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Four new species of Cyprinodon
from southern Nuevo Leon, Mexico,
with a key to the C. eximius complex

(Teleostei: Cyprinodontidae)

Ma. de Lourdes Lozano Vilano * and Salvador Contreras Balderas *

N

Four new species of Cyprinodon are described from springs in a previously unreported fossil lake (playa), from
Southern Nuevo Ledn, México: Bolsén de Sandia (=Pluvial Lake Sandia). They are distinguished from all others by
the following characters: Cyprinodon longidorsalis, from Charco La Palma: large dorsal fin, reaching caudal fin when
depressed, inserted in advance of pelvic fins; commissural fold wide; fourth ceratobranchial usually with 2 teeth.
Cyprinodon inmemoriam, now extinct, from La Trinidad: fourth ceratobranchial with 0 to 4 teeth; short manxilla, 0.68
times in anal fin base; postdorsal to postanal length short, 0.8 times in caudal peduncle length; head 3.0 times in SL;
anal base 3.3 times in head length; in males, head and body greyish blue, bars obsolete. Cypinodon veronicae, from
Charco Azul: maxilla short, 0.70-0.77 times in anal fin base; head large, 2.7-2.9 times in SL; in males, 6-7 diffuse
dark bars on upper half of body; in females, dorsal fin with irregular ocellus whose black spot is half-moon shaped,
smaller than pupil. Cyprinodon ceciliae, presumably extinct, from La Presa in San Juan de Avilés: nuptial males with
7-8 well marked black bars, all extending to belly; in females, dorsal fin blackish in the proximal two thirds, ocellus
a round black spot usually smaller than pupil, anal frequently with dark spot posteriorly and near the base. The
long dorsal fin of C. longidorsalis is unique in the genus. Several other characters are shared with other species and
are diagnostic only in combination. These species are compared with C. alvarezi, their hypothetical closest relative.
Descriptions, coloration, results of a discriminant analysis and a key to the C. eximius complex are included.

Se describen 4 especies de peces Cyprinodon del Sur de Nuevo Leén, México, localizadas en un lago f6sil indescrito
te llamamos Bolson de Sandia (=Pluvial Lake Sandia). Se distinguen entre si por las siguientes caracteristicas:
‘yprinodon longidorsalis, de Charco La Palma: aleta dorsal muy larga, deprimida alecanza la caudal, su origen
delante de las pelvicas; pliegue comisural amplio; cuarto ceratobranquial con 0-2 dientes. Cyprinodon inmemoriam,
ahora extinto, de La Trinidad: cuarto ceratobranquial, 0-4 dientes; maxila muy corta, 0.68 en la base anal; distancia
postdorsal-postanal corta, 0.8 en el pediinculo caudal; cabeza 3.0 en la longitud patrén; base anal 3.3 en la longitud
cefalica; macho: cabeza y cuerpo azul grisaceo, barras obsoletas. Cyprinodon veronicae, de Charco Azul: maxila
corta, 0.71-0.77 en la base anal; cabeza grande, 2.7-2.9 en longitud patrén; macho: 6-7 barras oscuras laterales
difusas, que cubren la mitad dorsal del cuerpo. Hembras: aleta dorsal con ocelo irregular, su lunar negro en media
luna, menor que la pupila. Cyprinodon ceciliae, de la Presa, San Juan de Avilés: Machos nupciales: 7-8 barras
notorias extendidas en el vientre. Hembra: aleta dorsal negruzca en los 2/ proximales, ocelo central redondo
menor que la pupila; anal frecuentemente con lunar negro posterior y cercano a la base. La dorsal deprimida muy
larga de C. longidorsalis es tinica en el género. Varias caracteristicas son compartidas en el grupo y son diagnésticas
s6lo en combinacion. Se comparan con C. alvarezi, hipotéticamente su pariente mas cercano. Se incluyen descrip-
ciones, coloracion en vivo, ademds del resultado de un analisis discriminante, con graficas. Se presentan claves
para las especies descritas del complejo C. eximius..
*  Laboratorio de Ictiologia, Facultad de Ciencias Biologicas, Universidad Autonoma de Nuevo Leén, Apartado
Postal 425, San Nicolas de Los Garza, N. L., Mexico 66450.
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Introduction

Except for Miller (1986), few integrated fish fau-
nal studies are available for the Central Plateau,
Nuevo Ledn, México; isolated studies of its spe-
cies are common. The central plateau is an arid
region with both arheic and endorheic basins.
Many streams are intermittent and temporary,
with no fishes; some springs, however, harbor a
few highly endemic forms. Until 1983, only two
fish species were known from the Nuevo Le6n
portion. Both were cyprinodontids: Megupsilon
aporus Miller & Walters, 1972 (a monotypic ge-
nus) and Cyprinodon alvarezi Miller, 1976, both
known only from Ojo del Potosi, near Ejido
Catarino Rodriguez. One of us (SCB) photo-
graphed a nearby playa (bolson) having several
springs, from a commercial flight during 1983.
In 1984, three flowing springs were located in
the area, and a fourth one in 1988. Each spring
had its undescribed endemic pupfish. They be-
long to the C. eximius complex as defined by
Miller (1976). The four new species apparently
form a monophyletic lineage closely related to
C. alvarezi. Two of the springs dried up and
their respective endemic pupfish species disap-
peared while being studied and are probably
extinct. The other two new endemic species and
both Potosi species are strongly endangered by
a lowering of the water table caused by agricul-
tural overexploitation of groundwater in the
area. We recognized the four new endemic forms
as undescribed species, describe them below
and discuss their status.

Description of the area

The Valley of Sandia, whose bottom lands, or
Llanos de Salas (= Bolsén de Sandia), contain a
previously unreported dry lake bed of unknown
age, between 99°49' and 100°46°W, 25°00' and
32°25’N (Fig. 1 A); we propose the name Bolsén
de Sandia (= Pluvial Lake Sandia) for this lake
bed. The valley contains two surface subbasins,
rising respectively from NE and SE, forming
pluvial fans of intricately anastomosing distrib-
utaries, both extending towards the center of
the valley (Fig. 2). Going from historical to geo-
logical times, numerous dry springs and a large
river were present here, but now water is re-
stricted to a few headsprings. The valley is sur-
rounded by low mountains, except for the Sier-

MEX

Fig. 1. Map of southern Nuevo Leén, México, showing
the following springs and other landmarks, north to
south: El Potosi, La Presa, Charco Azul, La Trinidad
(fish gone in 1985, spring dried around 1986), Charco
Palma. A, Bolsén de Sandia; B, Sierra Montelongo
Pedregoso; C, Potosi valley; D, Hediondilla valley;
E, Sierra del Potosi; F, Sierra del Orégano. Inset map
shows the state of Nuevo Ledn and the location of
study area.

ra Montelongo Pedregoso (Fig. 1 B; 3,200 m asl).
Two low canyons are were former tributaries,
entering the valley from NW and N: the first is
the old outlet from a canyon lying to the SE.
The second is composed of two branches, one
coming from the Potosi Valley (Fig. 1 C), and
the other from the Hediondilla valley (Fig. 1 D).
Miller & Walters (1972) erroneously used th
name Hediondilla for the Potosi Valley. Othe.
important features are Sierra del Potosi, highest
peak 3700 m asl, and Sierra del Orégano,
between Potosi and Hediondilla (Fig. 1 F,
2570 m asl). According to SPP (1981), the valley
of Sandia is in the municipality of Aramberri,
and Hediondilla-Potosi are in Galeana, both in
Nuevo Ledn.

General physiognomy of the area is shown
in Figure 2. The following data were extracted
from SPP (1981): climate in the floor of Bolsén
de Sandia is BSo hx’ (Dry; Semi Hot Dry). The
Potosi area is BSllod’ (Semi Dry Temperate).
Scils at Sandia are sodic-haline; at Potosi they
are haline or sodic-haline.

Lozano & Contreras: Four new Cyprinodon
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Fig. 2. The dry Bolsén de Sandia (Pluvial Lake Sandia) in 1983, seen on eastern views. Note the shape of the old
lake bed, the complex old channels, marked by cedar woods seen as darkstripes. Towns are: A, La Soledad; B, La
~~Trinidad; C, San Juan de Avilés; and D, Sandia. Arrow indicates Charco Palma. The black lines near the center
__‘onnect common points in both original photographs. Photos SCB.

Vegetation comments are given in the spe-
cies accounts. This area is at the SE limits of the
Chihuahuan Biotic Province (Miller, 1981), and
at the western piedmont of the Sierra Madre
Oriental Physiographic Province (SPP, 1981).

Material and methods

The type material has been deposited in the
following institutions: AMNH, American Mu-
seum of Natural History; IPN-ENCB, Instituto
Politécnico Nacional; TNHC, University of Tex-
as Natural History Collections; TU, Tulane
University Museum of Natural History; UAIC,
University of Alabama Ichthyological Collec-
tions; UANL, Universidad Auténoma de Nuevo
Leén; UMMYZ, University of Michigan Museum

~~{ Zoology; UNAM, Universidad Nacional

auténoma de México.

Counts and measurements (in thousandths
of SL) follow Miller (1943), and Hubbs & Lagler
(1947). We aplied multivariate statistics using
discriminant analysis by SPSS (version 83 - ABS6-
NOS/BE, 1982). Abbreviations used in descrip-
tions are: SL, standard length; CS, cleared and
stained; HL, head length; P2, pelvic fins; the
postdorsal-postanal distance measurement is the
distance between the bases of the last dorsal and
the last anal fin rays. In Material examined,
geographical data after locality are presented as
country, state, municipality, and region; initials
of the collectors were used after the first use of
the name in full.
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Definition of the group

The four new species form a close assemblage,
with a number of characters shared with
C. alvarezi. The five species have four lachrymal
(C. alvarezi sometimes has only three) and two
mandibular pores. They all have widely over-
lapping counts of scales, fin rays, gill rakers,
and cephalic lateralis pores, except preopercu-
lar ones. Head and anterior body of mature
males are covered with numerous small tuber-
cles, giving them a rough appearance. All have
metallic blue mature males, although shades
and color distribution may vary with season
and species. The four new species share the
following characters: iris of eye with two color
rings, the inner golden yellow and the outer
pale yellow, distinct from the all blue eye of
C. alvarezi; each ring covers about half of the
iris. Males have a slightly to strongly diamond-
shaped body, as do most members of the genus.

Cyprinodon longidorsalis, new species
(Figs. 3a, 4a)

Holotype. UANL 8281, mature male, 40.6 mm
SI.; Charco la Palma (24°04°N 100°05.3°W), Méx-
ico, Nuevo Ledn, Aramberri, interior basin of
Llanos de Salas; M. L. Lozano V., A.J. Contreras
B., B. Jensen, P. Barrén R., 17 June 1988.

Paratypes. All from the type locality: UANL
8282, 1: 26.8 mm SL; same data as holotype. -
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UANL 8283, 4: 29.0-39.9 mm SI, UNAM IB/
CML-P 3235, 2; S. Contreras B., MLLV, AJCB,
PBR, 31 October 1987. - UANL 8284, 5: 30.2-
354 mm SL, UMMZ 215481, 2, UANL 8285,
1:36.7 mm SL, CS; MLLV, AJCB, PBR; 13 March
1988. - UANL 8286, 2: 44.8-51.4 mm SL; UANL
8317, 1: 37.5 mm SL; CS; SCB, V. Contreras A.,
C. D. Contreras A.; 20 April 1985. - UANL 9027,
3:35.5-45.9 mm SL, USNM 308116, 2, IPN P4437,
2; MLLV, AJCB; 20 November 1988. Deposits at
each institution contain both male and female.

Diagnosis. Cyprinodon longidorsalis is unique in
having: a long depressed dorsal reaching poste-
riorly from /41 of the length of caudal peduncle
to caudal base; dorsal origin in front of pelvic
fin; 0-2 teeth on fourth ceratobranchial; lips as
thick or thicker than pupil diameter, the lower
one wide, with a marked fold in the cleft. Male:
head and body golden blue, 7-8 bars, the first
3-4 only on dorsum, the others to venter. Fe-
male: dorsal fin with central regular ocellus larger
than pupil. Additional characters, not unique to
the species, are: eye small, 1.5-1.7 times in anal
fin base; maxilla 0.88-1.0 times in anal fin base;
postdorsal-postanal distance 0.9-1.0 times in
caudal peduncle length; head 2.8-3.1 times in SL.

Description. Mature males: compressed dia-
mond-shaped body, deeper than in females; head
subconical; eye close to dorsal profile; mouth
slighthly upturned, its lower jaw large and
strong; both lips as thick or thicker than pupil
diameter, the upper smaller and the lower mas-
sive. Depressed dorsal fin and its base longer
than in any other species of the group, reaching
between three fourths of caudal peduncle and
caudal base when depressed; first 2 dorsal rays
rudimentary, inserted slighthly behind dorsal
hump and before pelvic origin. Anal fin base
long, its insertion under posterior third of dor-
sal fin, reaching behind middle of caudal pe-
duncle when depressed (Fig. 5a). Pectoral fin
inserted low on body, strong, rounded, reach-
ing behind pelvic origin. Pelvic fin reduced,
reaching anus. Females: shallower body, round
venter; dorsal posterior, inserted in front of pelvic
fin, reaching only to the anterior third of caudal
peduncle when depressed. Anal origin under
posterior third of dorsal fin, reaching posterior
half of caudal peduncle when depressed; pecto-
ral fin not reaching pelvic origin; pelvic fin reach-

ing or not anus. In both sexes: mouth cleft strong-
ly folded; total pores 13, 7 preopercular ones.
Measurements are given in Table 1, fin ray and
scale counts in Table 2.

Coloration. Nuptial males: head and body
bright blue, with golden reflections; sides with
7-8 blackish bars, the anterior 3-4 cover only
dorsal half, posterior ones down to venter. Fins
creamish, with interradial melanophores giving

-them a dark appearance; dorsal, anal, and pec-

toral fins with white margins, not sharply de-
limited; caudal fin with black border wider than
pupil diameter. Females: body dorsum light
grayish green, their venter very light brown;

sides with 4 blotches corresponding to central —

areas of bars, and posteriad fused to form :
stripe extending to caudal base; dorsal fin with —
posterior ocellus, its black spot regular in shape,
larger than pupil, and excentric, the white por-
tion is narrow, especially at the posterior border
of ocellus, nearly in contact with last dorsal ray
(Fig. 6a); other fins yellowish to clear.

Habitat and associated species. The spring
Charco La Palma is located on the lake bottom
approximately 2 km inside the former shore-
line; the lake bottom is very dry, with sparse
Acacia and suculents and dusty soil, ‘with little
organic matter. In the spring, water tempera-
tures were 21 °C, clear with muddy bottom eas-
ily roiled; algae predominant, with some sub-
merged terrestrials, and formerly with swampy
outlet that extended 2-3 m “downstream” SE,
now dry. Around the spring there are some
shrubs, an orchard and a cattle tank watered by
the outlet, which has not been functional since
1988.

Etymology. The specific epithet longidorsalis is
from the Latin longus, long, and dorsalis, belong-
ing to the dorsum, in reference to the long dor-
sal fin. A noun in apposition.

Distribution. Known only from the type local-
ity, Charco la Palma, Municipality of Aramber-
ri, Nuevo Ledn, México.

Conservation status. Endangered (Lozano and
Contreras, 1989); special concern (Williams et
al., 1989).

Lozano & Contreras: Four new Cyprinadon




a, C. longidorsalis, Charco Palma.

b, C. inmemoriam, La Trinidad.

¢, C. veronicae, Charco Azul

Cyprinodon inmemoriam, new species

(Fig. 3b)

Holotype. UANL 8279, mature male, 57.3 mm
SL; Ojo La Trinidad (24°06.3'N 100°03.3"W), Méx-
ico, Nuevo Ledn, Aramberri, interior basin of
Llanos de Salas, A. J. Contreras B., A. Valdez G.,
J. M. Torres A., 17 March 1984.

Diagnosis. Cyprinodon inmemoriam is distin-

Ichthyol. Explor. Freshwaters, Vol. 4, No. 4

d, C. ceciline, La Presa

Fig. 3. Live males of five species of Cyprinodon from
Bolson de Sandia, Nuevo Ledn, México. Photos SCB
(a-c, e) and A. ]. Contreras B. (d).

e, C. alvarezi, Potosi

guished from all its congeners by several unique
characters: fourth ceratobranchial with up to 4
teeth, at least on one side; the shortest maxilla,
0.68 times in anal fin base; postdorsal to postanal
length short, 0.8 times in caudal peduncle length;
head and body greyish blue, bars obsolete. Also,
the combination of the following characters: eye
1.2 times in anal base; head 3.0 times in SL; anal
base short, 3.3 times in head length; dorsal fin
short, reaching anterior third of caudal peduncle.
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Description. Only one adult male known, as
no other material could be collected before the
spring dried and the species became extinct.
Body high and strongly compressed. Head
subconical. Eye diameter subequal to snout
length. Distance between upper margin of eye
and head dorsal profile about equal to .75 times
eye diameter. Lower jaw large and strong,
although less so than in C. longidorsalis; mouth
cleft upturned. Cephalic pores 13, 7 preoper-
cular ones. Dorsal fin small with a short base, its
origin behind dorsal hump and slighthly
behind pelvic origin, reaching anterior third of
caudal peduncle when depressed. Anal fin
origin under posterior third of dorsal base, reach-
ing to mid caudal peduncle length when
depressed (Fig. 5b). Pectoral fin low, strong and
round, covering pelvic fin origin. Pelvics fin
reduced, reaching anus. Measurements are

givenin Table 1, fin ray and scale counts in
Table 2.

Life coloration. Head and body greyish blue;
bars chsolete. Fins translucent pale yellow, with
some interradial melanophores that gave a gray
appearance. Dorsal and anal with white mar-
gin. Pectoral with a black narrow border; pelvic
yellow, without melanophores. Caudal whitish,
with a black distal bar, wider than pupil diam-
eter. No females collected.

Habitat and associated species. Ojo La Trini-
dad was in the Bolsén de Sandia, approximately
1600 m asl, near the piedmont of Sierra Monte-
longo Pedregoso, and at the middle eastern edge
of Pluvial Lake Sandia. The area is semiarid,
with a few scattered Acacia, and common succu-
lents. Around the former spring, there were
small clumps of local cedar (Cupressus sp.), and
grass. Housing has developed around the spring
increasing the impact. Water was colorless,
19 °C; bottom was muddy, with some porous
rocks in the banks. There were no other fishes,
but an undescribed endemic crayfish (Cambarel-
liis sp.) was also collected. Both species are prob-
ably extinct. Several explorations of the area did
not lead to the discovery of another population,

Etymology. The specific name inmemoriam, usea
as a sustantive in apposition, is a latin expres-
sion meaning remember after death, in refer-
ence to the species being described after its ex-
tinction.

Distribution. Formerly extant and endemic to
Ojo de Agua La Trinidad, municipality of Aram-
berri, Nuevo Ledn, México.

Conservation status. Probably extinct, since
only one population was known. No captive
stock.

Table 2. Counts in five species of Cyprinodon from Bolsén de Sandia. H, Holotype; P, Paratype. Values in brackets
are modes, * indicates that half of the population has 25 and other half 26.

C. longidorsalis ~ C. inmemoriam C. veronicae C. ceciliae C. alvarezi.
H B H H P H P o~
N=20 N=1 N=50 N=50 N=5C

Rays
Dorsal 12 12(12) 11 11 11ani2 12 1102)13 11(11)12
Anal 11 114112 11 11 1001112 11 1171112 10(11)11
Pectoral 16 14(15)16 16 15 13(15)16 15 15(15)16 15(16)16
Pelvic 6 5 (6) 6 6 6 54{6)7 6 51(6)6 6 (6) 7
Caudal 16 15(16)18 17 18 11(16)18 16 14(16)19 14(16)18
Scales
Lateral 25 25-26 ¢ 25 25 24(25)26 25 24(25)26 24(25)26
Dorsal to anal 11 1daniz 10 10 10010011 11 1001112 10(10)12
Dorsal to pelvic 13 12(13)13 12 12 11(11)12 12 11(12)13 10(11)13
Predorsal 16  16(17)18 16 16 15(16)18 16  15(16)18 15(16)18
Around caudal peduncle 16  15(16)16 15 15 13(15)16 15 13(15)16 14(16)16
Gill rakers 16 16(16)19 16 16 15(16)19 16 15(16)18 16(17)20

Lozano & Coentreras: Four new Cyprinodon
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a, C. longidorsalis, Charco La Palma.

b, C. veronicae, Charco Azul.

¢, C. ceciliae, Ta Presa.

d, C. alvarezi, Potosi.

Fig. 4. Live females of four species of Cyprinodon from Bolsén de Sandia. Photos SCB (b, ¢) and A. J. Contreras B.

(a, d.).

Cyprinodon veronicae, new species

(Figs. 3c, 4b)

Holotype. UANL 8291, mature male, 44.2 mm

SL; Ojo de Agua Charco Azul = Barreno

(24°09.8'N 100°03.7°W), México, Nuevo Ledn,

Aramberri, interior basin of Llanos de Salas.

£, Contreras B. and Facultad de Ciencias Biol6g-
s group, 26 February 1984.

Paratypes. All from type locality: UANL 8292,
163: 25.3-50.8 mm SL, UANL 8293, 8: 35.1-
471 mm SL, CS, UNAM (IB/CML) P-3236, 2,
TNHC 17463, 2, TU 157271, 2, UAIC 9349.01, 2,
USNM 308115, 2, AMNH 47838, 2, UMMZ
215483, 2, IPN P4435, 2; same data as holotype.
- UANL 8294, 23: 21.5-36.1 mm SL; SCB, VCA,
20 April 1985.- UANL 8295, 35: 13.8-38.0 mm
SL; SCB, FCB group, 25 October 1985.- UANL
8296, 5: 32.2-43.1 mm SL; MLLV, AJCB, PBR; 13
March 1988. Deposits in each institution contain
both male and female.

Ichthyol. Explor. Freshwaters, Vol. 4, No. 4

Diagnosis. Cyprirodon veronicae is distinguished
from all its congeners by several unique charac-
ters: maxilla short, 0.70-0.77 times in anal fin
base; head large, 2.7-2.9 times in SL; male with
6-7 diffuse dark bars along sides, covering only
upper half of body; female with an irregular
ocellus on dorsal fin, its black spot half-moon
shaped, smaller than pupil. Also the following
combination of characters; eye 1.0-1.2 times in
anal fin base; postdorsal-postanal 0.9-1.1 times
in caudal peduncle length; anal fin usually small-
er than in all other species, 3.0-3.9 times in head
lengh; no teeth on fourth ceratobranquial; dor-
sal fin inserted behind pelvic origin; nuptial
males violaceous blue.

Description. Mature males: body strongly com-
pressed, deep, with diamond shaped body, high-
er than in females. Head large, subconical; snout
nearly flat; eye large, its distance from dorsal
profile less than pupil diameter. Lower jaw not
too strong, as wide as a pupil diameter; mouth
large and upturned; dorsal fin, slighthly ahead




304

d

e . AT

Fig. 5. Outline of the posterior part of body of males of five species of Cyprinodon from Bolson de Sandia:
a, C. longidorsalis; b, C. inmemoriam; ¢, C. veronicae; d, C. ceciline; e, C. alvarezi.

of pelvic origin, covering the anterior third of
the caudal peduncle when depressed; anal fin
inserted nearly under the posterior end of dor-
sal fin base, reaching half the caudal peduncle
length when depressed (Fig. 5¢). Pectoral fin
inserted low, rounded, reaching or nearly reach-
ing vertical of dorsal origin; pelvic fin reduced,
extending to or near anus. Females: body high,
and round venter; upper margin of eye near
dorsal profile. Dorsal posterior, inserted in front
of pelvic origin, reaching to more than half of
caudal peduncle length when depressed. Anal
origin under posterior extremity of dorsal fin
base, reaching more than half of caudal pecun-
cle when depressed; pectoral fin not reaching
pelvic origin; pelvic fin reaching or not anus. In
both sexes: cephalic pores 13-15, 7-9 preopercu-
lar ones. Measurements are given in Table 1,
and fin rays and scale counts in Table 2.

Coloration. Males: head and anterodorsal body
violaceous blue. Each scale with violet blue cent-
er, yellowish intermediate area and black mar-
gin, giving scalation a reticulate appearance.
Body with 6-7 poorly marked bars extending
down to midbody; dorsal and anal fins white
with bluish margins, some melanophores on
interradial membranes near the base. Paired fins
yellow, pectoral with black border. Caudal ba-
sally white, its interradial membranes with dark
melanophores, also a distal black bar, equal to
or wider than pupil diameter. Females: head

and body yellowish brown, sides with 6-9 large
and darker spots. Dorsal fin with an imperfect
ocellus, black spot half-moon-shaped, smaller
than pupil, its surrounding white area extends
to the posterior edge of the fin (Fig. 6b).

Habitat and associated species. The springs at
Ojo Charco Azul (=Barreno) are part of the
Bolson de Sandia complex. It is at 1600 m asl,
and at the foot of the Sierra Montelongo
Pedregoso. The sierra is arid, vegetation mostly
cacti and other succulents; a dense woody area
of cedar (Cupressus sp.) is around the springs,
except on eastern side. Originally the water was
cristal clear, at 19-20 °C; recently, after depletion,
the water is brown. Aquatic vegetation: Cerato-
phyllum, Potamogeton, Typha, Eleocharis, Lemp—~
Utricularia, Scirpus and Chara. The bottom
loamy or muddy. There is also a crayfish, Cam-
barellus sp.

Etymology. The specific epithet veronicae is ded-
icated to Verodnica Contreras Arquieta, for her
participation in the original collecting trip.

Distribution. Endemic to the springs Charco
Azul (= Barreno), 27 km SW La Ascensién, mun-
icipality of Aramberri, Nuevo Ledn, México.

Conservation status. Endangered (Lozano and

Contreras, 1989); special concern (Williams et
al., 1989).

Lozano & Contreras: Four new Cyprinodon
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Fig. 6. Dorsal fin outline of females of four species of
Cyprinodon from Bolsén de Sandia: a, C. longidorsalis,
large regular ocellus; b, C. veronicae, small imperfect
ocellus; ¢, C. ceciline, small regular ocellus; d, C. alvarezi,
imperfect excentric large ocellus. All scaled in propor-
tion to the eye, drawn under each dorsal for compari-
som.

Cyprinodon ceciliae, new species
(Figs. 3d, 4c)

Holotype. UANL 8287, mature male, 52.0 mm
5L; Ojo de Agua La Presa, en San Juan de Avilés,
(24°11°87"N 100°04° 34" W), México, Aramberri,
Nuevo Leoén, Interior basin of Llanos de Salas;
M. L. Lozano V., A. J. Contreras B., B. Jensen,
P. Barrén R., 17 June 1988.

Paratypes. All from type locality: UANL 8288,
24: 33.3-52.0 mm SL, TU 157270, 2, UAIC 9350.
1,2, TNHC 17462, 2, IPN P4434, 2; same data as

~holotype. - UANL 8289, 19: 29.5-47.7 mm 5L,

SNM 308114, 2, UNAM-IB/CML-I? 3237, 2,
AMNH 47837, 2, UMMYZ 215483, 2, UANL 8290,
4: 32.3-39.7 mm SL, CS; MLLV, AJCB, PBR, 13
March 1988. Desposits in each institution con-
tain both male and female.

Diagnosis. Cyprinodon cecilige is distinguished
from all its congeners by its unique coloration:
nuptial males violaceous blue, with 7-8 well
marked black bars, all extending to venter; dor-
sal fin of females blackish in the proximal two
thirds, ocellus with round black spot usually
smaller than pupil; anal frequently with a pos-
terior dark spot near base. Also, a combination
of the following characters: eye diameter 1.2-1.6

Ichthyol. Explor. Freshwaters, Vol. 4, No. 4
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times and maxilla 0.83-1.2 times in anal base,
similiar to C. longidorsalis; postdorsal-postanal
distance 0.9-1.0 times in caudal peduncle length;
fourth ceratobranchial without teeth; anal base
large, 2.5-3.2 times in head length; head length
2.8-3.2 times in SL.

Description. Mature males: body subrhomboid,
compressed, higher than in females. Head sub-
conical, with a slight depression over the eye
and before nuchal area; eye small, upper border
nearly in dorsal profile of the head. Jaw large
and strong. Dorsal fin origin behind dorsal
hump, slighthly behind level of pelvic origin,
reaching behind the anterior third of caudal
peduncle when depressed. Anal fin origin un-
der posterior third of dorsal base, reaching over
middle of caudal peduncle when depressed
(Fig. 5d). Pectoral fin round, not reaching to
dorsal origin. Females: high body, and bulging
belly. Eye large, its upper border near the dorsal
profile. Dorsal posterior, inserted behind pelvic
origin, reaching beyond midlength of caudal
peduncle when depressed. Anal origin under
posterior half of dorsal fin base, reaching mid-
length of caudal peduncle when depressed;
pectoral fin covers pelvic origin; pelvic fin not
reaching anus. In both sexes: total cephalic pores
13, 7 preopercular pores.

Coloration. Mature males with body and head
violaceous blue, specially in scale centers, which
have black borders, giving a reticulate appear-
ance. Body with 7-8 well defined black bars,
extending to venter. Dorsal and anal fins white,
both with blue borders. Pectoral fin yellow, with
black margins. These three fins with dark mem-
branes due to interradial melanophores. Pelvic
fin yellow. Caudal fin mostly white, with termi-
nal black bar wider than pupil diameter. Fe-
males greenish yellow on head and body. Venter
slighthly golden. Sides with 8-10 dark spots. All
fins greenish yellow; dorsal with numerous small
melanophores in the lower two thirds, giving a
blackish appearance, ocellus a round black spot
usualy smaller than pupil; white area wide,
extending to posterior margin of fin (Fig. 6¢c);
most females also with a small anal spot.

Habitat and associated species. The Ojo de
Agua La Presa, at the SW edge of San Juan de
Avilés, Bolsén de Sandia, lays around 1600 m
above sea level, and at the piedmont of Sierra
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Montelongo-Pedregoso. The area is arid, with
little vegetation, often succulents, there is also
thick shrubby growth around; the area is dusty,
with poor soils and some cultivated fields near-
by. Water is clear, bottom muddy. Aquatic veg-
etation: Chara and Scirpus; banks shrubby or
meadowlike. Habitat was shared with an unde-
scribed endemic crayfish, Cambarellus sp.

Etymology. The specific epithet ceciliae is dedic-
ated to Cecilia Contreras Lozano, collaborator
in the collecting trip when the species was dis-
covered.

Distribution. Cyprinodon cecilizge was endemic,
when extant, in the Ojo de Agua La Presa, SW
edge of San Juan de Avilés, Aramberri, Nuevo
Ledn, México.

Conservation status. Endangered (Lozano and
Contreras, 1989); special concern (Williams et
al.,, 1989). The spring nearly dried during the
winter of 1991. Several attempts to find speci-
mens when some water returned in early 1992
failed. The species is presumably extint, because
no other population is known.

Comparison

Species of the C. alvarezi complex are compared
in Tables 1-2 and Figures 3-8. Figures 7-8 are
canonical discriminant function clusters that
show the populations are well defined, with
100 % separation for all samples (N = 25 each
sex), except C. longidorsalis (N= 10) and C. inme-
moriam (N = 1). Clusters of males of C. longidor-
salis and C. wveronicae, and females C. veronicae
and C. ceciliae are nearly in contact, but there is
no overlap. It is interesting that the reciprocal
comparisons show these same populations to
be the most divergent. We concluded that they
represent close species of a monophyletic line-
age that includes C. alvarezi. Some characters
shared and useful in diagnosis are: C. veronicae
and C. ceciline have no teeth on fourth cerato-
branchial; C. inmemoriam and C. veronicae have
similar ratio between eye diameter and anal
base, 1.0 to 1.2; C. longidorsalis and C. ceciliae
have similar ratio between maxillary and anal
base, 0.83-1.2; finally, ratio between anal fin
base and head length 3.0 t0 3.9 in C. inmemoriam
and C. veronicae; all except C. longidorsalis have
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Fig. 7. Graphic representation of canonical discrimi-
nant functions analysis of five species (males only) of
Cyprinodon from Bolsén de Sandia, using 37 morpho-
metric characters. ¢ C. longidorsalis; <% C. inmemoriam;
A C. veronicae; O C. ceciliae; O C. alvarezi.

depressed dorsal that covers only anterior third
of caudal peduncle length, and dorsal insertion
behind pelvic origin. Their refationships to oth-
er members of the C. eximius complex, and to
the remainder of the genus (that also has several
undescribed forms) are currently under study
using both morphological and electrophoretic
data by Anthony E. and Alice Echelle and us.

Identification key to the species of the
Cyprinodon eximins complex
(modified from Miller, 1976)

1. - Distal black bar on caudal fin of nuptial
males equal to or wider than pupil.
- Distal black bar on caudal of nuptial males
narrower than pupil.
.6

2. - Pelvic fin length shorter than mandible
length.
- Pelvic fin length equal to or longer than
mandible length.

Lozano & Contreras: Four new Cyprinodon

~



CEO—EOZINO

—EEE =T OuV—S

ZO——O=e

.

o o [e]
o goo O
o Q o]
o fo1s)
o o ¢ 0 oo
o I o e e
o5
oo
Q
0000 & o
o ¢
-6 -4 -2 [ 2 a []

CANONICAL DISCRIMINANT FUNCTION [

Fig. 8. Graphic representation of canonical discrimi-
nant functions analysis of four species (females only) of
Cyprinodon Bolsén de Sandia, using 36 morphometric
characters. ¢ C. longidorsalis; A C. veronieae; O C. ceci-
line; O C. alvarezi.

(&3

3

Ichthyol. Explor. Freshwaters, Vol. 4, No. 4

- Caudal fin of nuptial males with conspic-
uous dark markings in basal 2 to %4 of
interradial membranes, usually in 3 verti-
cal series. Caudal distal black bar immedi-
ately preceded by a narrow clear band.
Rio Conchos Basin, Chihuahua.

... C. eximius

Not as above.

- Gill rakers 12-17. Mandibular pores 0-2.
Scales around caudal peduncle 20 (uncom-
monly 16). Rio Nazas, Santiaguillo and
Rio Aguanaval basins, Durango.

.. C. nazas

- Glll rakers 20 28 Mandlbular pores ab-
sent. Scales around caudal peduncle 16
(rarely 15 or 17).

- Dorsal fin ocellus lacking in both sexes.
Lachrymal pores typically 3 (2-4). Dorsal
fin of nuptial male not yellow or orange.
Body with dark lateral stripe from behind
eye to caudal base set off above by a nar-
row silvery stripe (turquoise in life?), and
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below by a broad yellowish stripe. Parras
Basin, Coahuila. Extinct.
.. C. latifasciatus
- Ocellus present on dorsal f1n on both sex-
es. Lachrymal pores lacking. Dorsal fin of
nuptial male yellow or orange. Body of
male with 7-9 broad vertical bars. Cuatro
Ciénegas Basin, Coahuila.
... C. atrorus

Scales in lateral series 23 or 24. Gill rakers
17-22. Dorsal fin of nuptial male yellow.
Vertebrae usually 25. Ojo Hacienda Do-
lores, Chihuahua.

1

...C. macrolepis
Scales in lateral series typlcally 25. Gill
rakers 12-15. Dorsal fin of nuptial male
not yellow. Vertebrae 26-27. Rio Mezquit-
al Basin, Durango.

... C. meeki

Fourth ceratobranchial usually with teeth
(may be absent on one side). Female dor-
sal fin ocellus with spot larger than pupil.

Fourth ceratobranchial usually without
teeth. Female dorsal fin spot equal to or
smaller than pupil.

Male with dorsal fin large, reaching from
31 of caudal peduncle length to caudal
base. Dorsal base 3.6-4.5 times in SL. Cleft
of lower lip with a marked fold. Charco
La Palma, Aramberri, Nuevo Ledn.
.............................................. C. longidorsalis
- Male with short dorsal fin, reaching be-
tween '/ to /2 of caudal peduncle length.
Dorsal base 3.9-5.4 (mostly 4.4 or more)
times in SL. Cleft not strongly folded.

1

Depressed dorsal fin of male reaching to
/2 of caudal peduncle length; maxila 0.8-1.2
times in anal base. El Potosi, Nuevo Ledn.
.. C. alvarezi
Depressed dorsal fm reachmg to /3 of cau-
dal peduncle length; maxilla 0.68 times in
anal base. Ojo de Agua La Trinidad, Aram-
berri, Nuevo Ledn. Extinct.
... C. inmemoriam




