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Abstract

The taxonomy of the common guppy, Poecilia reticulata Peters.
1839, is reviewed and the closely related Campoma guppy. 1
wingei . sp., 1s described. Formerly., the common guppy was not
judged to be closely related to any other species of Poeciliu, but
the new species is the second species to be allocated in the sub-
senus Acanthophacelus Eigenmann, 1907, The recognition ol £
wingei results from observed character displacement. i.e.. on the
interaction between two closely related species in a shared envi-
ronment. In addition to differences in coloration. behaviour also
ndicates specific differences. The area in which P. wingei occurs,
the Campoma region al the base of the Parfa Peninsula in Vene-
zuela, hints to an origin of the subgenus Acgnrhophacelus prior
10 the uplift of the Cordilleras, i.c., the castern orogenesis of the
Andes. Moreover, an explanation is offered for aberrant molecu-
ar data in Trinidadian guppies.
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Introduction

The common guppy, Poecilia reticulata Peters, 1839,
has a long history as a monotypic taxon. Poeser
(2003, chapter 11) considered Poecilia Bloch and
Schneider, 1801 as a monophyletic assemblage of
nine morphological distinct species groups, all with
their own evolutionary origin but with no species
group more related to onc group or the other. Because
the morphological distinctions are sometimes quite
remarkable, a further in-group analysis was per-
formed (Poeser. unpubl.) and the apparent autapo-
morphics for P. reticulata (cf. Poeser. 2003. chapter
9) proved to be synapomorphies for P. rericulaia and
the species described as new herein. The subgenus
Acanthophacefus Eigenmann, 1907 is again recog-
nised based on these synapomorphies (cf. Poeser and
Isbriicker, 2002; Poeser and Isbriicker, in Poeser,
2003), prompting a re-examination of all species
groups mentioned in Poeser (2003, chapter 9).
Poecilia (Acanthophacelus) reticulata 1s a well-
known little fish, whereas its taxonomic allocation
was fuzzy. Based on a single female, Peters (1859)
allocated a new species from Venezuela to the genus
Poecilia, viz., P reticulata. Since Peters (1859) did
not mention more specimens, the taxonomic status
of this specics is based on this single specimen (Poe-
ser and Isbriicker. 2002; Poeser and Isbriicker, in
Poeser, 2003, chapter 6). In addition, conspecific
specimens from the same lots as the holotype (topo-
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types) were shipped by Peters trom Berlin to London
(Paepke, 1986). They were recorded by Giinther
(1866) as Girardinus reticulatus, and were compared
o Girardinus guppii Glinther, 1866. Girardinus Poey,
1854 (tvpe species, G. metallicus Poey, 1854), is a
valid genus. distantly related to Poecilia. The type
material of Girardinus guppii was examined (Poeser,
submitted manuscript) and confirmed as identical to
P reticulata.

Eigenmann (1907) examined specimens collected
from Barbados and Guyana. He allocated the guppy
to a distinct genus, viz., Acanthophacelus Eigenmann,
1907, mainly based on structures of the gonopodial
tip. Eigenmann (1907) designated Poecilia reticu-
lata Peters, 1859 type specics for his new genus.

In a breeding report concerning guppies in the
Royal Botanical Gardens in London, Boulenger
(1912) mentioned guppies as the only freshwater fish
on Barbados, which island was the alleged type local-
ity of Lebistes poecilioides De Filippi, 1861, thus
naming this species Girardinus poecilioides. Regan
(1913) changed this by re-naming this species Lebi-
stes reticulatus. Lebistes remained monospecific
until Rosen and Bailey’s (1963) revision of the Poe-
ciliidae, in which Poecilia (Lebistes) reticulata was
joined in one subgenus with four species of Micro-
poecilia Hubbs, 1926 (Table I), and with Cresterodon
scalpridens Garman, 1895. The latter species was
re-allocated by Costa (1991) as Pamphorichthys
scalpridens, whereas Poecilia (Micropoecilia) was
considered as a distinct genus by Meyer (1993).
Thereafter, the guppy largely remained in the mono-
specific subgenus Lebistes, although not without
debate (cf. Costa and Sarraf, 1997; Poeser and Is-
briicker, 2002; Poeser and Isbriicker, in Poeser,
2003).

The phylogenetic analysis of Rodriguez (1997)
did not adequately resolve the taxonomy concerning
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P reticulara. He established his Mollienesia on the
basis of the terminal hooks on the gonopodium and
Poecilia by the bumps on ray 4a. Poecilia reticulata
possesses both a hook on the gonopodium and has a
‘bumpy’ gonopodial ray 4a, i.e., it has both of the
above features. Rodriguez (1997: 673) thus was con-
tradicting his own character assessment. Also phylo-
genetic analyses based on molecular data (Ptacek and
Breden, 1998; Breden er al., 1999) did not render a
resolved taxonomy. Moreover, the latter phylogeny
clustered P. reticulata with P. parae and P. picta,
separating these species from the remaining species
of Poecilia. Based on the very distinet morphology
that is presented in this paper, we hold the guppy dis-
tinct from the other specics of Poecifia and we split
P reticulata and the new species off from the species
of Micropoecilia, viz., P. parae Eigenmann, 1894, P
bremmeri Bigenmann, 1894, P bifirca (Eigenmann,
1909), P picta Regan, 1913 and P. minima Costa and
Sarraf, 1997. Differences between P. reficulata, P
parae and P. branneri are summarised in Table II.

Another method to unravel taxonomic difficulties
is to study behavioural patterns, preferably under
natural conditions (Clark and Aronson, 1951; Liley.
1966). Studies on guppy behaviour yielded a standard
description for mating behaviour in P, reticulata (cf.
Bacrends ef al., 1955; Table IIT). Because the initial
attempts to distinguish a new species of guppies
based on preserved material was inconclusive, it was
decided to make field observations on behavioural
aspeccts, in order to gain insight on possible specific
differentiations. Collection data of this field trip are
herein presented separately from the materials exam-
ined prior to this journey.

Detailed information on guppy populations is
fragmented and concerns examinations on a local
scale, e.g., Trinidad., General information on mor-
phometric and pigmentational data comprising the

Table I Allocation of species of the subgenus Lebisies sensu Rosen and Bailey, 1963.

Poecifia reticulata Peters, 1859
Poecilia wingein. sp.

Poecilia parae Eigenmann, 1894
Poecilia branneri Eigenmann, 1894
Poecilia bifurca (Higenmann, 1909)
Poecilia picta Regan, 1913

Poecilia minima Costa und Sarral, 1997
Poecilia scalpridens Garman, 1895

Poecilic (A écmﬁmphac'e.’m] reticulata
Poecifia (Acanthophacelus) wingei

Poecilia (Micropoecilia) parace

Poecilia (Micropoecilia) branneri

Poecilia (Micropoecilia) bifurca

Poecifia (Micropoecilia) picia

Poecilia (Micropoecilia) minima
Pamphorichtlys scalpridens (cf. Cosla, 1991).
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total natural range of variation in guppies is not
fully comprehended. although local studies have
provided information on evolutionary mechanisms
shaping guppy characteristics. While it is unknown
what the complete natural range of P. reticulata is,
what the natural variation in colour patterns is, or
what the variation in their anatomy is, no standard 1s
available to which potential new species can be
compared. In order to provide a more speeific descrip-
tion of this otherwise well studied species, this study
first provides such descriptions for the two species
of Venezuelan guppies.

Methods

To catalogue variation in melanophore patterns, material of the
Zoological Museum in Amsterdam (ZMA) and the University of
Michigan (UMMZ} was examined. Arbitrarily, ten males and ten
females from UMMZ 158720, Ciudad Bolivar, Venczucla, werc
sclected to set an initial standard. Primarily, only black spots were
noted. Both sides of at least five males of the additional UMMZ
samples were examined. Horizontal lines were scored on the
anterior part of body (body line) and on the caudal peduncle
(caudal line). Some melanophore patterns are illustrated (Figs.
1-5), and the gonopodia ol these specimens (Fig. 6). Morphomet-
ric features scored were standard length (SL) and the least depth
of the caudal peduncle. The average standard lengths of the
populations and the proportional size of the candal peduncle (as
percents of SL) are recorded as follows:
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{(number of individuals measured; range of measurements):
average.

Extralimital material of the Zoological Muscum of Amster-
dam (ZMA) was examined 1o demonsirale varialion in pigmen-
tation. In July 2002, Poeser and Kempkes made a field trip 1o
Venezuela. On the west side of the Parfa Peninsula, they col-
lected the species that is described as new in the present paper.

In the diagnosis. the following abbreviations are used. A. =
number of anal fin rays; D. = number of dorsal fin rays; C. =
number of caudal fin rays; LLS. = number of scales in a lateral
series; CPS. = number of scales around the caudal peduncle.

Material

Standard population for Poecilia reticulata, UMMZ 158720 (44
specimens), Venezuela, Ciudad Bolivar, Rio Tanguati, tributary
to Rio Caroni to Orinoco, 11-03-1939, coll. F. F. Bond. Average
length females (10; 18.4-23.8}): 20.4 mm SL, males (10; 12.9-
15.0): 14.2 mm SL. Average least depth caudal peduncle females
(10 9.0-11.9): 11.0, males (10; 10.1-14.0): 11.9. Some females
may have weak blotches. Males have caudal lines, four (ol ten}
have a body line as well. All males have a spot on the anlerior
part of body: six have this spol dorsally and [our ventrally, one
male only has a spot on the left side of his body. Five males (of
ten) have a black spot halfway on the body: two dorsally and three
venirally. Two ol the latter males only on the left side of the body,
one male only on the right side. Six males have a spot on the
caudal peduncle, just in front of, or just on the caudal fin, two
males with a caudal spot only at the right side of the body. One
male has the lefl spot just in front of the caudal fin. the right spot
Just on the caudal fin.

Table II. Anatomical differences between Poecilia reticulata, P. parae and P. branneri.

Poecilia rericulata
Males are all different,
no fixed patterns
Female body pigmentation Females without
humeral blotch

Palp on ray 3 extending
clearly beyond the tip;
hook on tay 5p

Nine anal fin rays; six or Eight anal fin rays; cight Eight anal fin rays; eight dorsal
seven dorsal fin rays (modally)  dorsal fin rays (modally) fin rays (modally)

Poecilia parae Poecilia hranneri

Males exhibil (hree or Males exhibit a single

four fixed colour patterns  fixed colour patlern

Females frequently witha  Females with a humeral hlotch
humeral blotch and a blotch at the caudal base
Palp on ray 3 reaching tip;  Palp on ray 3 reaching tip;

no hooks or spine no hooks or spinc

Polychrome body

Gonopodial structures

Meristic data

Table I, Standard of behavioural sequences in Poecilia reticulata (After Baerends ef ol 1953)

la. Male approaches [emale. IT the [emale disengages this contact, he will follow her.

Ib'. Non-receptive females accelerate the flight, followed by the male. The male will attermpt to nip her genital region (gonopore) to
stimulate a sexual response, or he will attempt a sneak-copulation, i.e., to copulate without female co-operation.

1b-. Receptive females slow down (o signal the male that she will co-operate.

la, The male positions in front of the female, slightly swimming backwards and circling in front of the female.

b, The male displays a sigmoid body posture, showing court-jumps, i.e.. sudden jumps centimetres backward.

c. The male circles to the side of the female and tries to insert his gonopodium. T
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UNMMZ 138704 (30 of 1074, Vencrzucla, 5 km cast of San
Mateo. 70 km south of Bareelona, Rio Punctual, tributary to Rio
Araque, 21-03-1939. coll. F. . Bond. Average length females (5;
23.1-23.9) 23.9 mm SL. males (5; 13.7-15.6) 14.9 mm SL.
Average least depth caudal peduncle females (3; 11.3-137): 12,5,
males (3: 12.7-14.1): 13.4. This population is scemingly more
coloured than UMMZ 158720, One female has a black spot at
the caudal peduncle. All males have caudal lines, some have a
hody line as well. One male exhibits a double body line, as mar-
zins of a brighter band between them. Three males (ol five) have
aspotin the anterior section of their bodies, two other males have
a spot halfway the body. All males have a caudal spot, in some it
1s more anterior than in others, Several males have brighter areas
on their flanks, suggesting that other colour spots were present,
The unpaired fins are pigmented.

UMMZ 138706 (30 of 636), Venerucla, Tsla de Margarita, Fl
Valle, Rio Porlamar, 31-03-1939, coll. F. F. Bond. Average length
femnales (5: 35.0-40.4): 37.9 mm SL, males (5; 18.5-19.0): 18.8
mm Sl Average least depth caudal peduncle females (5; 15.2-
17.3): 16.2, males (5; 16.8-19.5): 18.0. Two females with a spot
in the caudal fin, one up, one down. Males mostly multi-spotted.
varicd on left and right side of body (Figs. la-d). Body- and
caudal lines frequently thickened into spots. Many males with
caudal fin patlems.

The gonopodium of one of the males (Fig. 1c) is also figured
(Fig. 6).

UMMZ 158711 (69), Venezuela, 30 km cast of Upata, Rio
Charichapo, tributary to Rio Yuruori, 12-03-1939. coll. F. F. Bond.
Average length females (5; 18.0-21.2): 19.8 mm SL, males (3;
13.7-15.4): 144 mm SL. Average least depth caudal peduncle

Fig. Ta-c. (Photographs by J. v. Arkel}. Pigmentation patterns of

male guppies from Isla de Margarita, Venezuela (UMMZ 158706),
Scale s 1 e
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females (3; 10.4-13.4%: 11.4, males (5; 8.8-11.6): 10.4. One [emale
has a thin lateral line, best seen on right side ol body. Males wilh
two, sometimes three spots (Fig. 2a-¢). Males always with a
caudal line, sometimes with a weak body line. Sometimes the
spots arc nothing more than thickened lines. Basal candal fin
pigmentation is present in onc examined male, In others similar
markings are found.

UMMZ [58717 (30 of 443), Venezuela. Lagoon 3 kim W of
Cumana, 26-03-1939, coll. F.F. Bond. Average length females (5,
25.9-30.4): 28.4 mm SL. males (5; 17.1-18.0): 17.4 mm SL.
Average least depth caudal peduncle females (5; 11.4-13.7): 13.0,
males (5; 15.0-17.0): 16.1. This population is seemingly more
coloured than UMMZ 158720 or UMMZ 158704, Males have a
spot in the anterior half of the body or more centrally, and have
a spot in C. All males have a varied pattern of lines and bands,
bordering brighter areas. Although most unpaired fins are badly
damaged, some males cxhibit caudal fin patterns resembling
Ferrugineus (cf. Winge, 1922; here reproduced as Tig. 7), i.c..a
crescent of pigment spots at the caudal base.

UMMZ 158723 (30 of 402}, Venczucla. 12 km northwest of
Cumanacoa, 45 km southeast of Cumana, tributary to Rio Man-
zanare, 26-03-1939, coll. F. F. Bond. Average length females
(530.3-40.7): 34.4 mm SL. males (5; 19.0-21.8): 20.7 mm SL.
Average least depth caudal peduncle females (5; 13.3-15.2): 14.2,
males (3; 16.3-18.5): 17.5. The pigmentation in this population is
comparable with UMMZ 138717, but darker. No Ferrugineus
caudal fin pattern was observed.

UMMZ 158729 (30 0f 822), Venezuela, Caracas, Rio Guaire,
Quebrada Cano. la Florida, 10-01-1939, coll. F. F. Bond. Aver-
age length lemales (5; 26.6-30.7): 29.1 mum SL, males (5; 18.7-
25.1): 21.2 mm SL. Average least depth caudal peduncle females
(3; 12.8-15.0): 14.0, males (5; 13.9-16.1): 13.2. Males have u
varied number of spots (Figs. Sa-e), sometimes differing mark-
cdly on left side (Fig. 4a) and right side (Fig. 4b), Pigmentation
15 also dominated by horizontal lines and bright arcas (Figs.
4e¢-d). which 1s reduced in some specimens (Fig. 4e). Most
specimens have a variegated caudal fin pattern.

Fig. 2a-b (Photographs by J. v. Arkel). Pigmentation patterns of
male guppics from Rio Charichapo, Venezuela (UMMZ 158711).
Scale 15 | cm.
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UMMZ 158730 (735), Venezuela, Rio Mariara, 12 km west
of Maracay. 12-01-1939, coll. F. F. Bond. Average length fe-
males (5; 22.5-24.6): 23.5 mm SL, males (5; [3.4-17.1): 14.9
mm SL. Average least depth caudal peduncle females (5; 12.4-
13.8): 13.3, males (5; 11.7-15.2): 12.9. One female with heavy
pigmented fore body. Smaller males all have caudal stripes
and two or three spots, larger specimens have less pigment.
Two larger males (15.4 mm and [6.5 mm) have very litile
pigment and immature gonopodia.

UMMZ 158736 (30 of 259), Venezuela, 40 km west of Puerlo
Cabello, Rio Urama, tributary to Rio Yaracuy, 26-01-1939, coll. F.
. Bond. Average length females (5; 21.6-23.0): 22.3 mm SL, males
(51 14.1-15.5): 14.5 mm SL. Average least depth caudal peduncle
females (3; 13.0-14.8): 14.0, males (5; 12.8-16.6): 14.8. Most malcs
have a shoulder spot, with a spot present ranging from mid-body,
‘0 caudal base (Figs. 5a-d). Caudal stripe thin or absent.

ZMA 120.725 (7), Venczuela, Well Cipare, 2.85 km from
Guaibacoa, 3.2 km on side road Sierra de San Luiz, coll. T

= 3a-d (Photographs by I. v. Arkel). Pigmentation patterns of
‘e guppies from the Paria Peninsula, Venezuela (UMMZ
L S5715). Scaleis 1 cm.
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Stock, 1982, One male (20 mm) with a spot on the anterior part
of the body and one at midsection. Caudal peduncle lateral pattern,
caudal fin pattern.

ZMA 100.595 (1 ex.), Venczucla, [sla de Margarita, Porlamar,
coll. P, Wagenaar Hummelinck, 17-07-1936. One pale male. Body
spot at dorsal [in base, one at caudal fin base.

ZMA 123.631 (34). Venezuela, Tsla de Margarita, Toma de
agua de Encanado, coll. P. Wagenaar Hummelinck, 13-07-1936.

Fig. 4a-¢ (Photographs by J. v. Arkel). Pigmentation patterns of
male guppies from Rio Guaire, Venezuela (UMMZ 158729).
Scale is [ cm.
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Fig. Sa-d (Photographs by J. v. Arkel). Pigmentation patterns of
male guppies from Rio Urama, Venezucla (UMMZ 158736). Scale
15 1 cm.

The males have spots on the anal base, caudal fin base with
plgmentation pattern.

ZMA 123,632 (6), Venezuela, Isla de Margarita, Toma de agua
de Tacarigua, coll. P. Wagenaar Hummelinck, 11-08-1936. Three
subadult males, pale. Spots on the anterior part of the body and
midsection.

ZMA 123,634 (46). Venezuela, Isla de Margarita, Asuncion,
Rio Asuncion, coll. P Wagenaar Hummelinek, 11-03-1936, Males
are multi-spotted with a vertical pattern on caudal peduncle,
Caudal fin has upper margins, lower margins, midsections or both
margins coloured, or is cven completely coloured. Some females
with spots on caudal fin base or on caudal fin,

ZMA 123,635 (31). Venezuela, Isla de Margarita, Asuncion,
Rio Asuncion. coll. P Wagenaar Hummelinek, 03-07-1936. Dark
specimens, including lemales.

ZMA119.916 (20}, Guyana, East Coast Demarara, Ogle, coll,
M. Temassar, 27-01-1987. Pale specimens, Males with midsection
spot, one or two spots on caudal fin base.

ZMATI9.918 (16), Guyana, East Coast Demarara, Industry,

FEN. Poeser et al. — A new guppy from Venezuela

coll. M. Temassar, 28-01-1987. Mulli-spolled males with two to
four spots, vertical stripes on caudal peduncle. Caudal fin pattern
present.

ZMA 115.037 (4), Guyana, Canal to Demarara River, near
Georgetown, coll. P de Rham. 11-10-1976. Anterior spot, caudal
spot, and a small spol in the midsection.

ZMA109.626 (1 ex. [ex Camegie museum]), Guyana, Geor-
getown trenches, det. C. H. Eigenmann, no further data. Male with
spots on anterior part of body and caudal peduncle, Vertical pai-
tern caudal peduncle.

ZMA 100327 (16), Suriname, District Marowijne, coll, P.
Florschutz, December 1932, 16 Multi-spotted males with lateral
patlerns and caudal fin patterns

ZMA 115116 (1 ex.), Suriname, Marowijne district, Pankoe-
koe Creek, coll. M.P. Panday, June 1974,

Body with anterior spot and caudal fin base spot. Lower
margin caudal fin pigmented.

ZMA119.999 (10), Suriname, Paramaribo, coll. W.C. v. TTeurn,
August 1911. Males are multi-spotied, spols on anterior part of
body and midsection, caudal peduncle and caudal fin base.

ZMA 120.724 (4), Barbados, Well of Thicket, coll. 1.IL. Stock,
10-06-1978.

One multi-spotted male, spots on anterior part of body, midsec-
tion, caudal fin base. Caudal fin pattern present.

ZMA 109.627 (3, ex Camnegie museum), Barbados, det. C_H.
Eigenmann, no further data. Three males, dark. Spots on midsec-
tion and anterior part of body, caudal fin pattern present.

ZMA 120.727 (78), Barbuda Island, coll. P. Wagenaar Hum-
melinck, 19-03-1955.

Dark specimens. Males are multi-spotted with a caudal fin
pattern. ZMA 120,006 (27), Pacific Ocean, Cook [slands, Vai
Momoiri, Sink hole in Makatea, coll. N.W. Broodbakker, 0§-08-
1986. Males have spots in midsection, anal fin base and caudal
fin base.

Collection data of the 2002 expedition

In the summer of 2002, Poeser and Kempkes stayed in a posada
near Cariaco, on the highway to Casanay. From this base daily
irips were made to localities in the surroundings, guided by a
local taxi driver, Mr. Luis Palacio, who grew up in the region.
Mr. Palacio thus provided much information, c.g., the names of
the waters, villages, ete. At nearly all localities in the proximity
ol the posada guppies were abundant, easy 1o catch with a simple
dipping net. The samples were divided later into 'Campoma' gup-
pies (Poecifia wingei n, sp.) and common guppies (Poecilia re-
ticulara), hereafter indicated as such.

13-07-2002. Station I: Road from Cariaco to Caripano, bridge
at the division of Laguna Campoma and Laguna Buena Vista, ca.
3 km north of Cariaco. Male guppies had a melanophore pattern
asin UMMZ 58715, All other colours much enhanced by metal-
lic sheen, they are brilliant. Also females exhibited a more
brightly sheen on their bodies, compared to the guppy females
we were used to. Some other, larger fish, probably cichlids, were
present. A collection of guppies was made. deposited in ZMA
123,636 (Campoma guppy).

13-07-2002. Station 2: lmigation ditch ca. 50 meters from the
road from Cariaco to Cartipano, ¢a. 2 km north of Cariaco. Gup-
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pics as n station 1, which were deposited in ZMA 123.637
(Camponta guppy ).

13-07-2002, Station 3: Same irrigation ditch as locality 2 at
the outskirts of Cariaco. Same guppies as in stations | and 2
(Campoma guppy). No guppies were deposited.

13-07-2002. Station 4: Bridge over wide stream next to road
[rom Cariaco to Chocopala, ¢a. 3 km from Cariaco. Same guppies
asin stations 1-3, deposited in ZMA 123.638 (Campoma guppy).
Also [ish of the genus Rivifus was collected, deposited in ZMA
123.639.

13-07-2002. Station 5: Small siream at Heullo de Cariaco,
small village at the Golfo de Cariaco. Commeon guppics, viz.,
melanophores in spots, little trace of metallic sheen, deposited
in ZMA 123.640 (Common guppy). In this small biotope, a
remarkable collection of mollies (Poecilia koperi Poeser, 2002;
ZMA 123.6341), Rivilus sp. (ZMA 123.642), Gobiidac gen. sp.
indet. {(ZMA 123.643), Poccilia picta (ZMA 123.644) and a
shrimp was made.

13-07-2002. Station 6: Waterfall El Cordon, ca. 5 km west of
Cariaco. Large comumon guppies, males ca. 3 cm TL, [emales
4-5 ¢cm TL. Variegated colour patterus, with large metallic, silvery
blotches. Also a cichlid predator was collected. No specimens
were deposited.

14-07-2002. Station 7: Rio de Oro, at the entrance ol Aguas
de Moises. Small river with many bends. Guppies as in stations
1-4 (Campoma guppy), together with characid fish, Crenicichla
sp.. Cichlasoma sp., arivulid fish, and crabs. No specimens were
deposited.

14-07-2002. Station &: Junction of Rie Camaro and Rio Santa
Lucia, tributary to Rio San Juan, tributary 1o Rio Orinoco, ca. 10
km south of Casanay. Common guppies, chromatophores in spots,
no extensive metallic sheen. No specimens were deposited.

14-07-2002. Station 9: Rio Tonoro (= Rio Domingo), tributary
to Rio San Juan, tributary (0 Rio Orinoco, ca. 20 km south of
Casanay. Guppies like in locality 8 (Common guppy). No speci-
mens were deposited.

14-07-2002. Station 10: Rio Grande, al Rio Grande, tributary
to Rio San Juan, tributary to Rio Qrinoco, ca. 25 kan south of
Casanay. Guppies like in stations 8 and 9 (Common guppy). No
specimens were deposited.

15-07-2002. Station 11: Small ditches, parallel to the road
from Cariaco to Cardpano, ca. 3 km west of Cardpano, Guppics
with a mix ol characters, i.e., melanophores concentrated in spols,
with other colours brightly metallic (as in stations 1-4, 7). These
fish were syntopic with a sailfin molly, identified as Poecilia
latipinna (LeSueur, 1821). The guppics were deposited in ZMA
123.645 (Campoma guppy), the sailfins in ZMA 123.646.

15-07-2002. Station 12: Laguna north of the road from Cariaco
10 Camipano (= seaside), ca. 2.5 km west of Carapano. Guppies
like in station 11, deposited in ZMA 123.647 (Campoma guppy).

15-07-2002. Station 13: Laguna south of the road from Cari-
aco to Cartipano (= land side). ca. 2 km west of Caripano. Gup-
pies like in stations 11 and 12 (Campoema guppy), but much less
colourful. No specimens were deposited.

1 5-07-2002. Station 14: Rio E1 Pilar, bridge on the road from
Cartipano to El Pilar, ¢a. 15 km southeast from Caripane. Commeon
auppies, like in stations 8-10. No specimens were deposited.

15-07-2002. Station 1 5: Rio Casanay. at Guarapiche. Guppies
a5 in stalions 11 and 12 were deposited in ZMA 123,648 (Cam-
poma guppy).
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16-07-2002. Behavioural studies at station 7. Nearby, in a
stream close to the road from Cariaco o Casanay, ca. 4 km from
Casanay, we discovered another stream conlaining guppics like
in stations 1-4, 7 (Campoma guppy).

17-07-2002, Several locations north of the Golfo de Cariaco.
These locations are nol noted as stations, they did not yicld any
guppies. One molly. viz., Poecilia koperi, was collected mm La-
guna de los Patos and deposited in ZMA 123,649,

18-07-2002. Behavioural studies at stations 14, Guppies like
in stations 1-4, 7 (Campoma guppy), near the Posada Elvira, on
the road [rom Cariaco to Casanay, ca. 2 km from Cariaco.

Systematic section
Poecilia (Acanthophacelus) wingei 1. sp.

Type matcrial. ITolotype. ZMA 123.704 (male), Venezuela, Esta-
do Sucre, Paria Peninsula, ca. 3 km north ol Cariaco, bridge on the
road from Cariaco to CarGpano, division between Laguna Buena
Vista and Laguna Campoma, coll. EN. Poeser, M. Kempkes, and
L. Palacio, 13-VTI-2002. Allotype. ZMA 123.705, (female) same
data as ZMA 123.704. Paratypes. ZMA 123.636 (18), same data
as ZMA 123.704; ZMA 123.637 (67). Venezuela, Parfa Peninsula,
irrigation ditch ca. 50 meters [rom the road from Cariaco 1o
Cartipano, coll. EN. Poeser, M. Kempkes, and L. Palacio, 13-VII-
2002; ZMA 123,638 (23), Venczuela, Paria Peninsula, ca. 3 km
from Caniaco, bridge over wide stream beside road from Canaco
1o Chocopata, coll. F.N. Poeser, M. Kempkes, and L. Palacio, 13-
VI1-2002; ZMA 123.645 (7), Venezuela, aria Peninsula, ca. 3 km
west of Caripano, small ditches, parallel to the road from Cariaco
to Caripano, coll. E.N. Poeser, M. Kempkes, and L. Palacio, 15-
WVI1-2002; ZMA 123,647 (38), Venczucla, Paria Peninsula, ca. 2.5
km west of Caripano, laguna north of the road from Curiaco to
Cartipano (= sea side). coll. EN. Poeser, M. Kempkes, and L.
Palacio, 15-VTI-2002; ZMA 123.648 (10), Venezuela, Parfa Pe-
ninsula, Rio Casanay, at Guarapiche, coll. FN. Pocser. M. Kemp-
kes, and L. Palacio, 153-VI1-2002; TIMMZ 158715 (30 paratypes
of 385), Venezuela, Paria Peninsula, siream 335 km west of Cuari-
pano, 28-03-1939, coll. F.F. Bond.

Description of the types. The holotype is a male, 14.3
mm SL, with a black band at the most anterior part of
the caudal peduncle (cf. Fig. 3a, b). On the right side
of the caudal peduncle are two elongate and intercon-
nected metallic spots. Body scales contain many
melanophores, darkening the body and forming a
vague spot between the ventral and pectoral fins, The
pigmentation on the lefl side is like the right side, but
with the vague spot elongate as a band, bordering a
metallic body colour. This male has a definite caudal
fin pattern, with a slightly enlarged and dark upper
margin. The upper and central section shows small
black spots, whereas the lower margin is pigmented
at the base, i.e., a thin black line on the lower margin
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of the fin and a white area around a black spot just
above this margin. The gonopodium contains remark-
ablv manv melanophores, also extending to the go-
nopodial palp.

All other diagnostic featurcs arc as mentioned 1n
the charactensation of the subgenus.

The allotype 1s a slender female, 14.1 mm SL, The
unpaired fins and the body with many melanophores,
whereas melanophores are concentrated along the
margins of the scales. No further specific markings
are present. Females of P wingef are indistinguish-
able from those of P reficuiata, with the possible ex-
ception of a slight metallic sheen in life specimens.

The paratopotypes are 12 females and juveniles
without specific pigmentation, 4 subadult males with
one or two metallic spots on the body and caudal pe-
duncle. These males have a caudal stripe and a basal
spot on the caudal peduncle. The two remaining
males show more developed markings. The smaller
of these two has an anal black spot and black hori-
zontal bands on body and caudal peduncle, border-
ing a lighter, mostly metallic area. The caudal fin pig-
mentation is more or less an extension of the body
pigmentation, i.e., a central lighter arca bordered by
a thin black line. The larger of the two adult males is
coloured like the holotype, but with a thinner blotch
halfway the body. This band splits the anterior of the
two metallic spots. The anterior part of the body is
very dark.

One female has a thin lateral line. Males do not
have spots, but blotches from the origin of the go-
nopodium to under the dorsal fin (Figs. 4a-d). Ante-
rior side of the body sometimes has broken spots, or
Ihittle horizontal lines. One or two bands over the
caudal peduncle, caudal peduncle with a brighter area
or a bright spot. The gonopodial palp onray 3 exceeds
the tip, but 1s scemingly smaller mn this population
than in others.

The gonopodia from two of the males (Fig. 3b-¢)
arc also figured (Fig. 6).

Diagnosis. Poecilia wingei is a small species, with
males measuring up to about 15 mm SL and females
up to 20 mm SL, and with a distinct sexual dimor-
phism, with polychromatic males and uniform females.
Menstic data. A. 9; 2. 6-7; C. 12-14; LLS. 25-27; CPS.
[4. The gonopodium has a retrorse hook on ray 5, but
not on ray 3. The fleshy palp on ray 3 is extending
beyond the tip. The ventral spines on ray 3 arc large,
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resulting 1n a bulb-like appearance of the gonopodial
tip. The dorsal bulbs on ray 4a are much smaller than
the spiny dorsal extensions on ray 4p.

Comparison. Poecilia wingei differs from most spe-
cies of Poecilia by the following characters. The go-
nopodial palp extends clearly beyond the tip of the
gonopodium. The gonopodium also lacks a terminal
hook at ray 3, present in the short finned and sailfin
mollies and in Psychropoecilia. With the exception
of Micropoecilia, none of the subgroups of Poecilia,
viz., the P sphenops specics group, the P latipinna
species group, the P. caucana specics group, Cur-
tipenis and Psychropoecilia, have polychromatic
males. [t also differs from most species groups in the
number of scales around the caudal peduncle, i.e., 14
vs. 16 or more, sharing this characteristic only with
the P. caucana species group and Micropoecilia, Fe-
males are further distinguished from all other specics
groups by the unique combination of nine anal fin
rays and less than eight dorsal fin rays.

Its closest relative is the common guppy, P re-
ticulata, sharing identical meristic data, but differing
by its enhanced metallic body pigmentation. This
brightness in body pigmentation is also noticed in
the females of P wingei. Morcover, in the zone ad-
jacent to the distribution area of the common guppy,
P. wingei males exhibit a unique melanophore pat-
tern, viz., a large band in the midscction of its body.
The importance of this feature, i.¢., the spatial distri-
bution of melanophore patterns, is decisive for its
recognition as a valid spccies (see below).

UMMZ 158715 was cxamined and compared to
the common guppy (sce above). Average length fe-
males (5; 26.9-30.4): 29.0 mm SL, males (5; 18.8-
21.3): 19.6 mm SL. Average lcast depth caudal
peduncle females (5; 10.4-13.4): 11.5, males (5:
10.6-13.2): 11.6.

Distribution. The Campoma guppy occurs in fresh
waters in the Campoma- and Buena Vista Lagoons,
unto Caripano.

Etymology. We dedicate this species to Dr @jvind
Winge, born in May 1886, died in April 1964, He was
head of Department of Physiology, Carlsberg labora-
tory (1933-1956), and was not only the father of
“genetic engineering” (Szybalskia, 2001), but also
described many colour patterns and the genctics of
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sex-determination in the commaon guppy as aresult of
extensive breeding experiments. His work provided
the basis for understanding the colour polymorphism
in guppies in general (answering to the question posed
by Houde [1997: 5]) and the means for recognition of
character displacement between the common guppy
and the Campoma guppy in particular.

Hypothetical origin. The area of distribution of this
new species invites speculation to its origin. It is
separated from the Orinoco River and the common
guppy by the Cordilleras de la Costa, it 1s, therefore,
obvious to propose that the upraise of these mountains
separated the shared ancestor of both species. The
Campoma guppy is restricted to the coastal side of
the Cordilleras, whereas the common guppy initially
occupied the landside, or Orinoco side, of Venezue-
la. The common guppy somchow re-migrated to the
coastal arcas, maybe through arcas near present-day
Barcclona, where rivers with a Caribbean drainage
originate next to rivers of the Orinoco drainage. The
Campoma guppy managed to keep its specific integ-
rity in the base of Paria through sexual sclection based
on character displacement in male body coloration
(cf. Houde, 1997). Differences in male coloration
might be caused by accumulation (or mutation) of
genes responsible for iridocytes, i.c., the metallic
colours, accentuated by the black midsection band
on the males in the probable zonc of sympatry, the
Campoma region. Differentiation in pigmentation
within the type series suggests that the midsection
band develops later in life.

Characterisation of the genus Poccilia

The genus Poecilic was defined by three synapomor-
phies (Poeser, 2003: 119, 137): (i) Serrated serrae
subdistally on gonopodial ray 3; (i) A protruding
hook, distally on gonopodial ray 5p; (iii) Hook found
distally on gonopodial ray 3. The phylogenetic
analysis on which these conclusions were based,
compared the genera of the Poeciliini (sensu Rosen
and Bailey, 1963) with Brachyrhaphis Regan, 1913,
lumping all subgroups of Poecilia in an extensive
polylomy. This prompted Pocser (2003, chapter 9)
to consider the P. reticulata specics group phyloge-
netically indefinable as a subgenus. A re-examination
of eleven characters strictly applicable to Poecilia
was made, this time including all species (cf. Poeser,

103

2003, chapter 11). To root the tree, Alfaro culiratus
(Regan, 1908) was chosen as outgroup.

The analysis rendered a surprising arrangement of
taxa. At the base, the three Hispaniolan species of
Poecilia are the sistergroup of all remaining specics.
These specics are classified according Lo the available
subgeneric names, rendering them P. (Curtipenis)
elegans (Trewavas, 1948), P. (Psychropoecilia)
dominicensis (Evermann and Clark, 1906) and P.
(Psyvchropoecilia) hispaniolana Rivas, 1978. Much
to our surprise, also P. (deanthophacelus) reticulata
was allocated at thc base, separating P. reticulata
from its South American congeners. The species
described herein as new shares these characters,
Thercfore, we conclude that the phyletically closest
relatives are not among the geographically closest
relatives. Since both species of guppies arc less re-
lated to P. vivipara Bloch and Schneider, 1801 and
to £ parae, we re-instate subgeneric distinctions in
Poecilia to emphasise this distinction. In the clado-
gram (Poeser, unpublished). Acanthophacelus is
closcst related to the Central American mollies, as is
Poecilia (Poecilia) vivipara, but they are not each
other closest relatives (confirming the phylogenctic
relationships within Poecilia based on mitochon-
drial DNA [Ptacek and Breden, 1998]). Micropoecil-
ia spp. are closely related to £ vivipara.

Characterisation of the subgenus Acanthophacelus

The allocations in species groups are largely prompt-
ed by the gonopodial features and number of dorsal
fin rays (Table IV). These differences are geoclinal
for the species of the subgenus Poecifia (cf. Poeser,
2003, chapter 5), combining the P vivipara specics
group with the P. fatipinna and the P sphenops spe-
cies groups. The remaining species groups are iden-
tifiable by these characters, yiclding the following
characterisation of Acanthophacelus:

Meristic data. A, 9; D. 6-7: C. 12-14;: LLS. 25-27;
CPs. 14

Both species are small with marked sexual dimor-
phism in size and in pigmentation, Maturc males are
about 14 to 21 mm SL, females are about 20 to 38 mm
SL. Females are relatively more slender, least depth
of the caudal peduncle averaging from 10 to 16% SL,
whercas males are slightly more stout, from 10 to 18%
SL. Females are generally without markings, except
for a reticulate pattern of melanophores along the
scales margins. Males always have black markings in




Fig. 6a-¢ (Photographs by J. van Arkel), detailed photographs of
gonopodia. (a) Poectlia vericulata, gonopodium of specimen in Fig.
la: (b. ¢) Poecilia wingei, gonopodia of specimens n Figs. 3b, c.

their variegaled colour pattern. While females have no
diagnostic markings on their silver grey to brownish
bodies, males have patterns that are hard to describe.
Within a population no male is exactly the same as
another. Although this is largely true for male speci-
mens within onc population, some generalitics arc
apparent between populations:

Poecilia reticulata: Sometimes a population consists
of males with only onc spot, e.g., UMMZ 158730
and UMMZ 158753, Most populations contain malcs
that are multi-spotted, e.g., UMMZ 158704, UMMZ
158706, UMMZ 158711, UMMZ 158717, UMMZ
158720, and UMMZ 158723 (Figs. 1, 2, 5). Occasion-
ally. males exhibit a horizontal line on the body,
and/or on their caudal peduncle. A vertical elongated
band may be present on the caudal peduncle, e.g.,
UMMZ 158736 (Fig. 4).

Poecilia winger: Alarge vertical band is sometimes
present in the midseetion of the body, at the anterior
part of the caudal peduncle, e.g., UMMZ 158715 (Fig,
3). Populations near Cartipano contain males that are
multi-spotted. like in P reficulata.
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These patterns concern preserved melanophores. Life
colours also include differently coloured spots, e.g.,
red, orange, vellow, blue, green and blue, dull or iri-
descent spots and patches, whereas also red horizontal
lines are not uncommon. Some individuals exhibit
only a single colour, e.g., red or green, whereas most
individuals have colour patterns combining spots and
patches of ditferent colours. Also the unpaired fins.
except the gonopodium, can have colours, sometimes
with an elongation of the upper or lower caudal fin
lobe. We are not awarc of any study that correlates
specific colour patterns to particular areas, although
several studies have shown correlation between colour
patterns and ccological tactors, e.g., predation pres-
sures (Reznick, 1982, 1983; Reznick ef al., 19964,
1996b, 1996¢; Albers, 2000), and food regimes (Rob-
inson and Wilson, 1995). A recent study (Alexander
and Breden, 2004) that shows this correlation is dis-
cussed below. The genetic basis of these spots has been
investigated since Schmidt (1920) and Winge
(1922).

The occurrence of a wide polymorphy of melano-
phore patterns conflicts with the genetic mechanism
proposed by Winge (1922, 1927; Fig. 7) which only
allows for a moderatec amount of variation in these
patterns. However, other genetic mechanisms have been
proposed (Turing, 1952; Murray, 1988) explaining the
variation in the obscrved patterns. One characteristic
of this alternative cxplanation explains why bodics arc
never striped when the caudal is spotted, which is truc
for all guppies examined. It also explains the differ-
ences in spot size, c.g., correlated with predation
regiments. The genetics of this mechanism is highly
speculative, and thercfore not discussed herein.

Comparison of the colour patterns between the sub-
genera Acanthophacelus and Micropoecilia

Generally, some similarities between melanophore
patterns in the guppy and in the species of Micropo-
ecifia (cf. Meyer, 1993) are observed. A number of
guppy populations have colour patterns like those
found in the species of Micropoecilia. A spot on the
caudal base combined with a pigmented upper margin
of the caudal fin, found in many populations of Mi-
cropoecilia, was named P. reticulata 'Lincatus’ (cf.
Winge, 1927). The large red and black spots are present
in nearly all guppy populations, as well as in P. parae
'amazonica' and . picta (Pocser, 2003, chapter 11).
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