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Simpsonichthys harmonicus, a new seasonal killifish
from the Sao Francisco River basin, northeastern Brazil
(Cyprinodontiformes: Rivulidae)

Wilson J. E. M. Costa®

Simpsonichbhys harmonicus, new species, is described from the left flood plains of the middle S3o Francisco River,
northeastern Brazil. It is considered to be closdy related to 5. magnificus and 5. picturatus, also endemic to the
middle 5o Francisco River basin, by all possessing a combination of apomorphic states of morphological char-
acters in males, including red pectoral fin, narrow black stripe on the distal margin of the unpaired fins and the
veniral margin of the pectoral fin, dorsal and anal fin extremity approximately rounded, without filamentous
rays. The new species is distinguished from 5. magnificus and 5. picturatus by the combination of pectoral fin
reaching a vertical between bases of the fourth and fifth anal-fin rays in males; 21-22 caudal-fin rays; caudal fin
length 31.2-33.2 % 5L in males; pre-pelvic length 44 2-47.6 % 5L in males; 57 transverse rows of dots on dorsal
fin, &-8 on anal fin, and &8 on caudal fin; blue stripes on the distal portion of the dorsal fin in males; and, 13-16
bars on the flank in females.

Simpsonich thys harmonicus sp. n., € descrita da varzea esquerda do médio rio 580 Francisco, nordeste do Brasil.
Ela & considerada ser estreitamente relacionadaa 5. magmifiais 5. pichurabus, também endémicas da bacia do medio
Rio 53o Francisco, por todas possuirem uma combinagio de estados apomartficos de caracteres morfologicos em
machos, incluindo nadadeira peitoral vermelha, estreita faixa negra na margem distal de nadadeiras impares e
na margem ventral da nadadeira peitoral, extremidade de nadadeiras dorsal e anal aproximadamente arredon-
dadas, sem raios filamentosos. A nova espécie se distingue de 5 magnificus e 5. picturatus pela combinagio de
nadadeira peitoral atingindo uma vertical entre as bases do quarto e quinto raios da nadadeira anal em machos;
21-22 raios na nadadeira caudal; comprimento da nadadeira caudal 31,2-332 % do comprimento padrao em
machos; comprimento pré-pélvico 44.2-47.6 % do comprimento padrio em machos; 5-7 fileiras transversais de
pontos azuis na nadadeira dorsal, 658 na nadadeira anal, e 6-8 na nadadeira caudal; faixas azuis na porgio distal
da nadadeira dorsal em machos: e, 13-16 barras no flanco em fémeas.

Introduction record of a seasonal rivulid killifish for that basin

was made by Costa & Brasil (1990), starting a

No species of the Rivulidae was known to occur  series of expeditions to sample annual fish habi-
in theSdo Francisco River basin, the third largest  tats. In this region, annual fish habitat comprises
river basin of South America, until 1989, The first  shallow, isolated seasonal pools formed during
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the rain season [I“J::wember—ﬁpril‘.l During the
subsequent 20 years, a great species diversity of
seasonal killifishes was detected, with 33 valid
species recognized in the most recent revisions
(Costa, 2001, 2007).

Among the species of Simpsonichthys en-
demic to the Sdo Francisco River basin, a clade
comprising 5. magnificus, 5. picturatus and 5. car-
lettoi is diagnosed by a red pectoral fin in males
(Costa, 2006). This clade is end emic to the middle
section of the basin: 5. magnificus is known from
localities along the floodplains of the Sdo Fran-
cisco River between Manga in Minas Gerais State
and Malhada in southern Bahia State, and the
flood plains of the lower Verde Grande River, a
right tributary to the 5ao Francisco Riverin Minas
Gerais State; 5. picturatus is endemic to the flood-
plains of the Sao Francisco River between Parat-
inga and Barra, both in Bahia State; and, 5. carlef-
foi is known from a small area of the middle das
Ras River basin, a right tributary of Sdo Fran-
cisco River in Bahia State (Costa, 2007). A fourth
species of this clade, from Bom Jesus da Lapa,
Bahia, is herein described.

Material and methods

Morphological characters were obtained from
specimens fixed in formalin just after collection,
tor a period of 10 days, and then transferred to
ethanol 70 %. Exceptions were specimens kept
alive for one or two days, which were photo-
graphed in life. Material is deposited in the Ich-
thyological collection of the Instituto de Biologia,
Universidade Federal do Rio de Janeiro, Rio de
Janeiro (LUFR]). Descriptions of color patterns were
based both on direct examination of live speci-
mens in the field just after collection, in small
recipients with translucent walls, and photo-
graphs of both sides of some live individuals
(usually three males and two females) taken in
aquaria one day after collection, then fixed as
described above. Measurements and counts fol-
low Costa (1995). Measurements are presented
as percentofstandard length (SL), except for those
related tohead morphology, which are expressed
as percent of head length. Finray counts include
all elements. Number of vertebrae and gill-rakers
were recorded from cleared and stained speci-
mens; the compound caudal centrum was count-
ed asa single element. Osteclogical preparations
were made according to Taylor & Van Dyke

(1955). Terminology for bones follows Costa
(2006), for frontal squamation Hoedeman (1958)
and for cephalic neuromast series Costa (2001).
Delimitation of species follows the methodology
of the Population Aggregation Analysis (Davis
dr Nixon, 1992), in which species are delimited
by a unique combination of stable morphological
character states in one or more populations.

Simpsonichthys harmonicus, new species
(Figs. 1-2)

Holotype. UFR] 6696, male, 20.4 mm SL; Brazil:
Estadoda Bahia: Municipio de Bom Jesus da Lapa:
seasonal pool close to the road BR-349, ca. 12 km
of the lett bank of Sdo Francisco River, 13715'42"S
43°3128" W, altitude 437 m; W. . E. M. Costa, M.
A Barbosa, L. Alexandre & A Oliveira, 5 May
2009,

Paratypes. UFR] 66597, 4 males, 26.5-31.3 mm 5L,
10 temales, 24.6-26.6 mm SL; UFR] 66495, 1 male,
30.2mm SL, 3 females, 26.2-26.3 mm SL (cds);
collected with holotype.

Diagnosis. Similar to 5. carletior, 5. magnificus
and 5. picfurafus and distinguished from the re-
maining congeners by having a combination of
red pectoral fin in males (vs. hyaline) and three
red bars alternating with three or four dark green-
ish gray bars on anterior portion of the flank in
males (vs. never a similar color pattern). Distin-
guished from those three species by having
shorter dorsal and anal fins in males, their ex-
tremities reaching a vertical anterior tocaudal-fin
base (vs reaching between caudal-fin base and
middle of caudal fin). Also distinguished from
5. carletior by having the extremity of the dorsal
and anal fins rounded (vs. pointed), distal margin
of unpaired fins and ventral margin of pectoral
fin black in males {(vs. without black pigment),
greater pre-pelvic length (44.2-47.6 % 5L in males,
52.6-54.5 % 5L in females, vs 41.58-43.3 % SL and
50.9-51.0 % 5L, respectively) and shorter caudal
fin in males (31.2-33.2 % SL, vs. 37.6-30.0 % SL);
trom 5. magnificus by having shorter pectoral fin
in males, itsextremity reaching a vertical between
bases of the fourth and fifth anal-fin rays (vs.
between bases of sixth and eighth anal- fin raysj,
tewer caudal-fin rays (21-22 vs. 23-25), and short-
er caudal fin in males (31.2-33.2 %% SL, vs. 34.9-
39.3 % SL); and, from 5. picturatus by having
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greater pre-pelvic length in males (44.2-47.6 % 5L
vs. 399-43.0 % 5L, fewer transverse row s of blue
dots on unpaired fins in males (5-7 on dorsal, 6-5
on anal, and 6-8 on caudal, vs 8-12, 10-12, and
10-12, respectively), blue stripes on the distal
portion of the dorsal fin in males {(vs without
bluestripes)and fewer bars on the flank in females
(13-16 vs. 17-20).

Description. Morphometric data appear in Ta-
ble 1. Largest male examined 31.3 mmSL; largest
female examined 26.6 mm SL. Dorsal and ventral
profiles convex between snout and anterior part
of caudal peduncle, nearly straight on caudal
peduncle. Body moderately deep, compressed,
greatest body depth at level of pelvicfin base.
Eve positioned on dorsolateral portion of head
side. Snout short, blunt.

Unpaired fins rounded in both sexes, without
filaments. Pectoral fin long, slightly pointed, tip
reaching vertical between base of 4th and 5th
anal-fin rays in males, reaching between anus and
urogenital papilla in females. Tip of pelvic fin
reaching base of 2Znd anal-fin ray in males and
reaching urogenital papilla in females. Pelvic-fin
bases medially in close proximity. Dorsal-fin
origin anterior to anal-fin origin in males, through
vertical between pelvic-fin base and anus, anal-fin
origin through vertical between base of second

or third dorsal-fin ray; dorsal-fin origin posterior
to anal-fin origin in females, between base of
second and fourth anal-fin rays. Dorsal-fin origin
between neural spines of vertebrae 7 and 8 in
males, and neural spines of vertebrae 10 and 12
in females. Anal-fin origin between pleural ribs
of vertebrae 7 and 8 in males, and pleural ribs of
vertebrae 8 and 10 in females. Dorsal-fin ravs
22-24 in males, 14-16 in females; anal-fin rays
19-21 in males, 17-19 in females; caudal-fin rays
21-22; pectoral-fin rays 12-13; pelvic-fin rays 5.
Frontal squamation E-patterned; E-scales
overlapping medially; no row of scales anterior
to H-scale; one small supraorbital scale. Longitu-
dinal series of scales 26-27; transverse series of
scales 10 scale rows around caudal peduncle 12.
Contact organ on each scale of ventral portion of
flank. Minute papillate contact organs on inner
surface of first three pectoral fin-rays in males.
MNo contact organs on pelvic and unpaired fins.
Cephalic neuromasts: supraorbital 13-15,
parietal Z anterior rostral 1, posterior rostral 1,
infraorbital 2+ 19-21, preorbital 3-4, otic 1-2, post-
otic 1, supratemporal 1, median opercular 1,
ventral opercular 1, preopercular 14-15, man-
dibular 8-10, lateral mandibular 56, paraman-
dibular 1. One neuromast on each scale of lateral
line. Two neuromasts on caudal-fin base.
Basihyal subtriangular, width about 45 % of

Table 1. Morphometric data of Smmpsonichthys harmonicus. Values for holotype included in range of values of

males.

holotype males females
UFR] 5696 in=>5) in=7)
Standard length (mm) 204 26.8-31.3 24.6-262
Percent of standard length
Body depth 35.9 35.0-38.6 35.4-382
Caudal peduncle depth 15.4 14.7-17.2 14.3-159
Predorsal length 459 440466 617-639
Prepelvic length 165 44.2-47 64 52.6-54.5
Length of dorsal-fin base 430 403455 200262
Length of anak-fin base 39.1 39.1-41.5 220242
Caudal-fin length 33.2 31.2-33.2 33.4-35.3
Pectoral-fin length 28.0 26.0-28.0 243267
Pelvic-fin length 9.6 0.3-10.6 10.6-12.3
Head length 275 27.5-28.9 208-321
Percent of head length
Head depth 107.5 100.7-111.5 U5.2-102.2
Head width 683 67.6-70.8 70.0-77.1
snout length 16.7 14.4-16.7 13.1-14.8
Lower jaw length 19.8 17.9-21.9 14.3-16.0
Eve diameter 33.7 31.9-35.6 32.2-356
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Fig. 1. Simpsonichifys harmonicus, UFR] 6696, holotype, male, 294 mum 51; Brazil: Bahia: Bom Jesus da Lapa.

Fig. 2. Simpsonichthys harmonicus, UFR] 6697, paratype, temale, 26.6 mm 5L; Brazil: Bahia: Bom Jesus da Lapa.

length; basihyal cartilage about 25 % of total
length of basihyal. 5ix branchiostegal rays. One
or two teeth on second pharyngobranchial. Gill-
rakers on first branchialarch 3 + 9. Vomerine teeth
absent. Dermosphenotic absent. Ventral process

of posttem poral well developed. Total vertebrae
26-27.

Coloration. Males Side of body light pink, with
red bars, more conspicuous on anterior portion
of flank, three anteriormost red bars alternating
with three or four dark greenish gray bars; verti-
cally elongated, minute metallic blue spots, one
per scale, on whole flank. Venter light wellow
ochre. Head side yellow ochre, pale golden with
small blue spots on opercular region; margin of
scales of dorsoposterior region of head red. Iris
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light yvellow with dark reddish brown bar through
center of eye. Unpaired fins dark red with trans-
verse rows of greenish blue dots; dots of distal
portion of dorsal fin fused, forming stripes per-
pendicular to fin rays, often similar stripes on
distal portion of caudal fin, sometimes on poste-
rior portion of anal fin; distal margin of unpaired
fins black. Pectoral fin red, ventral margin black.
Pelvic fin dark red with black and blue dots on
tip.

Females. Side of body light purplish gray,
with 13-16 faint dark greenish gray interrupted
bars, more conspicuous in preserved specimens;
venter pale orangish gray; one to three rounded
black blotches on central portion of body side
excluding caudal ped uncle. Opercular region pale
golden. Iris light yellow with gray bar through
center of eye. Fins hyvaline; small light blue spot

on posterior margin of anal fin, just posterior to
fin base.

Distribution and habitat. Simrpsonichthys harmo-
nicis is known only from the type locality, a
seasonal pool in the flood plains of the 5ao Fran-
cisco River, about 12 km of the lett river bank,
close to the road BR-349, Bom Jesus da Lapa,
Bahia, northeastern Brazil. The pool was sur-
rounded by a typical vegetation of the Brazilian
Caatinga semi-arid region. The pool was shallow,
about 0.50 m deep, water slightly turbid, brown-
ish vellow. Simpsonichthys harmonicus was col-
lected only in places with dense aquatic vegeta-
tion, contrasting to the other three seasonal kil-
litish species found in the same pool, Simpsonich-
thys flagellatus, Cynolebias gilbertoi and C. atfenua-
ftis, which were mainly found in areas more ex-
posed to the sunlight.

Etymology. From the Latin harmonicus (harmoni-
ous), referring to the color pattern of males. An
ad jective.

Discussion

Simpsonichthys harmonicus belongs to the clade
diagnosed by the presence of a red pectoral fin
in males (Costa, 2006), which also includes 5. car-
letior, 5. pickuratusand 5. magnificus. Among them,
5. harmonicus share with 5. picturatus and 5. mag-
nificts the presence of a black stripe on the distal
margin of the unpaired fins and the ventral mar-
ginof the pectoral fin in males (Costa, 2006, 2007,
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a condition not occurring in 5. carletfoi, in which
black pigment is absent on the fin margins.
Simpsonichthys harmonicus is also similar to 5. pic-
furatus and 5. magnificus, by dorsal and anal fins
withoutshortfilamentous rays, which are present
in malesof 5. carletiof and considered a primitive
condition for cynolebiasine killifishes (Costa,
2006). However, the dorsal and the anal fin mor-
phology of 5. harmonicus slightlydiffers from that
in 5. picturatus and 5. magnificus by being always
rounded and shorter, its extremity never poste-
riorly reaching caudal-fin base. In 5. picturafus
and 5. magnificus, the extremity of the dorsal and
anal fins is rounded or may be slightly pointed,
and longer, reaching the caudal-fin base.

The color pattern of the unpaired fins in males,
used to distinguish 5. piciuratus and 5. magnificus
(e g, Costa, 2007), may present some intra-spe-
cific variability. In 5. picturatus, there are trans-
verse rows of blue dots, a condition considered
as plesiomorphic for cynolebiasines (Costa, 2006),
whilein 5. magnificus, most dotsare fused to form
transverse vermiculateshaped stripes, considered
as an autapomorphic condition (Costa, 2006).
However, in 5. picturatus vermiculate marks may
be present on the distal portion of the caudal fin
and posterior portion of the anal fin, and in
5. magnificus, dots (not fused) may be present on
the basal portion of the dorsal and caudal fins,
and posterior portion of the anal fin. The presence
of transverse blue stripes on the distal portion of
the dorsal fin distinguishes 5. hamonicus from
5. picturatus, as well as the number of transverse
rows of dots or vermiculate marks, distinctively
lower in 5. harmonicus (5-7 on dorsal, 6-58 on anal,
and &-8 on caudal, vs. 5-12, 10-12, and 10-12, re-
spectively). Simpsonichthys harmonicus is also
distinguished from 5. picturatus by having great-
er pre-pelvic length in males (44.2-47.6 % SL vs.
39.9-43.0% 5L) and fewer bars on the flank in
females (13-16 vs. 17-20), and from 5. magnificus
in having shorter pectoral fin in males, its extrem-
ity reaching the wvertical between bases of the
fourth and fifth anal-fin rays (vs. between bases
ofsixth and eighth anal-fin rays), fewer caudal-fin
rays (21-22 vs, 23-25), and shorter caudal fin in
males (31.2-33.2 % SL, vs. 34.9-39.3 % 5L).
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