mtel or bltd,l width 13 33 d" scales
n a lonfrltudunl series. Dorsal 7; origin behind end of anal,
twice as fu from end of snout as from base of caudal. Anal 10
antevior branched rays longest, but edge not emarginate. Least
depth of caudal peduncle slightly more than 1 lenoth of head.
Olivaceous ; traces of spots on back and on caundal fin.

Lake Nicaragua,

A single specimen of 33 mm., collected by Captain Dow.

7. GAMBUSIA CAUDOVITTATA.

Regan, Ann. Mag. Nat. Hist. (8) xii. 1913, p. 471.

Recently described from a single specimen from the Condoto,
a tributary of the San Juan, W. Colombia,

8. Gampusia puncraTa.  (Text-fig. 168 D.)

Gambusia punctale  Poey, Mem. i. p. 384 (1855); Giinth.
Cat. Fish. vi. p. 334 (1866); Jord. & Everm. Bull. U.S. Nat.
Mus. xlIvii. 1896, p. 680.

Q. Depth of body 3 to 4 in the length, length of head 3%
to 4. Diameter of eye 3 to 3L in lenc*fh of head, interorhital
width 2. 31 to 33 scales in a lonultmlma] series. Dorsal 10;
origin above posterior end of anal, uearer to base of caudal than
to head; longest rays £ to L the lgnﬁth of head. Anal 11; last
simple or first branched ray lOD""ebt edge of fin straight or
slightly emarginate. Pectoral & ]enffth of he‘xd pelvics Te‘lc]lll]“
vent. Least depth of caudal pe(lunc]e L to & length of head.
Upper part of side with a dark spot on each scale forming 3 to 5
regular longitudinal series; usually small dark spots on dorsal
and caudal.

J. Dorsal origin about equidistant from head and base of
caudal ; longest rays 1 length of head.

Cuba.

Here described from 16 females, measuring up to 85 mm. in
total length, and 3 males of 40 to 50 mm.
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9. GAMBUSIA N1GROPUNCTATA, sp. 1. (Text-fig. 168 F.)

Q. I)epth of body 31 to 32 in the length, length of head
32 to 3%, Diameter of eye 3 to : 3L in length “of he: 1, interorbital
wulth 2 to 21 30 scales in a kmmtuduml sertes.  Dorsal 9
origin above postel'ior part of alml, equidistant from base of
pectoral and base of candal. Anal 10-11. Least depth of caudal
peduncle less than 2 length of head. Coloration as in related
spectes.

3. Depth of body 4 in the length, length of head 32,
Diameter of eye 3 in length of head, llltelOIbltdl width 71
Dorsal origin equidistant from middle of operele ;md base of
caudal ; lonvest rays L length of head. Pectoral 2 length of
head.

C'uba.

Here described from two females of 34 and 50 mm. and a male
of 25 mm. from Fermina, Bemba.

10. GAMBUSIA MELANOSTICTA, Sp. 1.

Q. Depth of body 3 in the length, length of head 31 to 31.
Diameter of eye 3 to 31 in the length “of head, interorbital
width 2. 29 to 30 scales in a longitudinal series. Dorsal 9-10;
origin above end of anal, equidistant from base of pectoral and
base of caudal ; longest rays L to £ length of head. Anal 10-11;
first branched ray longest Pectoral £ to £ length of head;
pelvics reaching vent. Least depth of candal peduncle 2 length
of head. DBrownish above, golden helow; upper parts with
scattered small dark spots; dorsal and caudal fins spotted.

Cuba.

Three females from Havara, 35 to 42 mm. in total length,
received from Dr. D. 8 Jordan.

11. GAMBUSIA PUNCTICULATA.

Gambusia puncticulata Poey, Mem. i. pp. 386, 390, pl. xxxi.
figs. 6, 7 (1855); Giinth. Cat. Fish. vi. p. 334 (1866); Garman,
Mem. Mus. Comp. Zool. xix. 1895, p. 87.

Q. Depth of body 31 to 31 in the length, length of head
4 to 41. Diameter of eye (,_%_ in length of head “interorbital
width 2. Mouth smaller than 1n any other species of the genus.
29 or 30 scales in a longitudinal series. Dorsal 9; origin above
middle or posterior part of anal, equidistant from head and base
of caudal; fin rounded, the longest rays 2 length of head.
Anal 11, pointed. Pectoral 2 or £ length of head ; pelvics small.
Teast depth of caundal peduncle ]ength of head. Upper parts
with seattered small dark spots ; 2 or 3 series of small black spots
on dorsal and caudal fins.

& . Origin of dorsal equidistant from eye and base of caudal;
longest rays 2 length of head.

Cuba.

Here described from two females, 35 mm. in total length, pre-
sented hy Captain Vipan,
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12. ({AMBUSIA MELANOPLEURA.

Pacilia melanopleura Gosse, Soj. in Jamaica, p. 84, pl. 1. fig. 3
(1851).

Haplochilus melanoplewrus Gunth, Cat. Fish. vi. p. 317 (1866).

Gambusic melanoplewra Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 88.

Depth of body 3 in the length, length of head 31. Diameter
of eye 3 to 31 in length of head, interorbital width 1q 30 or 31
scales in a 10110'1tmhn 1l series. Dorsal 11-12; origin above
posterior part of anal, equidismnt from base of pectornl and base
of caudal ; longest rays & length of head. Anal 10-11; branched
rays Shghth decren\mcr “from first or second. Pectoral £ length
of head; pelvies 1(,admw vent. Least depth of caudal pednncle
2 or 2 lenrr'rh of head. Traces of spots on dorsal and anal fins
and i in some of a few spots on the back.

Jamaica.

Several females, the largest 47 mm. in total length, types of the
species.

13. GamBusiaA wravr, sp. n. (Pl XCIX. figs. 3, 4, and Text-
fig. 168 B.)

Q. Depth of body 34 to 4 in the length, length of head
32 to 3%4. Diameter of eye 3 to 331 in length of head, inter-
ovbital width 2. 31 to 33 scales in a longitudinal series.
Dorsal 8 origin above posterior part of anal, equidistant from
base of pectoral and base of candal: longest rays i length of
head Anal 10-11; second branched ray longest. Pectoral
2 length of head; pelvics reaching vent. Caudal rounded or
subtmncnte Leqst depth of cmdal peduncle 1 to ‘lenﬂth of
head. Coloration probably as in . gracilior.

& . Dorsal origin equidistant from middle or postertor part of
operculum and bqqe of caudal; ]ongest ray £ length of head.
Least depth of caudal peduncle £ or £ length of head.

Jamaica.

Bight females measuring up to 55 mm. in total length, and
four adult males of 35 to 40 mm., collected by C. A. Wray.

14. GAMBUSIA OLIGOSTICTA, sp. n. (Pl XCIX. figs. 1, 2, and
Text-fig. 169 B.)

Q. Depth of body 2% to 3l in the length, length of head
3 to 3% Diameter of e_)e 3 to 3% in lelwth of I]L‘Ld inter-
orbital width 2. 29 to 31 scales in a lonOitudinql series. Dorsal
8-9 ; origin above last 2 or 3 rays of (ma] equidistant fmm base
of cqudal and base of pectoral ; fin 1ounded longest rays 1 length
of head. Anal 10-11; first branched ray lonvest the rest
regulauly decreasing. Pectoral £ length of head ; pelvics reaching
vent. Caudal rounded or subtruncate. Least depth of caudal
peduncle £ or 2 the length of head. Brownish ahove, yellowish
below ; e(lgeb of scales darker ; usnally a dark lateral stripe and
a few scattered spots; dorsal and caudal with small spots.
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d. Dorsal origin equidistant from eye or postorbital part of
head and base of caudal; longest rays 2 the length of head.

Jamaica.

Six females, measuring up to 47 mm. in total length, and seven
males, the largest 33 nun. Some of these were collected by
C. A. Wray, others by the Rev. J. Seed Roberts.

15. GAMBUSIA GRACILIOR, sp. n. (Pl XCIX. figs. 5, 6, and
Text-fig. 168 C.)

@ . Depth of body equal to or a little more than length of
head, which is 31 (young) to 4 in the length of the fish.
Diameter of eye 3 in length of head, interorbital width 2.
31 to 33 scales in a longitudinal series. Dorsal 8-9; origin
above end of anal, a little nearer to base of eaudal than to base
of pectoral ; fin rounded, longest rays I length of head. Anal
10-11; first or second branched rays longest, the rest regularly
decreasing.  Pectoral as long as head without snout; pelvies
reaching vent. Caudal rounded ov subtruncate. Caudal peduncle
slender, its least depth 1 the length of head. Brownish above,
yellowish below; wusually a narrow dark lateral stripe, some-
times a few scattered dark spots; dorsal and caudal with small
Spots.

3. Dorsal further forward and more elevated ; origin about
equidistant from middle of opercle and base of caudal; longest
rays about £ the length of head. Least depth of caudal peduncle
3 the length of head.

Jamaica.

Eight females, measuring up to 50 mm. in total length, and
five males, the largest 37 mm., collected by C. Wray. These were
mixed up with the examples of G'. oligosticta, and could be picked
out by their more slender form and smaller head, chavacters
found to be associated with differences in the structure of the
intromittent organ. .

16. GAMBUSIA DOMINICENSIS, sp. n. (Pl XCIX. fig. 7, and
Text-fig. 169 C.)

Q. Depth of body 3% in the length, length of head 32.
Diameter of eye 31 in length of head, interorbital width 2.
28 or 29 scales in a longitudinal series. Dorsal 9; origin above
posterior end of anal, nearer base of caudal than base of pectoral ;
longest rays 2 length of head. Amnal 10-11; first branched ray
longest. Pectoral £ length of head; pelvies reaching origin of
anal.  Least depth of caudal peduncle £ length of head.
Brownish, scales dark-edged; a faint lateral stripe; a few
scattered dark spots on upper parts; abdomen golden; dorsal and
caudal fins with series of small dark spots.

& . Dorsal origin equidistant from head and base of candal.

Haiti.

A female of 52 mm., and two males, each 25 mm. in total
length, presented by ITerr A. Rachow.

Proc. ZooL. Soc.—1913, No. LXVI. 66
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17. GAMBUSIA CAYMANENSIS, SD. 1.

Depth of body 31 to 4 in the length, length of head 3 to 31.
Diameter of eye 3 to 31 in length of head, interorbital width

Text-fig. 169.

Sarey

e

"I(h TCT

L1

Wi

Distal part of intromittent organ of A. Gambusia holbrookii. B. G. oligosticta.
C. G.dominicensis. D. Brachyrhaphis rhabdophora. E. Belonesox beli-
zanus, F. Alfaro amazonwin.
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2 to 27}. 30 or 31 scales in a longitudinal series. Dorsal 9 ;
origin above middle of anal, equidistant from operculun and base
of caudal ; longest rays nearly 4 length of head. Anal 10; first
branched ray longest. Pectoral Zlength of head ; pelvies reaching
vent. Least depth of caudal peduncle } length of head. Oliva-
ceous ; scales dark-edged; a dark bar below eye; dorsal fin with
two series of davk spots; caudal faintly spotted.

Grand Cayman.

Two females, 22 and 26 mm. in total length.

4. Brroxesox Kner, 1860,

Sitzungsb. Akad. Wien, xI. p. 419.

Related to Gambusia, but the jaws produced, with broad bands
of slender, pointed, depressible teeth. Anal fin of male very
similar to that of Gambusia, differing in that the terminal seg-
ments of the first produced ray are not serrated, while rather
small retrorse spines at the ends of the third and the posterior
braneh of the second produced rays represent the hooks of
Gambusia.

A single species.

Berovesox BeLizaxNus. (Text-fig. 169 E.)

Belonesox belizanus Kner, Sitzungsb. Akad. Wien, xl. 1860,
p. 419, fig.; Giinth. Cat. Fish. vi. p. 333 (1866); Meck, Publ.
Columbian Mus., Zool. v. 1504, p. 135; Regan, Biol. Centr.-Amer.,
Pisces, p. 93 (1907).

Depth of body 4 to 6 in the length, length of head nearly 3.
Sunont 2 the length of head. 55 to 65 scales in a longitudinal
series. Dorsal 9-10. Anal 10-12, in advance of dorsal.

Atlantic Slope of Vera Cruz, British Honduras, and Guatemala,

The largest species of the group, the males attaining 100 mu.,
the females 200 mm. in total length. Here described from ten
specimens from Perez, Belize, and Lake Peten.

5. PRIAPICHTHYS, gen. nov.

Differs from Gumbusic in that the intromittent organ is longer,
when laid back nearly reaching the eaudal fin, and is quite
differently formed ; the terminal part is hooked forward and the
prolonged rays taper distally and have no specially modified
segments, except the usual serree of the posterior branch of the
second ; the first prolonged ray does not extend to the apex, and
the hook is supported by the anterior branch of the second and
the third (text-fig. 170 B).

It 18 here assnmed that five species from Central America and
Colombia are congeneric with 2. anuectens, the only species of
which I have examined males; in all but P. parismine males are
known and agree with those of £. @nnectens in their long intro-
mittent organ.

66*
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Synopsis of the Species.

I. Origin of dorsal fin in, or a little in advance of, middle of
entire length (including caudal fin), above anterior part or
middle of anal.

A. D. 10-12; no black spot on anal fin ..ol annectens.

B. D. 8-9; a blackish spot on aunal fin.
Length of head 3% to 3% in length of fish (without caudal) ......... episcopi.
Length of head 4% to 42 in length of fish (without caundal) ......... nigroventralis.

II. Origin of dorsal fin much nearer to end of caudal fin than
to txp of snout, above posterior part or posterior end of
anal. D. 7-8.

A blackish spot on anal fin .. . e pAviSIRIRA.
7 or 8 dark vertical bars on poaterlor pful: of body ... tridentiger.
8 or 9 dark bars on anterior § of body e e eeees turrubarensis.

1. Priavicariys ANNECTENs. (Text-fig. 170 B.)

Gambusia annectens Regan, Ann. Mag. N. H. (7) xix. 1907,
p. 259, and Biol. Centr.-Amer., Pisces, p. 97, pl. xiv. figs. 5, 6
(1907).

Costa Rica.

2. PRIAPICHTHYS EPISCOPL.

Gambusia episcopi Steind. Sitzungsb. Akad. Wien, Ixxvii. 1878,
p- 387, pl. ii, figs. 3, 4.

Panama.

3. PRIAPICHTIYS NIGROVENTRALIS.

Gombusiy
No. 8, p. 26.
Rio San Juan, Colombia.

roventralis Ligenm. Indiana Univ. Studies, 1912

7

4. PRIAPICHTHYS PARISMINA.

Gambusia parismine Meek, Publ. Field. Mus., Zool. x. 1912,
p- 71.

Costa Rica.

5. PRIAPICHTHYS TRIDENTIGER.

Gambusie tridentiger Garman, Mem. Mus. Comp. Zool. xix,
1895, p. 89.

Panama.

6. PRIAPICIITIIYS TURRUBARENSIS,

Gambusia turrubarensis Meek, Publ. Field Mus., Zool. x. 1912
p. 7L

Costa Rica. .

Perhaps a synonym of . tridentiger.

=y

"

6. PriapeLra, gen. nov.

This genus shows relationship to Priapickthys in the structure
of the long intromittent organ as well as in other characters.
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PriaprrLra BoNa.  (Text-fig. 170 K.)

Gambusia bonite Meek, Publ. Columbian Mus., Zool. v. 1904,
p. 132, fig. 39; Regan, Biol. Centr.-Amer., Pisces, p. 95
(1907).

Rio Papaloapam in Mexico.

7. PseupoxirnoraORUS Bleek., 1863.

Atl. Ichth. iii. p. 140; Giinth. Cat. Fish. vi. p. 332 (1866).

Differs from Priapichthys in the longer dorsal fin originating
in advance of the anal (@) and in the structure of the intro-
mittent organ (text-fig. 170 C), with the anterior branch of the
second prolonged ray ending in an unsegmented antrorse hook,
at the base of which the first and third prolonged rays terminate.

There are three species from Mexico and Central America, but
males of one only (. bimaculatus) have been described.

1. PSEUDOXIPHOPHORUS TERRABENSIS,

Gambusia terrabensis Regan, Ann. Mag. N. H. (7) xix. 1907,
p. 260; Biol. Centr.-Amer., Pisces, p. 97, pl. xii. fig. 7 (1907).

Dorsal 12-14; origin nearly equidistant from tip of snout and
base of caudal. Anal 9-10; origin nearly below middle of dorsal.
No dark spot above pectoral.

Rio Grande de Terraba, Costa Rica.

2. PSEUDOXIPHOPHORUS JONESII.

Mollienisia jonestz Giinth. Ann. Mag. N. H. (4) xiv. 1874,
. 371.
i Pseudoziphophorus pauciradiatus Regan, Ann. Mag. N. H. (7)
xiii. 1904, p. 256 and xvi. 1905, p. 362.

Gambusia jonesit Regan, Biol. Centr.-Amer., Pisces, p. 97, pl. xii.
fig. 8 (1907).

Dorsal 11-13; origin equidistant from tip of snout and middle
or posterior part of caudal. Anal 9-11, below anterior part of
dorsal. A dark spot above pectoral.

Mountain lakes and streams of Central Vera Cruz, Mexico.

3. PsEupoxiproPHORUS BIMACULATUS. (Text-fig. 170 C.)

Xiphophorus bimaculatus Heck. Sitzungsb. Akad. Wien, 1. 1848,
p- 296, pl. ix. figs. 1, 2.

Pseudoxiphophorus  bimaculatus Giinth, Cat. Fish. vi. p. 332
(1866) ; Garman, Mem. Mus., Comp. Zool. xix. 1895, p. 81.

Gambusia bimaculata Regan, Biol. Centr.-Amer., Pisces, p. 98,
pl. xiv. fig. 4.

Dorsal 13-17 ; origin nearly equidistant from tip of snout and
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base of candal. Anal 9-11, below antevior part of dorsal.

dark spot above pectoral.
Southern Mexico, British Honduras, and Guatemala.

Text-fig. 170.

A

A'}J»

I

B B

D

Distal part of intromittent organ of A. Heterandria formosa. B. Priapichthys
annectens. C. Pseudoxiphophorus bimaculatus. . Peeciliopsis presidionis.

L. Priapella honita. V. Pseudopcecilia feste.



CYPRINODONT FISUES. 995

8. HETERANDRIA, Agass., 1853,

Amer, Journ. Sci. xvi. p. 135.

Girardinus (part.) Giinth. Cat. Fish. vi. p. 351 (1866).

Heterandria (part.) Garman, Mem. Mus. Comp. Zool. xix. 1895,
p. 90.

Differs from Gambusic and Priapichthys in the small transverse
mouth and compressed pointed teeth, the enlarged outer teeth
forming a close-set sevies. The intromittent organ is elongate,
as in Priapichthys, and its structire indicates a close relationship
to that genus. It differs in that the third prolonged ray is
scarcely longer than the posterior branch of the second, so that
the hook is supported only by the anterior branch of the second.

Two species from the United States and Mexico.

1. HereraNDRIA FoRMOSA. (Text-fig. 170 A.)

Heterandria formosa Agass. Amer. Journ, Sei. xix. 1855, p. 136
Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 91, pls. iv. fig. 7,
viii, fig. 8, and xi. figs. 1-3 ; Jord. & Everm, Bull. U.S. Nast. Mus.
xlvii, 1896, p. 687.

Girardinus formosus Ginth. Cat. Fish. vi. p. 354 (1866).

Depth of body 3% to 4 in the length, length of head 33
to 4. Diameter of eye 3 to 32 in length of head, interorbital
width 2. 28 to 30 scales in a longitudinal series. Dorsal 7-8;
origin above middle of anal, scarcely nearer to end of caudal than
to tip of snout. Anal10. A dark lateral band crossed by several
vertical bars ;.a blackish spot on basal part of dorsal, another on
anal.

South Carolina to Florida.

Eight specimens, the largest female 30 mm., the males 15 to
20 mm. in total length.

9. HETERANDRIA FASCIATA.

Gambusic fusciate Meek, Publ. Columbian Mus., Zool. v. 1904,
p- 129, fig. 37 ; Regan, Biol. Centr.-Amer., Pisces, p. 95 (1907).

Very similar to the preceding in form and coloration, except
for the absence of the lateral band, differing especially in the
more posterior dorsal fin, its origin above end of anal and mnch
nearer to end of caudal than to tip of snout. Dorsal 8. Anal
9-10. 32 scales in a longitndinal series.

Southern Mexico.

Total length 55 mm.

Six specimens from Oaxaca and Tequesixtlan (Gadow).

The male of this species has not yet been described.

9. PSEUDOP®CILIA, gen. nov.,

Closely related to Heterandria, but with the teeth broad
truncated incisors and the intromittent organ somewhat different
in structure.
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Pspupor@cinia Festa.  (Text-fig. 170 F.)

Pecilia feste Bouleng. Boll. Mus. Zool. Torino, xiii. 1898,
No. 329, p. 13.

Santa Elena, Western Ecuador.

10. P@&civiorsis, gen. nov,

This genus has the mouth and dentition of Peeilic, but in the
males the pelvie fing are neither enlarged nor moditied, and the
intromittent organ is long and slender. The first prolonged ray
and the anterior branch of the second extend to the end of the
fin and are somewhat curved forward distally; the posterior
branch of the second is short and the third still shorter and
slender distally, so that the servations of the second project
beyond it (text-figs. 170 D and 171 B).

Mexico, CPlltl‘nl America, and Colombia.

Synopsis of the Species.

1. Dorsal origin behind that ot anal.

Sides of body with a series of vertical bars ........ .. L presidionis.
A lateral series of spots, usually more than 8 in mumber and

smaller than {1 0Y2) (2352 a0 603000 2056 600 0.0 08 ABEEOGEAA BB A0G <35 801 20AEER A0 2. lutzi.
A lateral series of 4 to 8 spots, each about as large as the eye. 3. pleurospilus.

No bars or SPots ..ooooiiiiiii i e d petrepiand.

2. Dorsal origin in advance of that of anal.
Diameter of eye 3 to 3% in length of head, which is 3% to 33 in
the length of fish ..o 5. isthmensis.
Diameter of eye 2} to 2% in length of head, which i i
the length of fish ... G, pittieri.

1. Paciniopsis PrRESIDIONIS. (Text-fig. 170 D.)

Peecilia presidionis Jord. & Culver, Proc. Calif. Acad. (2) v.
1895, p. 413, pl. xxix.

Gurardinus presidionis Regan, Biol. Centr.- Amer., Pisces, p. 99
(1907).

As I have stated in the ¢ Biologia’ this form and the next seem
to differ from P. plewrospilus only in coloration, and should perhaps
be regarded as subspecies of that species.

Rio Presidio in Sinaloa.

Heterandria colombianus Bigenm. (Indiana Univ, Studies, 1912,
No. 8, p. 27), from brackish water at the mouth of the R. Dagua,
Colombia, seems to be extremely similar to 2. presidionis.

2. P@&ciniorsis LUTZI.

Ileterandria lutzi Meek, Publ. Colombian Mus., Zool. v. 1904,
p. 148, fig. 47.

Girardinus  lutzi Regan, Biol. Centr.-Amer., Pisces, p. 99
(1907).

Oaxaca, Mexico; R. Motagua in Guatemala.
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P@ciniopsts PLEUROSPILUS.

(m*cu dinus pleurospilus Giinth. Cat. Fish. vi. p. 355 (1866),
and Trans. Zool. Soc. vi. 1868, p. 486, pl. Ixxxvii, fig. 1; Regan,
Biol. Centr.-Amer., Pisces, p. 100 (1907),

Lakes Duefias and Nacasil in Guatemala.

4. P@CILIOPSIS RETROPINNA.

Yweilia retropinna Regan, Ann. Mag. Nat, Hist. (8) ii. 1908,
p- 458.

Costa Rica.

5. PaciLiopsis 1STHMENSIS, sp.n. (Pl C. figs. 3, 4; and Text-
fig. 171 B.)

€. Depth of body 2% to 3 in the length, length of head 33 to 33.
Diameter of eye 3 to 31 in length of head, interorbital width
1£ to 2. 26 to 28 scales in a longitudinal geries. Dorsal 9-10;
or 13111 equidistant from anterior edge of eye and base of candal;
longest ray 2 length of head. Anal 10; origin below fowrth or
fifth ray of dorsal; first branched ray longest, £ length of head or
more. Pectoral a little shorter tlnn head ; pelvics 1e(1ch1ng; anal.
Least depth of caudal peduncle 2 or $ lenoth of head. Olivaceous;
seales dark-edged ; a blackish spot above the vent ; fins dusky, the
dorsal with blackish basal band and dark edge.

d. Dorsal origin equidistant from tip of snout and base of
caudal, or nearer former; intromittent organ, when laid back,
nearly or quite reaching caudal fin; indistinet cross-bavs on body.

Colon, Panama.

8 females, 35 to 60 mm. in total length, and 4 males of 35 to
42 mm., presented by Herr A. Rachow.

6. P@EcILIOPSIS PITTIERI.

LPecilia pittiert Meek, Field Mus. Publ., Zool. x. 1912, p. 71.

Closely related to the preceding, but described as with a smaller
head and larger eye.

La Junta, Costa Rica.

Total length 43 to 65 mm., males to 53 mm.

11. BRACHYRHAPHIS, gen. nov.

Differs from Gambusia in the shorter intromittent organ ending
in a small retrorse hook formed by the second and third pro-
duced rays.

Bracuyruarnts ruaspopnora.  (Text-fig. 169 D.)

Gambusia rhabdophore Regan, Ann. Mag. Nat. Hist. (8) ii.
1908, p. 457.

Costa Rica,

Specimens recently received show that in this species the origin
of the anal fin may be behind below or in advance of that of the
dorsal,
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Gambusia wmbratilis Meek (Publ. Field Mus., Zool. x. 1912,
p. 70) seems to differ from B. rhabdophora only in the larger
eye.

12. LeprorHAPHIS, gen. nov.

Differs from Gambusic only in the structure of the intromittent
organ, which is longer and more slender than in that genus and
siightly curved backwards distally. The first produced ray is not
serrated, gradually tapers distally, and extends nearly to the tip
of the fin; the second is slightly longer and has the posterior
branch almost as long as the anterior and with the usual serra-
tions, which project externally ; the third ray also seems fo reach
nearly to the tip of the fin and appears to meet the first and form
a complete tube.

LEPTORHAPHIS INFANS.

¢ Xiphoplorus gracilis Heck. Sitzungsh. Akad. Wien, i. 1848,
p- 300, pl. ix. figs. 3, 4.
Gambusia infans Woolman, Bull. U.S. Fish. Comm. 1894,

Text-fig. 171.

|
:

A B

L]

Distal part of intromittent organ of A. Phalloptychus januarius and
B. Paciliopsis isthmensis. The rays have been separated.
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p- 62, pl. ii. fig. 3; Meek, Publ. Columbian Mus., Zool. v. 1904,
p. 131, fig. 38 ; Regan, Biol. Centr.-Amer., Pisces, p. 96 (1907).
Gambusia gracilis Meck, t. c. p. 130.
Rio Lerma and Rio Balsas in Mexico; ¢ Orizaba.

13. PrarrorrycHUs Eigenmann.

Proe. U.S. Nat. Mus. xxxii. 1907, p. 430.

Mouth and dentition of Pecilia. Intromittent organ long
and slender; third produced ray crossing second on right side
near base, meeting first and forming a closed tube; second
twisted distally so that the serrations are directed laterally ov
even forwards.

Puarrorryenuvs JaNvarivs. (Pl C. figs. 7, 8, and text-
fig. 171 A.)

Girardinus januarius Hensel, Arch. f. Nat. xxxiv. 1868,
p. 360, and xxxv. 1869, p. 89.

Girardinus iheringii Bouleng. Ann, & Mag. Nat. Hist. (6)
iv. 1889, p. 266.

Girardinus zonalus Schreiner, Arch. Mus. Rio Janeiro, xii.
1903, p. 7.

S.E. Brazil ; La Plata.

This species may at once be recognized by its coloration,
having several narrow blackish vertical stripes on each side of
the body. Dorsal 9; origin above or a little behind that of anal.

14. PuanLocEros Eigenm.
Proe. U.S. Nat. Mus. xxxii. 1907, p. 431.

Mouth small, but bones of lower jaw rather firmly joined ;
teeth oar-shaped, slender, curved, as in Pecilie. Intromittent
organ long (about £ length of fish to base of caudal); last segment
of first produced ray modified into an antrorse appendage which
bifurcates, each fork antler-like in form ; anterior branch of
second ending just beyond the first in an antrorse process.

Prarrnoceres cavnonacurnatus, (Pl C. figs. 5, 6, and text-
fig. 172 C.)

Girardinus cavdimaculatus Hensel, Arch, f. Nat. xxxiv. 1868,
p. 362, and xxxv. 1869, p. 89.

Glaridodon januarius Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 42.

S.E. Brazil; La Plata.

The coloration readily distingnishes this species from Phallo-
ptyckus  januarius. Plain olivaceous, usually with a vertical
blackish spot on side below dorsal fin ; sometimes a lateral series
of dusky bars. Dorsal 7-8; origin above middle or posterior
part of anal.
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15. CxEsTERODON Garman.

Mem. Mus. Comp. Zool. xix. 1895, p. 43.

Gulapinnus Langer, Morph. Jahrb. xlvii. 1913, p. 207,

Mouth small, but rami of lower jaw rather firmly joined and
teeth chisel-shaped, broaderr than in Pecilia. Intromittent
organ long (nearly 2 length of fish to base of caudal); last
segment of first produced ray an appendage which is not forked,
but is very long, peculiarly curved, and pointed distally; second
ending in a process which is not or scarcely antrorse; thivd
terminating in a hook, as in Gambusic.

ONESTERODON DECEMMACUTATUS, (Text-fig. 172 B,)

Peacidic decemmaculata Jenyns, Zool. ¢ Beagle,” Fish. p. 115,
pl. xxii. fig. 1 (1842).

Lecilio gracilis Cuv. & Val. Hist. Nat. Poiss. xviii. 1846,
p- 133.

Crnesterodon decemmaculatus Garman, Mem. Mus. Comp. Zool.
xix. 1895, p. 44.

COnesterodon carnegiet Haseman, Ann. Carnegie Mus. vii. 1911,
p- 385, pl. Ixxxiii.

La Plata; Rio Grande do Sul.

A small species, easily recognized by the lateral series of dark,
rounded or vertically expanded spots. Dorsal 8-9 ; origin above
or a little behind that of anal.

16. GraripicnTHYs Garman, 1896.

Glaridodon (non Seeley, Proc. R. Soc. xliv. 1888, p. 135);
Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 40.

Glaridichthys Garman, Amer. Nat. xxx. 1896, p. 232.

This genus is well distinguished by the dentition and by the
structure of the intromittent organ. It includes a single species
from Cuba and perhaps one from Chihuahua, but males of the
latter have not been described.

1. GLARIDICHTHYS UNINOTATUS.

Girardinus uninotatus Poey, Mem. ii. pp. 309, 383 (1861);
Giinth. Cat. Fish. vi. p. 351 (1866).

Glaridodon uninotatus Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 41.

Glaridichthys folcatus Bigenm. Bull. U.S. Fish. Comm. xxii.
p. 224, fig. (1904).

Glaridichthys torralbasi Eigenm. t. c. p. 225, fig.

Q. Depth of body 3% to 41 in length, length of head 4 to 5.
Eye large, more than % of length of head. 28 to 31 scales in a
longitudinal series. Dorsal 9-11; origin nearly equidistant from
head and base of caudal. Anal 10; origin well in advance of
that of dorsal.  Olivaceous ; edges of scales nsually darvker ; often
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Toxt-fig. 172.

ent organ of A. Girardinus metallicus. B. Caesterodon

Distal part of intromitt

C. Phalloceros caudomaculatus. D. Platypecilus macu-

B. Xiphophorus helleri.

decemmaculatus.

latus.
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a lateral series of short vertical bars; usually a blackish spot
above origin of anal fin.

d. Dorsal origin nearly equidistant from eye and base of
caudal. Bars on side well marked; lateral spot indistinet; a
blackish streak behind first produced ray of anal.

Heave described from several specimens up to 75 mm. in total
length from Cuba, including a male of 47 mm. extremely similar
to the type of G. torralbast, and co-types of . fulcatus. The last
is a pale variety without the lateral spot, but structurally similax
to G. wuninotatus; the slight production of the vertical fins is
found in several specimens with the typical coloration.

2. GLARIDICHTHYS LATIDENS.

Glaridodon latidens Garm. Mem. Mus. Comp. Zool. xix. 1895,
p- 42.
Chihuahua ; Mexico.

17. Toxus Bigenm., 1904,

Bull. U.S. Fish. Comm. xxii. p. 226.
This genus differs from the preceding only in the dentition.

Toxus RIDDLEL
Eigenm. L c. figs.

Cuba.
18. GirarpiNus Poey, 1855.

Mem. i. pp. 383, 390 ; Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 45.

Mouth and dentition as in Peacilia, but intromittent organ
formed exactly as in the two preceding genera.

A single species from Cuba.

GirarpINUS METALLICUS, (Text-fig. 172 A.)

Poey, Mem. i. pp. 387, 391, pl. xxxi, figs. 8-11 (1855); Giinth.
Cat. Fish. vi. p. 351 (1866); Garm. Mem. Mus. Comp. Zool. xix.
1895, p. 46.

Girardinus denticulatus Garm. t. c. p. 47.

Girardinus creolus Garm. 1. c.

Girardinus gurmant Bigenm. Bull. U.S. Fish. Comm. xxii.
p- 226, fig. (1904).

Heterandria cubensis Eigenm. t. c. p. 227, fig.

Depth of body 3 to 4 in length, length of head 4 to 45
Diameter of eye 2% to 3 in length of head. 27 to 31 scales in a
longitudinal series. Dorsal 9-10; origin nearly equidistant
from base of pectoral and base of caudal (a little neaver head
than caudal in g). Anal 10-12; origin well in advance of
dorsal.  Olivaceous; edges of scales darker: usually a lateral
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series of dark bars; dorsal with anterior edge dark and usually
a blackish spot or band posteriorly near base.

Cuba.

Several specimens up to 70 mm. in total length.

19. PaypHORICHTHYS, gen. nov.

Mouth small; bones of lower jaw firmly united ; a series of
firmly set, slender, pointed teeth and a band of much smaller
teeth within, Intestine long, coiled. Males with anal and
pelvic fins below pectorals, the former a slender pointed organ
about 1 the length of the fish (without caudal), the latter also
modified, the outer rays produced, the inner about L as long and
forming a projection near thenr ends.

This genus is based on Garman’s Heierandria minor, which
seems to differ from Heterandrie in the more slender teeth,
longer intestine, and shorter intromittent organ, but especially in
the modification of the pelvic fins in the male.

PAMPHORICHTHYS MINOR.

Heterandrie minor Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 92.

Amazon.

20. PAMPHORIA, gen. nov.

Mouth small ; bones of lower jaw rather firmly joined; a series
of broad incisors and a band of minute tricuspid teeth within.
Intestine long.” Males with anal fin much advanced, forming an
intromittent organ that is longer than the head, and with the
second ray of the pelvies produced.

PAMPHORIA SCALPRIDENS.
Cunesterodon scalpridens Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 45, pl. v. fig. 12. pl. viil. fig. 17.
Amazon.
21. Prarve@ciLus Giinth., 1866.

Cat. Fish. vi. p. 350.

Mouth small, transverse ; bones of lower jaw loosely connected ;
an outer series of slender curved teeth, somewhat expanded and
compressed towards their apices, spoon-shaped or oar-shaped.
Males with the pelvic fins enlarged, nearly as long as the intro-
mittent organ, which is unprotected by a hood, but has the
distal end remarkably modified (text-fig. 172 D).

Two species from Mexico, with the intromittent organ precisely
similar in structure.

1. PLATYP@CILUS COUCHIANUS.

Limia couchiana Girard, Proc. Acad. Philad. 1859, p. 116.
Peecilia couchiana Regan, Biol. Centr.-Amer., Pisces, p. 104,
pl. xiv. fig. 1 (1907).
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Depth of body about 2§ in the length, length of head about 4.
23 to 27 scales in a longitudinal sevies. Dorsal 9-11; origin
equidistant from snout and anterior part of caudal. Anal 7-8,
opposite posterior 1 of dowsal.  Blackish or brownish above,
yellowish below, the two colours sharply separated.

Rio San Juan at Monterey.

2. Praryracinus MAcuLATUs. (Text-fig. 172 D.)

Platypeecilus maculatus Giinth. Cat. Fish. vi. p. 350 (1866).

Pecilia maculate Regan, Biol. Centr.-Amer., Pisces, p. 105
(1907).

Closely related to 2. couchianus. Depth of boly 2 to 22 in
the length, length of head 3% to 32. Anal 8-9. Olivaceous ; a
dark spot or crescent or a pair of spots at base of caudal.

Atlantic Coast streams of Mexico and Guatemala.

22. XirmoraORUS Heckel, 1848,

Sitzungsb. Akad. Wien, i. p. 291.

Closely related to the preceding, as is shown by the great
similarity in the structure of the anal fins of the males (text-fig.
172 E). The species occur in rivers of the Atlantic Slope from
Tamaulipas to Guatemala. After examination of a large series
of specimens I conclude that only 3 species are well established.

1. XIPHOPHORUS MONTEZUM .

Jord. & Snyder, Bull. U.S. Fish. Comm. 1900, p. 131, fig. 11
Regan, Biol. Centr.-Amer., Pisces, p. 107 (1907).

Dorsal 11-13. Anal 6-8. Scales 27 to 29. Depth about 3
in the length, length of head about 4. Yellowish; scales of
upper part of body dark-edged ; usually a dark lateral stripe.

Rio Panuco, Mexico.

2. Xipnornorus HELLERL (Text-fig. 172 E.)

Heck. Sitzungsb. Akad. Wien, 1. 1848, p. 291, pl. viii. ; Giinth.
Cat. Fish. vi. p. 349 (1866); Regan, Biol. Centr.-Amer., Pisces,
p. 107 (1907).

Xiphophorus guentheri Jord. & Everm. Bull. U.S. Nat. Mus.
xlvii. 1896, p. 702.

Xiphophorus jalape Meek, Publ. Columbian Mus., Zool. v.
1903, p. 136, pl. xi.

Xiphophorus strigatus Regan, t. c. pl. xiv. fig. 7.

Dorsal 11-14. Anal 8-10. Seales 26 to 30. Depth 3 to 4
in the length, length of head 4 to 42. Sides of body blue, with
red stripes between the series of scales.

Southern Mexico ; Guatemala,

Mexican examples have nearly always a strong stripe from eye
to base of caudal (strigatus), the males sometimes with another
backwards from axil of pectoral (Lelleri, jalupe); in specimens
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from Guatemala there is, as a rule, no strong lateral stripe
(guenthers).

Xiphophorus rachovii Regan (Ann. Mag. Nat. Hist. (8) viii.
1911, p. 373), from Puerto Barrios, Guatemala, has a pair of
black spots at the base of the caudal fin; other examples received
later from Puerto Barrios lack these spots, but are not very
different in other respects. Whether this is another variety of
X. kellert or a hybrid with Platypecilus maculatus, as some
aquarium-writers in Germany believe, still remains to be settled.

3. XIPHOPHORUS BREVIS.

Regan, Ann. Mag. Nat. Hist. (7) xix. 1907 p- 65, and Biol.
Centr.-Amer., Pisces, p. 108, pl. xiv. figs. 8,

Dorsal 13-15. Anal 9-10. Secales 27. Depth 21 to 22 in
length, length of head 32 to 34. No strong lateral stripe.

British Honduras.

23. Pacrnia Schneider, 1801,

Bloch’s Syst. Ichth. p. 452.
Pweilia (part.) Giinth, Cat. Fish. vi. p. 339 (1866); Garman,
Mem. Mus. Comp. Zool. xix. 1895, p. 52.

Mouth small, transverse; teeth slender, curved, expanded
towards the tip, spoon- or oar-shaped, forming a series with a
band of minute teeth within; bones of lower jaw loosely con-
nected. Pelvic fins in male enlarged, the second ray prolonged.
Intromittent organ short, its tip protected anteriorly by a cuta-
neous hood; first prolonged ray without terminal spine, with
several segments not far from the end forming acute serrations;
last ray simple, without appendages (text-fig. 173 A-C).

As now restricted this genus only includes four (or five)
species from South America.

Synopsis of the Species.

I. Dorsal 7-9; origin nearly above that of anal .................. 1. vivipara.

I1. Dorsal 6-7
Origin of dorsal above posterior end of anal; nsually a dark spot
ubove pectoral, equidistant from head and dorsal fin ....... 2. pare.
Origin of dorsal above middle or posterior part of anal; a dark
spot on each scale and dark stripes between the series of

scales on sides of body 3. picta.
Origin of dorsal above mxddle of anal, a blacklsh Spot or bar
at base of caudal fin ..........oooiiiiiiiiii e eve eaves A Branneri.

1. Pacinia vivieara,  (Text-fig. 173 C.)

Pecilia vivipars Schneid. Bloeh’s Syst. Iehth. p. 452, pl. Ixxxvi.
fig. 2 (1801); Giinth. Cat. Fish. vi. p. 344 (1866); Galman Mem.
Mus. Comp. Zool. xix. 1895, p. 53.

Pacilia  schneideri Val. in Humboldt, Obs. Zool. ii. p. 159
(1828); Cuv. & Val. Hist. Nat. Poiss. xviii. p. 135 (1846).

Proc. Zoow, Soc.—1913, No. LXVII. 67
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Peecilia surinamensis Val. t. c. p. 158, pl. 1i. fig. 1; Cuv. & Val.
t. c. p. 120.

Pecilic unimaculate Val. t. c. p. 158, pl. 1. figs. 2,5, 65 Cuv. &
Val. t.e. p. 128; Giinth. t.c. p. 346,

Q. Depth of body 22 to 4 in the length, length of head 31 to 4%.
Diameter of eye 3 to 4 in length of head, interorbital width
18 to 2. 25 to 27 scales in a longitudinal sevies. Dorsal 7-9;
origin nearly above that of anal and equidistant from some part
of operculum and base of caudal. Anal 8-10. Pectoral a little
shorter than head ; pelvies reaching vent. Least depth of candal
peduncle £ to £ length of head. Olivaceous ; edges of scales nsually
darker ; body often with dark cross-bars; often a blackish spot,
which may be pale-edged, on npper part of side 2 or 3 scales in
front of dorsal fin; often a pair of blackish spots at base of candal
above and below, e\tendmff along margins of fin ; fins sometimes
immaculate, but r’lm‘sal n,ud caudal somet-imes with series of small
spots, or dorsal with one or two blackish bands,

d . Dorsal a little further forward and higher than in Q.

Venezuela and Leeward Islands to the La Plata.

Numerous examples, the largest female 80 mm. and the
largest male 60 mm.

2. Pactnia para.  (Text-fig. 173 B.)

Peacilia vivipara paree Bigenm. Avn. N.Y. Acad. vii. 1894,
p- 629.

¢ Peecilic amazonice Garman, Mem. Mus. Comp. Zool. xix.
1895, p. 64.

Acanthophacelus bifurcus Eigenm. Mem. Carnegie Mus. v.
1912, p. 459, pl. Ixv. figs, 4-6.

Q. Depth of body 3% in the length, length of head 3%.
Diameter of eye 31 in length of head, interorbital width 2. 28
scales in a longitudinal series. Dorsal 6 ; origin above posterior
end of anal, nearly equidistant from head and base of caudal;
middle rays longest, - length of head. Anal 8-9. Pectoral $
length of head; pe]ncq e\tendmy to origin of anal. Least
depth of caudal peduncle 3 length of head. Olivaceons ; usually
a pale lateral stiipe; a vertically expanded dairk spot with pale
margin on upper part of side, nearly equidistant from head and
dorsal fin ; fins immaculate.

d. Dorﬁal origin nearer to head than to base of caudal;
Jongest rays # length of head. A dark spot above pectoral (as in
Q), a larger one Jusb above anal fin, a third on candal peduncle ;
dorsal and caudal sometimes spotted, latter with dark upper edge.

Amazon; Guiana.

Four specimens, two females of 28 mm. and two males of 22
and 24 mm. in total length, received from Prof. Eigenmann ;
these are co-types of the species from Para and of A. bifurcws
from British Guiana. The intromittent organ is figured
(text-fig. 173 B).

Garman’s deseription of P. amazonica applies to 1. pare,
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except that the dorsal origin is said to he a little in advance of
that of anal.

3. Paciria ricta, sp. n. (Pl C. figs. 1, 2, and Text-fig. 173 A.)

Acanthophacelus melanzonus (part.) Eigenm. Ann. Carnegie
Mus. vi. 1909, p. 51; Mem. Carnegie Mus. v. 1912, p. 457,
pl. Ixiv. fig. 6.

Q. Depth of body 32 to 4 in the length, length of head about 4.
Diameter of eye 33 to 4 in length of head, interorbital width 14,
26 to 29 scales in a longitudinal series. Dorsal 6-7, origin above
middle or posterior part of anal and equidistant from base of
pectoral and base of caudal; fin small, rounded. Anal 9-10,
pointed. Pectoral # length of head; pelvies reaching vent or
origin of anal. Least depth of caudal peduncle about £ length of
head. Olivaceous; sides of body with a dark brown spot on each
scale and dark brown longitudinal stripes between the series of
scales,

S . Depth 3 to 31 in the length. Dorsal origin nearly equi-
distant from eye and base of caudal; fin elevated. Least depth
of candal peduncle £ to F length of head. Coloration sometines
as in female, but usually there are a few large dark spots on
posterior part of body; dorsal fin usually with blackish spots;
often an ocellus on upper part of base of caundal fin.

Demerara.

Numerous examples, the females measuring up to 45 mm.,
the males to 30 mm. in total length, presented in" 1872 by F. (.
Beckford, Esq.

A. melanzonus is hased on a male of Lebistes reticulatus (type)
and several females of 2. picta.

In this species the intromittent organ differs somewhat from that
of P.vivipara, but is formed on the same plan (text-fig. 173 A, C).

4. P®CILIA BRANNERI.

Laccilia branneri Eigenm. Ann., N.Y. Acad. vii. 1894, p. 629.

Pecilic heteristic Regan, Ann. Mag. Nat. Hist. (8) iii. 1909,
p- 235.

Q. Depth of body 3} in the length, length of head 4. Dia-
meter of eye 31 in length of Lead, interorbital width nearly 2.
27 or 28 scales in a longitudinal series. Dorsal 6-7 ; origin
above middle of anal and nearly equidistant from base of pectoral
and base of caudal. Anal 8, pointed. Pectoral § length of head ;
pelvies extending to origin of anal. TLeast depth of caudal
peduncle 3 length of head. Olivaceous; edges of scales darker;
some blackish vertical streaks on the side and a blackish spot or
vertical bar at base of candal fin.

d . Dorsal origin equidistant from middle of operculum and
base of caudal; two last rays produced into long filaments.
Caudal spot larger than in @ ; sometimes a blackish stripe neax
upper edge of caudal fin.

67%
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Para.

Here described from the types of P. heteristia, 3 and @, each
35 mm. in total length.

The intromnittent organ is very like that of P. vivipara, but the
anterior branch of the second ray has fewer segments, as in
P. picta.

24. Lmmistes Filippi, 1861.

Arch. Zool. Anat. Fisiol. i. p. 69.

Acanthophacelus Eigenmann, Proe. U.S. Nat. Mus. xxxii. 1907,
p- 426, fig. 1.

Differs from Peecilic only in that the third prolonged anal
ray of the male has its last segments modified into a pair of
projections which are directed obliquely outwards and towards
the base of the fin.

A single species from South America.

Lesistes RETICULATUS. (Text-fig. 173 1.)

Peecilia reticulata Peters, Monatsb. Akad. Berlin, 1859, p. 412
Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 458.

Lebistes pactlioides Filippi, Arch. Zool. Anat. Fisiol. 1. 1861,
p- 69, pl. iv. . 6; Giinth. Cat. Fish. vi. p. 356 (1866).

Girardinus reticulatus Ginth. t. ¢. p. 352.

Girardinus guppyt Ginth. t.c. p. 3563 ; Regan, Proc. Zool. Soc.
1906, p. 390, pl. xxii. figs. 1, 1 a.

Acanthophacelus reticulatus Figenm. Proc. U.S. Nat. Mus.
xxxil. 1907, p. 426, f. 1; Mem. Carnegie Mus. v. 1912, p. 458,
pl. Ixv. figs. 1-3.

Acanthophacelus melanzonus (part.) Eigenm. Mem. Carnegie
Mus. v. 1912, p. 457, pl. Ixiv. fig. 5.

Q. Depth of body 3 to 4 in the length, length of head 32 to 41.
Diameter of eye 3 to 31 in length of head, interorbital width 13
to 2. 26 to 28 scales in a longitudinal series. Dorsal 7-8,
rounded or obtuse; origin equidistant from eye or operculum and
base of caudal. Amnal 9-10, pointed ; origin below or a little in
advance of that of dorsal. Pectoral 4 lenﬁth of head; pelvies ex-
tending to origin of anal. TLeast deptb of caudal pednn(,le £ to 3
length of head. Olivaceous; edges of seales darker, for 'ming a
net\vmk fins immaculate, e\cept sometimes a small dark spot on
middle of caudal,

& . Dorsal more elevated than in @, when laid back nearly
reaching base of caudal fin; pelvics nearly as long as the short
intromittent organ. Coloration very variable ; often a blackish
spot ahove or behind base of pectoral, another above anal fin or
on middle of side, a third at base of caudal peduncle; often also
several bluish-silvery spots, which may unite to form a lateral
band, margined above and below by dark longitudinal stripes;
dorsal and caudal sometimes spotted, often dark-edged.

Venezuela and St. Tucia to Santos.
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Text-fig. 173.

Distal parf of intromittent organ of :—A. Peecilia picta. B. P.pare. C. P.wvivi-

¥. Mollienisic

E. Limia wversicolor.

sphenops. 'The prepuce-like hood is indicated in fig. D.

D. ZLebistes reticulalus.

pura.

In comparing with preceding tigures note that these ave reversed, the first

prolonged ray being on the right, the third on the leff.
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Numerous examples, including co-types of the species received
from the Berlin Museum and the types of Girardinus guppyi;
females to 55 mm., males to 25 mm., in total length.

25. MorrrENtsia Le Sueur, 1821,

Journ. Acad. Philad. ii. p. 3; Giinth. Cat. Fish. vi. p. 347
(1866) ; Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 49.

This genus differs from Pecilie in having a small antrorse
spine at the end of the first prolonged ray of the male anal fin,
as in Limia, and at the end of the third a paired process, probably
the modified terminal segment, directed obliquely outwards and
towards the base of the ﬁn as in Lebistes (text-fig. 173 ).

Some species hitherto referred to I’aﬂc:lza (41, sphenops,
M. gracilis) have an intromittent organ exactly similar to that of
Bollienisia latipinna and 3. petenensis, and as the little-known
AL, formosa is intermediate between the two groups in the size of
the dorsal fin, all may be placed in Jlollienisia. Some other
species, with the dorsal fin further back than the anal, are pro-
visionally included ; all that is known of the males is Garman’s
statement that in 7. cuneala the anal fin of the male is shorter
than the head, indicating that the species is neither a Peciliopsis
nor a Gurardinus, althongh it may be a Limia,

Synopsis of the Species.

1. Dorsal 11-16; in adult males origin nearer end of snout than
base of caudal, base longer than distanee from caundal.
A. Caudal rounded or subtruncate (%) or lower angle slightly
produced (J); scales 28 to 30. Dorsal 15-16 ............ 1. petenensis.
B. Caudal rounded ; scales 26 to 28.
Dorsal 14-16; in females origin equidistant from end of snout
and base of caudal (young) or neaver snout (adult); baseequal
to (young) or more than (adult) distance from caudal ......... 2. latipinna.
Dorsal 11-13; in females origin a little neaver base of caudal than
end of snout, even 1 the adult ; base equal to (udult) or less
than (young) distance from c«uddl

3. formosa.

TI. Dorsal 10-11; origin nearly eqmdxstant fmm Pﬂd of snout
and base of caudal fin; base shorter than distance from
caundal; anal origin below fourth ray of dm'ml; scales 28
B0 B0 i e 4 graciTis.,

IIT. Dorsal 7-11; origin near]v qul]dhfd]]l fmm end o( snout
and middle or posterior end of caudal fin ; base shorter than
distance from caudal.

A. Origin of anal below or a little behind that of dorsal
B. Origin of anal in advance of that of dorsal.
Dorsal 8-10. Anal 8-10. Scales 29-33 ...
Dorsal 7-9. Anal 9-11. Scales 27-30............ccooeeiiiii.
Dorsal 8. Anal 9. Secales 26 ...

...... 5. sphenops.

. elongata.
. oceidentalis.
. spilurus.

e AR for]

1. MOLLIENISIA PETENENSIS.

Giinth. Cat. Fish. vi. p. 348 (1866), and Trans. Zool. Soe. vi.
1868, p. 485, pl. Ixxxvi. figs. 1-3; Regan, Biol. Centr.-Amer.,
Pisces, p. 106 (1907).
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Q. Depth of body 2% to 3 in the length, length of head 4.
Diameter of eye 4 in length of head, interorbital width 13. 28
to 30 scales in a longitudinal series. Dorsal 15-16; base about
as long as its distance from end of snont longer than its distance
from caudal fin ; longest rays % ov 3 length of head. Anal 9-10;
origin bhelow middle ‘of dorsal.” Pectoral as long as head ; pe]\ncb
reachiug origin of anal. Caudal rounded or subtruncate. Least
depth of caudal peduncle nearly equal to length of head. A
small spot on each scale, most conspicuous posteriorly; dorsal
and caudal with series of small spots.

d. Base of dorsal 11 to 12 its distance from end of snout and
about twice its distance from caudal; longest rays longer than
head. Anal below anterior part of dorsal; produced rays £ length
of head ; second pelvic ray about as long. Lower angle of caudal
slightly produced. Spots on lower part of dorsal forming undu-
lating stripes; a series of large spots, one on each interradial
membrane, along middle of fin. Lower margin of caudal blackish.

Lake Peten in Guatemala.

Three females, 100 to 110 wm., and three males, 100 to 130 mm.
in total length, types of the species.

2. MOLLIENISIA LATIPINNA.

Le Sueur, Journ. Acad. Philad. ii. 1821, p. 3, pl. iii.; Cuv. &
Val. Hist. Nat. Poiss. xviii. p. 139, pl. 527 ; Giinth. Cat. Fish. vi.
p. 348 (1866) Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 50,
pl. xii.; Jord. & Everm. Bull. U.S. Nat. Mus. xlvii. 1896, p. 699,

Peecilia madtilineate Le Sueur, t. ¢. p. 4.

Pecilia lineolata, Girard, U.S. \[ex. Bound. Suarv., Flsh. p- 70,
pl. xxxv. figs. 9-11 (1859).

Limia pecilioides Givard, t. c. p. 70, pl. xxxviil. figs. 8-11;
Proc. Acad. Philad. 1859, p. 115.

Limia matamorensis Givard, Proc. Acad. Philad. 1859, p. 116.

Q. Depth of body 2% to 3 in the length, length of head 33 to 4.
Diameter of eye 3% to 4 in length of head, interorbital width 14
to 2. 26 to 28 scales in a longitudinal series. Dorsal 14-16 5 in
adults base somewhat shorter than its distance f1 om end of snout,
longer than its distance from caudal; rays 1 length of head.
Anal 9-10; origin below middle of dorsal. Pectoral a little
shorter than head ; pelvics reaching vent or origin of anal.
Caudal rounded. Least depth of caudal peduncle about § length
of head. Spots on scales forming longitudinal stripes; dorsul
and basal part of eandal with series of small spots.

& . Dorsal base, in adult, about 13 its distance from end of
snout or twice its distance from caudal ; rays longer than head.
Anal below anterior part of dorsal; produced rays  length of
head, a little longer than second pelvie ray; caudal rounded.
Spots on lower part of dorsal forming longitudinal stripes; a
series of large spots, one on each interradial membrane, along
middle of fin; caudal spotted superiovly. with blackish lower
edge.
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Southern United States.
Five females, 40 to 68 mm., and two males, 65 and 78 mm.,
from Pensacola and New Orleans.

3. MOLLIENISIA FORMOSA.

Limia formosa Girard, Proc. Acad. Philad. 1859, p. 115.

Mollienisia formosa, Giinth. Cat. Fish. vi. p. 349 (1866).

Q. Depth of body 21 to 5 in the length, length of head 31 to 4.
Diameter of eye 3 to 31 in length of head, interorbital width 13
to 2. 26 to 28 scales in a longitudinal series. Dorsal 11-14;
origin a little nearer to base of caudal than to end of snout; base,
in adult, nearly equal to its distance from caudal, but less than its
distance from head; longest rays § to 2 length of head. Anal
9-10; origin below fourth ray of dorsal. Pectoral a little shorter
than head; pelvies reaching vent or origin of anal. Caudal
rounded. Least depth of caudal peduncle £ to 3 length of lhead.
A spot on each scale; dorsal usually spotted.

d . Dorsal origin nearer to end of snout than to base of caudal ;
base as long as its distance from eye ; longest rays nearly 3 length
of head.

Atlantic slope of Mexico and Central America.

Several small specimens (& and Q) up to 45 mm. from Tampico
(Jordan). Also three large females, 65 to 80 mm. in total length,
from Colon (Zachow); these are structurally similar to the others,
but have the coloration obscured by blackish mottling.

4. MOLLIENISTA GRACILIS, NOI. 1OV.

Pecilia petenensis (non Mollienisia petenensis Giinth.) Giinth,
Cat. Fish. vi. p. 342, and Trans. Zool. Soc. vi. 1868, p. 484, pl. Ixxxv.
figs. 3, 4.

Q. Depth of body 4 to 4} in the length, length of head 42
to 42. Diameter of eye 3% to 33 in length of head, interorbital
width 2, 28 to 30 scales in a longitudinal series. Dorsal 10-11;
origin equidistant from preeorbital and base of caudal; anterior
branched rays 2 length of head. Anal 8-10, acutely pointed ;
origin below fourth ray of dorsal. Pectoral as long as head.
Least depth of caudal peduncle 3 length of head. Olivaceous;
scales dark-edged ; dorsal and caudal speckled.

3. Depth 31 to 3% in length ; depth of caudal peduncle equal
to length of head. Dorsal origin equidistant from end of snout
and base of caudal ; posterior rays longest, as long as or longer
than head.

Lake Peten in Guatemala.

Two females, 120 and 150 mm. and three males, 95 to 120 mm.
in total length, types of the species.

5. Morrienisia spEENOPS.  (Text-fig. 173 K.)

Pecilia sphenops Cuv. & Val. Hist. Nat. Poiss. xviii. p. 130,
pl. 526 (1846); Regan, Biol. Centr.-Amer., Pisces, p. 102, pl. xiii.
(1907) (with synonymy).
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Gurardinus causanus Steind. Denkachl Akad. Wien, xlii. 1880,

i 87 pl. vi. figs. 4, 5.
wecilia salvatoris Regan, Ann. Ma,g. Nat. Hist. (7) xix. 1907,
P 65 ; Biol. Centr.-Amer., Pisces, p. 104, pl. xiv. figs. 2, 3 (1907).

Pecilia amates Miller, Bull. Amer. Mus. xxiii. 1907, p. 108.

¢ Platypeecilus tropicus Meek, Publ. Columbian Mus., Zool. vii.
1907, p. 146.

Pecilia tenuis Meek, t. c. p. 147.

Pecilia spilonotq Regan, Ann. Mag. Nat. Hist. (8)ii. 1908,
p. 460.

Q. Depth of body 21 to 4 in the length, length of head 33}
to 43. Diameter of eye 3 to 4 in length of head, interorbital
width 12 to 2. 25 to 30 scales in a longitudinal series. Dorsal
8-11; origin equidistant from eye or operculum and base of
caudal. Anal 8-10; origin below or a little behind that of
dorsal. Pectoral as long as or shorter than head. ILeast depth
of caudal peduncle equal to or less than length of head. Dark
greenish to pale olivaceous; edges of scales sometimes darker;
often a dark spot on each scale of side of body ; sometimesnarrow
vertical bars on sides; dorsal and caudal sometimes immaculate,
often with series of small spots, or with a dark basal spot which
may extend over most or all of the fin.

3 . Dorsal further forward and more elevated ; spots on sides
rarely present, dark cross-bars often distinct.

Coasts and rivers from Sinaloa to Panama and from Tamau-
lipas to Colombia, Venezuela, and the Leeward Islands.

Numerous examples to 120 mm. in total length, from all parts
of the range of the species.

6. MOLLIENISIA ELONGATA.

Pecilia elongate Giinth. Cat. Fish. vi. p. 342, and Trans. Zool.
Soc. vi. 1869, p. 484, pl. Ixxxv. fig. 2; Regan, Biol. Centr.-Amer.,
Pisces, p. 102 (1907).

¢ Pecilie cuneata Garman, Mem. Mus. Comp. Zool. xix. 1895,
p. 62.

Panama.

7. MOLLIENISIA OCCIDENTALIS.

Heterandria occidentalis Baird & Girard, Proe. Acad. Philad.
1853, p. 390.

Peecilia occidentalis Garman, Mem. Mus. Comp. Zool. xix, 1895,
p- 71 ; Regan, Biol. Centr.- Amer., Pisces, p. 102 (1907). ,

Pacific Coast Rivers from Arizona to Jalisco.

8. MOLLIENISIA SPILURUS.

Peacilic spilurus Giinth, Cat. Fish. vi. p. 345 (1866); Regan,
Biol. Centr.-Amer., Pisces, p. 101 (1907).

Mexico or Central America.
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26. Livia Poey, 1855

Mem. Cuba, 1. p. 383.

Aeropacilia Hilgendorf, Sitzungsbh. Ges. Nat. Freund. 1889,
p. 52.

This genus is well marked off from Pecilia by the structure of
the intromittent organ (text-fig. 173 K). At some distance from
its end the first produced ray becomes abruptly slender ; the distal
part is not serrated, and near its extremity it bears an antrorse
spine ; the second and third produced rays are nearly as in
Pecilin. As in Pecilia, the intromittent organ is short, usually
shorter than the head, and its extremity is protected anteriorly
by a cutaneons hood; in fully adult males the second pelvic ray
1s more or less prolonged.

Of eight species seven are from Cuba, Haiti, and Jamaica, and
one from Venezuela. I bave examined adult males in all but
L. ornata.

Synopsis of the Species.

I. Origin of dorsal fin about equidistant from middle of eye
and base of caudal; origin of anal below fifth ray of
dorsal L 1. vittata.
I1. Origin of dorsal neaver to base of caudal than to eye.
A. Origin of anal below anterior part of dorsal.
Dorsal 8-9; length of head 33 to 4 in length of fish ............... 2. dominicensis.
Dorsal 10 ; length of head 32 to 4 in length of fish . 3. nigrofasciata.
Dorsal 10-11; length of head 3 to 3% in length of fish 4. arnoldi.
B. Origin of anal below or very slightly in advance of that
of dorsal.
1. Length of head £ length of fish (in adults of 50 mmn.);
a lateral series of davk bars in both sexes.
Tutervorbital width less than % length of head
Inturox\ntdl width § length of hedd or more
. Length of head less than 1 length of fish (m a specimen
of 43 mm.). g with 3 or 7 blackish cross-bars, ¢
with a blackish lateral stripe anteriorly.................. 7. heterandria.
C. Origin of anal always distinctly in advance of that of
dorsal ; head  length of fish (in adults of 50-60 mm.). 8. wversicolor.

. ornata.
. caudofasciata.

oo,

1. LIMIA VITTATA.

Pecilio wvittate Guichenot in Ramon de la Sagra, Hist. Nat
Cuba, Poiss. p. 146, pl. v. fig. 1 (1850); Giinth. Cat. Fish. vi.
e 3839 (1866); Garman, Mem. Mus. Comp. Zool. xix. 1895,
p. 58.

! Limia cubensis Poey, Mem. Cuba, 1. p. 388, pl. xxxi. figs. 12-13
(1855).

Limia vittata Poey, t. c. p. 389, pl. xxxi. figs. 14, 15,

¢ Platypecilus perugice Evermann & Clark, Proe. U.S. Nat.
Mus. xxx. 1906, p. 851, fig.

Q. Depth of body 21 to 3 in the length, length of head 33
to 45.  Diameter of eye 3 to 31 in length of head, interorbital
width 14 to 2. 206 to 28 scales in a longitudinal servies.  Dorsal
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9-11; origin nearly equidistant from middle of eye and base of
caudal ; branched rays subequal, or the middle ones the longer,

2 or 3 lex 1gth of head.  Anal 10; origin below fifth ray of dorsal,
Pectolal 3 length of head or more ; ]wlvux reaching vent. Least
depth Of caudal peduncle # to 4 length of hed(l Olivaceous ;

edges of scales darker ; often a dark L\tem] band or 1 to 3 series
of dm‘k spots along the series of scales on middle of side ; dorsal
and caudal usndlly with small dark spots.

d . Dorsal origin equidistant from snout and base of caundal;
posterior rays lfmoe\t longer than head in the adult. lntlo-
mittent organ a little shorter than head ; second pelvic ray
produced, inner rays ending in a knob. Least depth of caudal
peduncle nearly equal to ]enwth of head. Usunally dark cross-bars
on body; spots on dorsal and caudal fins larger and blacker than
in females.

Cuba; ?San Domingo.

Several specimens from Cuba, the males 45 to 70, the females
40 to 100 mm., m total length. W

2. LIMIA DOMINICENSIS.

Peecilic dominicensis Cuv. & Val. Hist. Nat. Poiss. xviil. p. 131,
pl. 526. fig. 1 (1846).

Pacilia melanogaster Ginth. Cat. Fish. vi. p. 345 (1866).

Platypeecilus dominicensis Evermann & Clark, Proc. U.S. Nat.
Mus. xxx. 1906, p. 852, fig.

Depth of body 22 to 3 in the length, length of head 33 to 4.
Diameter of eye 3 to 33 in length of head, interorbital width 13.
26 or 27 scales in a longitudinal series. Dorsal 8-9; origm
equidistant from occtput or operculum and base of caudal, or tip
of snout and end of caundal, first or second branched ray longest,
2 length of head. Anal 10; orvigin below second or third yay of
dorsal ; anterior branched rays longest. Pectoral F length of
head ; pelvies reaching vent. Least depth of caudal peduncle
£ to ¢ length of head. Olivaceous; sometimes tiraces of dark
bars on npper part of sides and of a dark spot at base of caudal;
a blackish spot on basal part of posterior 3 of dovsal fin; ripe
females with abdomen golden in front, blackish behind, the two
colours separated by a ventral line at insertion of pelvic fins.

San Domingo; ¢ Jamaica.

Seven specimens : two of the types of the species, & and ¢,
38 and 42 mm. in total length, and five females of 50 to 60 mm.,
types of P. melanogaster.

3. Liv1A N1GROFAsCIATA, sp. n. (Pl CI. figs. 1, 2.)

Q. Depth of body 24 to 3 in the length, length of head 32
to 4.  Diameter of eye 32 to 33 in length of head, interor bital
width 14, 27 or 28 scales in a longltu(llna] series.  Dorsal 10 :
origin eqmdlst(mt from 1md(1]e of operculum and base of caudal;
fin 1ounded the longest rays 1 length of head. Anal 9, obtuse;
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origin below anterior } of dorsal. Pectoral 2 length of head;
pelvics not or barely reaching vent. Least depth of caudal
peduncle § or # length of head. Body with 7 to 9 blackish
vertical bars ; a dark spot near base of posterior p‘ut of dorsal.

J. Depth 21 to 24 in the length. Dorsal origin equidistant
from eye or plfeopelculum and ba::e of caudal; longest rays
2 length of head, or in adult nearly as long as head.

1\Ii1'ztg0ﬁ.ne, Ha‘iti.

Two females, 43 mm. in total length, an immature male of
41 mm., and an adult male of 48 mm., presented by Messrs. J.
Paul Arnold and A. Rachow.

4. Loyia arxowpr, sp. n, (Pl CL fig. 5.)

Q. Depth of body 3 to 33 in the length, length of head
3 to 32, Diameter of eye 3 to 3% in the length of head, inter-
orbital width 2. 26 or 27 scales in a longitudinal series. Dorsal
10-11; origin equidistant from postor biml part of head and base
of candal ; fin rounded, the longest rays 1 length of head. Anal
9-10, rounded or obtusel; pomted origin below anterior part of
dorsal.  Pectoral § length of head; pelvics extending to vent.
Least depth of caudal peduncle 4 to 2 length of head. Body with
8 to 12 narrow dark vertical bars; dorsal sometimes spotted,
often with a small dark spot posteriorly near its base.

3. Depth of body 3 in the length. Dorsal or igin equidistant
from eye and base of caudal; 1onoebt rays 2 length of head.
Intromittent organ j length of fish. (to base of caudal) ; second
pelvic ray stout, a little produced beyond third and fourth, which
are truncated distmllv Least depth of caudal peduncle § length
of head. No dark vertical bars, but several series of vutlctmlly
expanded spots.

Miragodne, Haiti.

" Ten fenmles, 26 to 42 mm. in total length, and three males of
28 to 38 mm., presented by Herr J. Paul Arnold.

. Limta orNaTa, sp. n. (Pl CL fig. 7.)

l)ep‘oh of body 31 to 4 in the length, length of head 3 to 31.
Diameter of eye 31 to 4 in lenoth of he(ul interorbital w1dtl1
21 to 24, 28 sctles in a louoltuduml series. Dorsal 8-
origin equidistant from some lml't of operculum and bnse of
caudal ; fin rounded, the longest rays 1 length of head. Anal 10;
origin below that of dorsal. Pectoral Z or # length of head;
pelvics reaching vent or origin of anal. Least depth of caudal
peduncle £ the length of head. Head, body, and usually vertical
fins with blackish spots more or less developed ; body also with a
series of dark bars or large vertically expanded spots.

Haiti.

Five females, 31 to 55 mm. in total length, presented by Herr
J. Paul Arnold.
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6. LivMIA CAUDOFASCIATA, sp. n. (Pl. CL. fig. 6.)

Q. Depth of body 3 to 31 in the length, length of head
3 to 31, Diameter of eye 33 to 3] in length of head, inter-
orbital width 14 to 2. 26 scales in a longitudinal series. Dorsal
8-10; origin equidistant from some pait of opelculum and base
of caudal; anterior branched rays longest, I length of head.
Anal 10 ; origin below or a little in advance of tlmt of dorsal.
Pectoral £ length of head : pelvics reaching vent. Teast depth
of caudal peduncle 2 to 2 length of head. Olivaceous or
brownish ; edges of scales darker: a series of dark vertical bars
on posterior part of body ; a dark spot near base of posterior part
of dorsal; abdomen yellowish, or when tumid golden anteriorly
and blackish posteriorly, as in L. dominicensis.

d . Dorsal origin ahout equidistant from eye and base of
caudal ; longest rays 1 to 2 (adult) length of head. Intromittent
organ lexs than } length of fish e(()n(l pelvie ray produced in
adn]t nearly as long as prolonged anal rays. Least depth of
candal peduncle £ length of head.

Jamaica.

Several females, 28 to 42 mm. in total length, and six males of
25 to 48 mm., collected by C. A. Wray. 1In males of 25 to
30 mm., the anal fin has not attained the adult structure and the
second pelvic ray is scarcely prolonged ; males of 35 to 48 mm.
have the anal fully formed, but only the largest has the pelvies
strongly produced.

7. LiMiA HETERANDRIA, sp. n. (Pl CI. figs. 3, 4.)

Q. Depth of body 33 in the length, length of head 32 to 41.
Diameter of eye 3 to 33 in length of heful interorbital width 2
26 scales in a longltudm'\l series. Dorsal 8, origin equidistant
from some part of operculum and base of cauda]; fin rounded,
longest rays a little more than 1 length of head. Anal 9,
pointed ; origin below that of dorsal. Pectoral £ length of head ;
pelvics reaching vent. Least depth of caudal peduncle 1 or 2
length of head. Olivaceous; a dark longitudinal stripe from
above pectoral to level of origin of anal ; a dark spot above vent ;
a black spot near base of posterior part of dorsal.

d . Dorsal origin equidistant from middle of eye and base of
mmhl longest rays 2 length of head. Intromittent organ about

lenoth of fish (to base of caudal) ; second ray produced, { as
]onor as prolonged anal rays. Stripe on side of body and spot
above vent absent : body with 3 or 4 narrow dark vertical bars.

La Guayra, Venezuela,

Two females. 43 and 27 mm., and a male of 25 mm. (adult),
presented by Herr J. Paul Arnoid.

8. Limia veErsicoLor. (Text-fig. 173 E.)
Pecilic dominicensis (non Cuv. & Val)) Giinth. Cat. Fish. vi,
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p. 346 (1866); Gmrman, Mem. Mus. Comp. Zool. xix. 1895
p. 57.

Girardinus versicolor Ginth. t. c. p. 352.

der opmulzw tridens Hilgendorf, Sitzungsbh. Naturf. -Freunde,
1889, p. 5

@ Depth of body 3 to 4 in the length, length of head
3% to 4. Diameter of eye 3 to 31 in length of head; inter-
orbital width 1§ to 2. 26 to 28 scales in a longitudinal series.
Dorsal 7-9 ; origin equidistant from some part of operculum and
base of caudal : mlddle rays longest, about # the length of head.
Anal 8-10: origin a little in advance of that of dor swl Pectoral
a little shorter than head ; pelvies about reaching vent. Least
depth of caudal peduncle £ to = the length of head. Olivaceous,
edges of scales darker; an nuhstmct lateml band or a series of
short vertical bars ; sometimes irregular dark spots on the back ;
a blackish spot on base of posterior part of dorsal; caudal
sometimes with vertical bands.

d . In specimens of 30 mm. dorsal and pelvic fins as in Q@ , but
1n those of 40 to 45 mm. dorsal more elevated, the longest rays

3 length of head, second pelvic ray somewhat produced and inner
pelvic rays expanded and truncated at ends.

San Domingo.

Ten females, 35 to 60 mm., including the types of the species,
and four males, 30-45 mm.

=}

EXPLANATION OF THE PLATES.

Prare XCIX.

2. Gambusia oligosticta, @ & 3.
3, 4. 3 wrayi, § & &
5, 6. 3 gracilior, 9 & 3.
7. ” dominicensis, ¢ .

Praze C.
2. Pwcilia picta, @ & 3.
4. Peeciliopsis isthmensis, @ & .
6. Phalloceros caudomaculatus, @ & &.
, 8. Phalloptychus januarius, @ & 3.

Prare CL.

. Limia nigrofasciata, @ & 3.
s heterandria, @ & &.
arnoldi, 9.
caudofuasciata, 3.

s ornata, Q.
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