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Salminus franciscanus, a new species from the rio Sdo Francisco basin,

Brazil (Ostariophysi: Characiformes: Characidae)

Flavio C. T. Lima and Heraldo A. Britski

Salminus franciscanus, the large-sized dourado from the rio Sdo Francisco basin, Brazil, is described. The new species was
actually known ichthyologically since at least Valenciennes (in Cuvier & Valenciennes, 1850) but it was never properly
identified. Salminus franciscanus can be diagnosed from its congeners by the combination of the presence of an enlarged
second tooth in the outer series of the dentary considerably larger than the remaining teeth, the absence of a dark post-orbital
stripe, scale counts (68-82 lateral line scales, 11-14 horizontal series of scales between dorsal-fin origin and lateral line, and 6-
8 horizontal series of scales between the lateral line and the pelvic-fin insertion), and a developed extension of the middle rays
of the caudal fin. The historical taxonomy of the species is discussed.

Salminus franciscanus, o dourado de grande porte da bacia do rio Sdo Francisco, Brasil, é descrito. Esta espécie, embora
conhecida ictiologicamente desde meados do século XIX (Valenciennes, em Cuvier & Valenciennes, 1850), nunca foi identificada
de forma correta. Salminus franciscanus pode ser distinguida de suas congéneres pela combinac¢do dos seguintes caracteres:
presenca de um dente da série externa do dentario consideravelmente maior que os demais dentes, auséncia de uma faixa pds-
orbital escura, contagens intermediarias de escamas (68-82 escamas na linha lateral, 11-14 séries de escamas horizontais entre
a origem da nadadeira dorsal e a linha lateral e 6-8 séries de escamas horizontais entre a linha lateral e a inser¢cdo da nadadeira
pélvica) e um prolongamento mediano da nadadeira caudal bem desenvolvido. Um sumario sobre as discussdes taxondmicas

acerca da espécie presentes na literatura ¢ apresentado.
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Introduction

Salminus is a genus of mid- to large sized characid fishes
(ranging from 15 to atleast 75 cm SL), occurring in the Amazon,
Orinoco, La Plata and Sao Francisco river basins in cisandean
South America and in the rio Magdalena and a few other river
drainages in transandean portions of the continent. Species of
the genus are vernacularly called as “dourado” or “tabarana” in
Brazil, and as “dorado”, “dorada” or “pirayd” in Spanish-speak-
ing South American countries. Salminus are well-known as one
of the main targets of both commercial and amateur fisheries in
the La Plata and Sao Francisco river basins. Salminus species
are predatory, mainly piscivorous fishes, which inhabit large
rivers and undertake spawning migrations during the rainy sea-
son (cf., e.g., Moraes Filho & Schubart, 1955; Godoy, 1975;
Sverlij & Espinach Ros, 1986; Esteves & Pinto Lébo, 2001;
Rodriguez-Olarte & Taphorn, 2006). The phylogenetic relation-
ships of Salminus are still unclear. The genus is usually consid-
ered, on morphological grounds, a basal characid (e.g., Géry,
1977; Malabarba & Weitzman, 2003). Phylogenetic analysis us-
ing molecular data has suggested Salminus to be the sister-
taxon of Brycon (Orti & Meyer, 1997; Calcagnotto et al., 2005),
another purported basal characid, a view contradicted by mor-

phology (Roberts, 1969; Lima, 2006).

In spite of the great popularity and economical importance of
Salminus, our knowledge of the taxonomy of the genus is still
unsatisfactory. This is a common situation among many South
American freshwater fishes groups, even among large-sized, eco-
nomically important fishes (Bohlke ez al., 1978; Vari & Malabarba,
1998). Eigenmann’s (1916) brief revision of the genus, actually
solely a key for the species based on the examination of less than
20 specimens, was, for a long time, the main taxonomic work for
the genus. Eigenmann (1916) recognized four valid Salminus
species: S. maxillosus, from the La Plata basin, S. brevidens,
endemic to the rio Sdo Francisco basin, S. Ailarii, occurring in
the Parand, Sdo Francisco, Amazon, and Orinoco river basins,
and S. gffinis, of the rio Magdalena in Colombia. Virtually no
changes to this taxonomy of the genus were proposed until Géry
& Lauzanne (1990). That study, which was focused on the type
specimens of almost all nominal species of the genus, in the
MNHN and NMW collections, challenged the nomenclature for
Salminus adopted by Eigenmann (1916) and followed by subse-
quent authors. Their main finding was that Hydrocynus
brasiliensis Cuvier, the oldest name available for a species in the
genus and usually applied to for the large-sized Salminus spe-
cies from the rio Sao Francisco basin (e.g., Britski e al., 1984),
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was actually based on a specimen probably collected at the
upper rio Paraguay basin, as evidenced by the fewer scales in
that species than occur in the large-sized Salminus species oc-
curring at the rio Sdo Francisco basin. They concluded that
Hydrocynus brasiliensis is rather applicable to the large-sized
Salminus occurring at the La Plata basin, with Hydrocyon
brevidens, S. cuvieri, S. maxillosus and S. orbygnianus all syn-
onyms of H. brasiliensis. The first two of these are objective
synonyms, since they were both based on the holotype of
Hydrocynus brasiliensis. As a consequence of this shift in the
usage of the name Hydrocynus brasiliensis, the large-sized
Salminus from the rio Sdo Francisco, identified as S. cuvieri by
Steindachner (1880), S. brevidens by Eigenmann (1916), and S.
brasiliensis by Géry (1977) and Britski et al. (1984), was left
nameless. Due to the lack of adequate material, Géry & Lauzanne
(1990) refrained from formally naming the species.

During a revisionary study of Sa/minus conducted by the
senior author (Lima, 2006), we confirmed the conclusions
reached by Géry & Lauzanne (1990) on the identity of
Hydrocynus brasiliensis and on the absence of an available
name for the Sa/minus species from the rio Sao Francisco ba-
sin. Considering that this is a large-sized fish, important as a
fishery resource and recognized since a long time as distinct
by ichthyologists, we consider it unwise to postpone further
its description. We, therefore, take this opportunity to finally
baptize this long-known, yet still unnamed dourado species.

Material and Methods

Counts and measurements were taken according to Fink
& Weitzman (1974) and Menezes & Weitzman (1990), with the
addition of head height, measured at the vertical that passes
through the basis of the supraoccipital process. Most mea-
surements were taken with a caliper, to the nearest 0.1 mm.
Standard length and a few other measurements of large-sized
specimens (> 400 mm SL) were taken with a divider and a rule,
to the nearest 1 mm. Lateral line scale counts includes all
pored scales, including those posterior to the hypural joint.

The frequency of each count is provided in parentheses
after the respective count. An asterisk indicates counts of the
holotype. Vertebrae and supraneurals counts were obtained
from two cleared and stained (cs) specimens (MZUSP 79859)
and five radiographed specimens (MZUSP 79859, MZUSP
19524). Vertebrae counts were also obtained from a single skel-
etonized (skel.) specimen (MZUSP 89512). Vertebrae of the
Weberian apparatus were counted as four elements and the
fused PU1 + Ul of the caudal region as a single element. Speci-
mens were cleared and stained following Taylor & Van Dyke
(1985). The skeletonized specimen was prepared following the
methods outlined by Bemis ez al. (2004), except that no previous
neurocranium dissection was performed. Institutional abbrevia-
tions are: BMNH (The Natural History Museum, London), MCP
(Museu de Ciéncias e Tecnologia, Pontificia Universidade
Catdlica do Rio Grande do Sul, Porto Alegre), MNHN (Muséum
National d’Histoire Naturelle, Paris), MHNUC-IC (Museo de
Historia Natural, Universidad del Cauca, Popayan, Colombia),
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MNRJ (Museu Nacional, Rio de Janeiro), MZUSP (Museu de
Zoologia da Universidade de Sao Paulo, Sdo Paulo), NMW
(Naturhistorisches Museum, Vienna), and UFPB (Colecao
ictiologica da Universidade Federal da Paraiba, Jodo Pessoa).

Salminus franciscanus, new species
Figs. 1-3

Salminus cuvieri (not Valenciennes): Valenciennes, 1850: 62
(in part; “Rio San Francisco™); Liitken, 1875a: 142 (popular
name; rio Sdo Francisco and rio Cipo); Liitken, 1875b: 227-
232 (rio das Velhas; rio Sao Francisco); Steindachner, 1880:
82-83 (rio das Velhas; rio San Francisco); Liitken, 2001: 116-
121 (rio Sao Francisco and rio das Velhas, Minas Gerais).

Salminus brevidens (not Cuvier): Miiller & Troschel, 1844: 91
(“Brasilia”; doubtful identification); Miiller & Troschel,
1845: 16, pl. 8, fig. 3 (teeth) (idem); Giinther, 1864: 350
(“Cipé River”); Eigenmann, 1916: 91 (Joazeiro; Penedo;
Cidade do Barra (= Barra)); Moraes & Schubart, 1955: 11
(rio Sao Francisco, distribution).

Salminus brasiliensis (not Cuvier): Britski et al., 1984: 52, fig.
49 (Minas Gerais, Trés Marias); Petrere Jr, 1989: 11 (rio Sdo
Francisco, Trés Marias; fisheries); Sato & Godinho, 1999:
406, 410 (rio Sdo Francisco, Minas Gerais; ecology, size,
migrations, eggs and larvae); Alves & Pompeu, 2001: 183
(Minas Gerais, rio das Velhas); Nakatani et al., 2001: 105-
109, figs. 23-24 (egg and larvae development); Santos &
Godinho, 2002: 163-171 (early ontogeny, larvaec morphology
and behaviour); Sato & Godinho, 2003: 204,208,210,215-216
(rio Sao Francisco, Minas Gerais; migrations, fisheries).

Salminus sp. : Géry & Lauzanne, 1990: 120-123, fig. 5 (rio Sdo
Francisco; taxonomic discussion, diagnosis); Pompeu &
Godinho, 2006: 430 (Minas Gerais, rio Sdo Francisco,
Itacarambi, occurrence in floodplain lagoons).

Holotype. MZUSP 89625 (324.0 mm SL), Brazil, Minas Gerais,
Pedro Leopoldo, stream tributary to rio das Velhas, at Igreja
Quebrada, near Jaguara (19°27°S, 43°57°W); Exp. MZUSP/USNM/
UFSCAR, 19 Jul 1994.

Paratypes: Brazil, rio Sio Francisco basin, Minas Gerais:
MZUSP 19926 (2, 192.0-247.0 mm SL), rio Sao Francisco, Trés
Marias; CODEVASEF, 1978. MZUSP 19524 (2, 125.0-134.3 mm
SL), rio Sao Francisco, Trés Marias; M. Tozzi da Silva, 1964. MZUSP
51517 (3, 169.0-200.4 mm SL), Fortuna de Minas, rio Paraopeba,
lagoa Massaraca, 19°34°S, 44°34°W; C.B.M. Alves and team, 19
Mar 1996. MZUSP 73808 (1, 230.0 mm SL), Lassance, rio das
Velhas, at the crossing of the ferry-boat, 17°54°45"S, 44°34°20" W,
C.B.M. Alves & P.S. Pompeu, 28 Jun 2000. MZUSP 73833 (1,
310.0 mm SL), Santo Hipoélito/Corinto, rio das Velhas, Nossa Senhora
da Gloria, village of Caquende, 18°24°56"’S, 44°11°20"”W; C. B. M.
Alves & P. S. Pompeu, 18 Jun 1999. MZUSP 47244 (6, 189.4-324.0
mm SL), Pedro Leopoldo, stream tributary to rio das Velhas, at Igreja
Quebrada, near Jaguara; Exp. MZUSP/USNM/UFSCAR, 19 Jul 1994.
MZUSP 39727 (16, 228.0-302.0 mm SL), rio Sdo Francisco and
tributaries, UHE Formoso region (downstream from Pirapora); Y.
Sato, Nov 1987 to Aug 1988. MZUSP 38999 (1, 451.0 mm SL);
MZUSP 39000 (1, 773.0 mm SL), same data as previous. MZUSP
39691 (9, 172.5-253.0 mm SL), rio Sdo Francisco, Pontal do Abaeté;
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Fig. 1. Salminus franciscanus, holotype, MZUSP 89625, 324.0 mm SL; Brazil, Minas Gerais, stream tributary to rio das Velhas.

Y. Sato (UHE Formoso project), 22 Jul 1988. MZUSP 39683 (1,
200.7 mm SL), cérrego Espraiado, rio Abaeté; Y. Sato (UHE Formoso
project), 21 Jul 1988. MZUSP 42071 (3, 185.8-361.0 mm SL), lagoa
Mocambinho, rio Sdo Francisco right margin, Manga; J. C. Oliveira &
O.T. Oyakawa, 22 Jul 1990. MNRJ 25995 (3, 158.2-353.0 mm SL),
Manga, stream and lagoon at Mocambinho, rio Sdo Francisco right
margin; J. C. Oliveira & O. T. Oyakawa, 17-22 Sep 1990. MNRJ
17376 (1, 217.6 mm SL), Manga, lagoa de Mocambinho (rio Sdo
Francisco right magin), Mocambinho; J. C. Oliveira & M. S. Menezes,
8 Mar 1990. MNRJ 16137 (1, 167.9 mm SL), Manga, rio Sdo Fran-
cisco, ilha do Caju (right margin), downstream from Mocambinho; D.
F. Moraes Jr. & J. C. Oliveira, 21 Aug 1990. MNRJ 17373 (1, 143.1
mm SL), Manga, riacho Mocambinho (rio Sdo Francisco right mar-
gin), Mocambinho; J. C. Oliveira, M. S. Menezes & E. Carelis, 6 Apr
1990. MNRJ 17387 (2, 167.2-219.1 mm SL), Manga, artificial chan-
nel (rio Sdo Francisco right margin), Mocambinho; J. C. Oliveira &
M. S. Menezes, 11 Mar 1990. MNRJ 17408 (3, 246.7-265.4 mm
SL), Manga, rio Sao Francisco at Mocambinho (artificial channel,
right margin); J. C. Oliveira & M. S. Menezes, 3 Apr 1990. MNRJ
17391 (1, 288.2 mm SL), Manga, artificial channel (rio Sado Francisco,
right margin), Mocambinho; J. C. Oliveira & M. S. Menezes, 5 Apr
1990. MNRJ 16364 (1, 100.8 mm SL), Manga, artificial channel, rio
Séao Francisco (right margin), Mocambinho; J. C. Oliveira, 11 Dec
1989. MZUSP 54754 (1, 205.0 mm SL), Januaria, rio Pandeiros, 48
km from Januaria, 15°30°48"S, 44°45°12”W; S. A. Schafer et al., 14
Jul 1993. BMNH 1924.6.2.2 (1, 323.0 mm SL), Jaguara, rio das
Velhas (about 32 miles north of Belo Horizonte); Chalmers. BMNH
1924.6.16.6 (1, 755.0 mm SL), same data as previous. Bahia: MZUSP
28797 (17,165.9-237.0 mm SL), rio das Fémeas, near Barreiras; M.
A. Cestarolli & J. Camargo, 2-6 May 1985. MZUSP 79859 (5, 2 cs,
98.9-156.0 mm SL), Barra, rio Grande, tributary of rio Sao Francisco,
Cabeca de Touro beach, 11°6°8"S, 43°9°26"W; O. T. Oyakawa, A.
Akama & J. C. Nolasco, 10 Apr 2001. UFPB 2571 (1,226.0 mm SL),
Santa Maria da Vitoria, rio Corrente; G. Gomes Filho, Oct 1992.
MZUSP 20443 (1, 297.0 mm SL), rio Sdo Francisco, downstream
Sobradinho; R. dos Santos, 13 Oct 1976.

Not types: Brazil, rio Sdo Francisco basin, Minas Gerais: MCP
14123 (4, 261.1-273.1 mm SL), Trés Marias, rio Sdo Francisco be-
tween Trés Marias and Pirapora. MZUSP 1534 (3, 118.3-262.0 mm
SL), rio Sdo Francisco, Pirapora. MZUSP 1954 (2, 176.5-211.0 mm
SL), Pirapora, stream tributary to rio Sdo Francisco. MNRJ 21841
(4, 31.7-45.2 mm SL), Minas Gerais, Pirapora. MZUSP 89512 (1,
skel., 225.0 mm SL), rio Sao Francisco. Bahia: NMW 81898 (1,
259.0 mm SL), “Rio das Velhas” (no specific locality). NMW 56860

(2, 140.3-144.0 mm SL), Santa Rita; Bras. Exped., January 1904.
NMW 56862 (3, 121.0-134.0 mm SL), same data as previous. NMW
56858 (2, 145.0-146.4), Barra. Brazil, no specific locality: NMW
56867 (2, one measured, 209.0 mm SL), “Rio Sao Francisco”. MNHN
A.8556 (452.1 mm SL, stuffed), “Rio San Francisco”.

Diagnosis. Salminus franciscanus can be diagnosed from all
Salminus species, except S. brasiliensis, by the presence of a
second dentary tooth in the outer tooth series that is consider-
ably larger than the remaining teeth (vs. second dentary teeth
only slightly larger than remaining teeth in S. affinis and S.
hilarii). Salminus franciscanus can be additionally diagnosed
from S. affinis by the absence of the dark post-orbital stripe
that is characteristic from the latter species. Salminus
franciscanus can be diagnosed from S. brasiliensis in pos-
sessing much lower scale counts, i.e., lateral line (68-82, mod-
ally 77 scales, vs. vs. 79-102, modally 96), horizontal between
dorsal-fin origin and lateral line (11-14, modally 12, vs. 14-18,
modally 16) and horizontal between lateral line and pelvic-fin
insertion (6-8, modally 6, vs. 6-9, modally 8). In spite of the great
overlap, Salminus franciscanus has generally more lateral line
(68-82, modally 77 scales, vs. 54-72, modally 65-66), horizontal
between dorsal-fin origin and lateral line (11-14, modally 12, vs.
9-12, modally 10), and horizontal between lateral line and pel-
vic-fin insertion (6-8, modally 6, vs. 4-7, modally 5), scales, when
compared to the sympatric S. hilarii. In life, Salminus
franciscanus can also be distinguished from S. &ilarii by the
presence of golden coloration mainly over the facial bones and
pectoral girdle (vs. facial bones and pectoral girdle silvery). See
under “Remarks”, below, for more details on the diagnosis of
Salminus franciscanus regarding its congeners.

Description. Morphometric data presented in Table 1. Large-
sized species, larger specimen examined reaching 755 mm SL.
Body relatively slender, moderately deeper in specimens larger
than 360 mm SL. Greatest body depth at dorsal-fin origin.
Dorsal profile of head and body slightly convex from margin
of upper lip to vertical through anterior nostril, straight to
slightly concave from latter point to supraoccipital spine,
moderately convex from latter point to dorsal-fin origin, then



240

straigth along dorsal-fin base and slightly convex to straight
from posterior of dorsal-fin base to adipose-fin origin. Dorsal
profile of caudal peduncle slightly concave. Ventral profile of
head and body slightly convex from lower lip to pelvic-fin
insertion, straight to slightly convex from latter point to anal-
fin origin, and approximatelly straight along anal-fin base.
Ventral profile of caudal peduncle slightly concave.

Head profile acute anteriorly. Mouth terminal. Maxilla ex-
tending posteriorly little beyond vertical through posterior
margin of eye in specimens greater than 165 mm SL, not reach-
ing latter point in smaller specimens. Adipose eyelid relatively
well developed, covering anterior portion of eye. Premaxilla
with two series of teeth. Teeth of outer series considerably
larger that those of inner series other than for second tooth of
inner series. Outer series with 4-8 teeth approximatelly equal in
size; teeth with distinct, elongate basal portion (shaft), and
apical portion (crown). Crown triangular, with angles possibly
constituting poorly differentiated cusps. Inner tooth series with
7-15 teeth. Symphyseal tooth relatively large, second tooth
slightly smaller, third and subsequent teeth considerably smaller.
Teeth of inner series of form comparable to those from outer
series, except for proportionally shorter shafts and being more
massive overall. Middle portion of ventral margin of maxilla
slightly concave. Maxilla with 23-37 teeth of form similar to
those of outer series in premaxilla, but slightly smaller and de-
creasing very gradually in size posteriormost with less devel-
oped crowns. Last teeth conical. Dentary with 16 to 29 teeth on
primary series; teeth similar in form to those of outer series in
premaxilla outer series, and other than first through third teeth
slightly smaller than those on premaxilla. Second teeth on pri-
mary series of dentary considerably larger than other teeth in
that series in specimens of all sizes. Third through last teeth
progressively decreasing in size with less developed crowns.
Teeth of outer series of dentary, outer series on premaxilla, and
teeth on maxilla with crowns slightly recurved lingually. Inner
tooth series on dentary with 53-58 conical teeth arranged in
continuous series from symphysis to terminus of inner rim of
replacement teeth trench. Teeth in inner series oriented at right
angle to teeth of primary series with apices directed lingually.

A new species of Salminus from the rio Sao Francisco basin

Scales cycloid. Lateral line complete, extending from
supracleithrum to caudal-fin base. Lateral-line scales 68 (1),
70(1),71(2),72(6),73 (10),74(7), 75 (12), 76* (13),77 (16), 78
(9),79 (3), 80 (3), or 82 (1). Laterosensory tubes simple and
straight or deflected downwards. Horizontal scales series
between dorsal-fin origin and lateral line 11 (11), 12* (57), 13
(13), or 14 (1). Horizontal scale series between lateral line and
pelvic-fin insertion 6* (42), 7 (34), or 8 (5). Circumpeduncular
scales 21 (4),22 (11),23*(35),24 (30), or 25 (3).

Dorsal-fin rays ii,9. Dorsal-fin origin approximatelly mid-
way between snout and hypural joint. First dorsal-fin
pterygiophore inserting behind neural spine of 14th (2), 15th
(4), or 16th (1) vertebrae. Anal-fin rays iii (not including first,
small unbranched ray discernible only on cs specimens), 23
(8),24(12),25(30),26*(27),27 (4), or 28 (1). First anal-fin
pterygiophore inserting behind haemal spine of 26th (1), 27th
(3), or 28th (4) vertebrae. Last unbranched ray and first and
second anal-fin branched rays longer; third to ninth rays
gradually shortening with remaining rays approximatelly equal
in size. Pectoral finraysi,12 (1), 13* (19), 14 (50), 15 (12), or 16
(1). Pelvic-fin rays i,7. Principal caudal fin rays 10/9. Anal fin
with small hooks along last unbranched ray and anterior 15-
19 branched rays (MZUSP 39727, 235.0-283.0 mm SL, and
MZUSP 20443, 297.0 mm SL). Hooks limited to posterior
branch of rays. Pelvic fins with hooks on branched rays 1-6
of same specimens and limited to posterior branch. Scales
sheath composed of two horizontal series covering basal
portion of anal-fin rays. Caudal fin moderately forked to
slightly emarginated. Laterosensory tube extending over in-
terradial membrane between upper and lower caudal-fin lobes
to caudal-fin terminus. Laterosensory tube on caudal fin with
dorsally and ventrally oriented side branches across its
length. Central caudal-fin extension well-developed, extend-
ing beyond primary margin of fin for distance equal to one-
third to one-half beyond of length of median caudal-fin rays.

Branchiostegal rays 4. First gill arch with 14 (1), 15 (2), 16
(1),0r 17 (1) lower gill rakers, 13 (3), 14 (1), or 15 (1) upper gill
rakers and 1 at angle. Vertebrae 50 (2), 51 (2), or 52 (4).
Supraneurals 11 (4) or 12 (3).

Fig. 2. Salminus franciscanus, paratype, MZUSP 38999, 451.0 mm SL; Brazil, Minas Gerais, rio Sao Francisco.
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Coloration in alcohol. Overall coloration from specimens still
retaining guanine plumbeous-gray, with brownish hue dor-
sally. Top of head (including supraorbital, infraorbitals 4 and
5, and dorsal portion of opercle), snout and anterior portion
of maxilla brown. Remaining infraorbitals and ventral portion
of opercle silvery. Lateral portions of body lightly colored,
with silvery hue and dark-grey dorsally. Dark humeral spot
present, but relatively inconspicuous. Spot horizontally
ovoid, formed by pigmentation subjacent to scales, and situ-
ated above second and third lateral line scales. Dark, straight
longitudinal stripes formed by dark chromatophores concen-
trated on mid to distal portions of each scale extending along
trunk. Stripes more discernible dorsally. Caudal peduncle with
broad median stripe, originating 3-5 scales from hypural joint
and continuing posteriorly over 3-4 central principal caudal-
fin rays. Dorsal and anal fins with few chromatophores form-
ing ill-defined dark stripes across interradials membranes.
Pectoral, pelvic, and adipose fins clear, with few, scattered
dark chromatophores. Specimens lacking guanine as result
of long storage in formalin brown overall, without silvery hue
on lateral portions of body, infraorbitals or opercle.

Life coloration. Description based on photographs of two
freshly collected specimens from rio Paraopeba (not pre-
served; Fig. 3), one specimen from rio Urucuia (not preserved),
and one specimen from rio Sdo Francisco (MZUSP 89512).
Dorsal portion of body and head dark gray; lateral portions of
body lightly pigmented with silvery hue. Infraorbitals, opercu-
lar series, and pectoral girdle golden. Fins, including adipose
fin, yellow-orangish but with reddish margin on caudal fin.

Sexual dimorphism. The presence of hooks on pelvic and
anal fins (less often other fins) is considered to be a dimor-
phic sexual character, present in mature males of most
Characidae (Malabarba & Weitzman, 2003). Anal and pelvic
fin hooks were found in several examined specimens of
Salminus franciscanus (MZUSP 39727,7,235.0-283.0 mm SL,
and MZUSP 20443, 297.0 mm SL). Two of these specimens
(MZUSP 39727, 260 and 283 mm SL) were found to be males
on dissection. Salminus franciscanus females are reported to
grow larger than males of the species (Sato & Godinho, 2003).

Common names: Brazil: dourado (e.g., Liitken, 1875b, 2001;
Britski ef al., 1984; Alves & Pompeu, 2001).
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Fig. 3. Salminus franciscanus (not preserved), SL unrecorded,
Brazil, Minas Gerais, rio Paraopeba, UTE Igarapé, 19°57’S,

44°16°W; coloration in life. Photo by Carlos B.M. Alves.
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Distribution. Salminus franciscanus is endemic from the rio
Sao Francisco basin, Brazil (Fig. 4).

Biology, ecology, and fisheries. There is little published infor-
mation about the general biology and ecology of Salminus
franciscanus, when compared to its much better known con-
gener S. brasiliensis, an unfortunate fact since the species has
been recognized as distinct (even if under misapplied names)
since late XIX century. Salminus franciscanus is reported to
reach one meter in total length and to weigh up to 30 kg (Sato
& Godinho, 1999, 2003; as S. brasiliensis; C.B.M. Alves, pers.
comm.), being, consequently, one of the largest known
Characiformes. It is a piscivore, which undertake reproductive
migrations during the rainy season (Sato & Godinho, 1999,
2003; as S. brasiliensis). Juveniles (< 600 g) were collected in
marginal lagoons of the rio Sao Francisco, which indicates that
those are recruiting habitats for the species (Sato & Godinho,
2003; as S. brasiliensis). Salminus franciscanus is one of the
main targets of the commercial and amateur fisheries in the middle
rio Sao Francisco basin (Petrere, 1989; Sato & Godinho, 2003; as
S. brasiliensis). The early larval development of the species was
described by Santos & Godinho (2002; as S. brasiliensis).

Etymology. Franciscanus, after rio Sdo Francisco, the river
basin from which the species is endemic.

Discussion

The first unequivocal mention in the literature of a speci-
men of Salminus franciscanus (incorrectly identified as S.
cuvieri [=S. brasiliensis]), was by Valenciennes (in Cuvier &
Valenciennes, 1850: 62), based on a specimen collected by
the botanist Auguste de Saint-Hilaire in the rio Sdo Fran-

A

44 k.
Fig. 4. Map of eastern and northeastern Brazil showing the
distribution of Salminus franciscanus. A square indicates the
type locality.
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Table 1. Morphometric data of Salminus franciscanus. A:
MNHN A. 8556 (stuffed specimen, its data not included in the
range or mean).

A Holot. n Range Mean

Standard length (mm) 452.1 3240 83 125.0-755.0 -
Percents of standard length
Depth at dorsal-fin origin 21.1 23.8 77 23.8-34.0 26.0
Snout to dorsal-fin origin 525  49.0 83  48.0-542 508
Dorsal-fin base length 10.9 10.9 83 9.6-13.3 11.8
Posterior terminus of dorsal 21.6 22.3 83 20.5-25.7 232
fin to adipose fin
Posterior terminus of dorsal 37.7 38.8 83 36.8-43.3 39.9
fin to hypural joint
Snout to pelvic-fin insertion 472 474 77  43.5-51.0 46.6
Snout to anal-fin origin 69.4 64.5 83 61.7-73.4 65.4
Anal-fin base length 17.5 222 83 19.5-25.0 22.4
Caudal peduncle length 15.0 16.7 83 12.4-18.9 16.5
Dorsal-fin height - 18.7 82 16.0-21.8 19.3
Pectoral-fin length - 17.4 80 13.6-19.7 17.4
Pelvic-fin length - 13.0 82 10.6-15.5 13.3
Caudal peduncle depth 8.6 8.9 83 8.2-9.9 9.1
Head length 284 270 83 24.2-293 269
Percents of head length

Head height 72.6 675 82  64.1-758  69.1
Snout to supraoccipital 78.9 78.7 21 75.3-84.8 80.4
process tip
Snout length 264 276 83  23.4-30.1 26.2
Upper jaw length 57.2 57.0 83 49.3-63.8 54.4
Horizontal eye diameter 14.3 16.1 82 13.1-21.7 18.2
diameter
Post-orbital length 61.8 60.0 83 53.5-63.1 58.0
Least interorbital width 264 284 83 254-347  27.6

cisco. The erroneous identification of that specimen to a spe-
cies casily distinguishable by a considerably higher lateral
line scale count (79-102 in Salminus brasiliensis, vs. 68-82 in
S. franciscanus, respectively), might be ascribed, as noticed
by Géry & Lauzanne (1990: 120), to the low number of lateral-
line scales (80) reported by Valenciennes (in Cuvier & Valen-
ciennes, 1850: 61) for the holotype of S. cuvieri, a count al-
most identical to the 78 in the specimen of S. franciscanus
(MNHN A.8556) available to that author. The holotype of
Salminus cuvieri (which is also the holotype of Hydrocynus
brasiliensis Cuvier and Hydrocyon brevidens Cuvier), actu-
ally possess 92 lateral line scales (although Cuvier, 1819, re-
ported “plus de cent” scales for this same specimen), a value
greater than that found in S. franciscanus (68-82).

The incorrect identification of a specimen of Salminus
franciscanus by Valenciennes (in Cuvier & Valenciennes,
1850) to S. cuvieri was the reason for the application of that
name (Liitken, 1875a; Steindachner, 1880), and its senior syn-
onyms S. brevidens (Giinther, 1864; Eigenmann, 1916; Moraes
& Schubart, 1955) and S. brasiliensis (e.g., Britski et al., 1984)
to the species. As noted by Géry & Lauzanne (1990), none of
those names is appropriatelly applied to the large-sized spe-
cies of Salminus occurring in the rio Sdo Francisco basin,
which was, consequently, left unnamed up to now.

Given the pronounced similarity among the species of
Salminus, the distinctness of S. franciscanus and its congeners
was repeatedly discussed in the sparse literature dealing with
the taxonomy of the genus. Liitken (1875b, 2001) was the first
author to propose a possible diagnosis between what is herein
described as Salminus franciscanus (his S. cuvieri) and the sym-
patric S. hilarii. Liitken (1875b, 2001), after presenting a thor-
ough morphological comparison between both species, con-
cluded that only scales counts (higher in Sa/minus franciscanus)
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and a “difference in teeth size”, presumably a reference to the
great development of the second dentary tooth in S. franciscanus,
distinguished the two species. Liitken (1875b,2001) warned that
these differential characters should be considered as tentative
since he examined only three specimens of Salminus franciscanus
(one of which a skin) and a single individual of S. Ailarii, that he
considered a juvenile. That individual measured 8'“ Danish inches
(=21.6 cm) which would make it rather an adult of this relatively
small-sized species of Salminus. Interestingly, Liitken (1875b,
2001) was the first author to notice the discrepancy between the
descriptions of Hydrocyon brevidens by Cuvier (1819) and
Salminus cuvieri by Valenciennes (in Cuvier & Valenciennes,
1850). He noted that “Salminus cuvieri Val. cannot be the
Hydrocyon brevidens from Cuvier, who, according to the origi-
nal description, possess more than 100 lateral line scales... be-
ing, consequently, more probably identical to the species that
inhabits the La Plata River” (Liitken, 2001: 121; our translation).
Obviously, Liitken (1875b,2001) was unaware of the fact that the
same specimen was used in the description of both species and
that the difference in lateral line counts was due to a mistake by
Valenciennes. Steindachner (1880: 80), when describing Salminus
affinis, considered this species very similar to S. franciscanus
(his S. cuvieri; hence the epithet “affinis”), from which it was
said to be diagnosable only by the presence, in the latter spe-
cies, of a more robust and developed “canine” tooth
(“Hundszahne”) ( = second dentary tooth) and by the develop-
ment, in S. franciscanus, of the central caudal-fin rays into a
distal projection. As noted under “Diagnosis” and below, both
are in fact valid characters to diagnose these species.
Steindachner (1880: 82-83) compared Salminus franciscanus with
S. hilarii, but considered them probably synonymous, believ-
ing that specimens of S. Ailarii were juveniles (thus, ignoring
Liitken's observations, who has compared specimens from both
species of the same size). Curiously, Steindachner (1880) used
Salminus cuvieri for S. franciscanus, and, in the same paper, S.
brevidens for the species from the La Plata basin (= S.
brasiliensis). Giinther (1864) was the first author to employ
Salminus brevidens for S. franciscanus, a practice that prevailed
in the literature from Eigenmann (1916) up to Britski ez al. (1984).
Finally, Géry & Lauzanne (1990) noted that Hydrocynus
brasiliensis is the older name and consequently has priority
over its objective synonyms Hydrocyon brevidens and Salminus
cuvieri, and more pertinently that the name should be applied to
the Salminus species from the La Plata basin, rather than to one
of the species from the rio Sdo Francisco basin.

The more striking diagnostic feature of Salminus
franciscanus when compared to its congeners is the great de-
velopment of the second dentary tooth, which is considerably
larger than the remaining dentary teeth. This feature, already
reported for the species by previous authors (Liitken, 1875b,
2001; Steindachner, 1880; Géry & Lauzanne, 1990), is not, how-
ever, exclusive to Salminus franciscanus, since S. brasiliensis
and, to a lesser extent, some examined specimens of S. affinis
also possess a second dentary tooth distinctly larger than the
remaing teeth. However, unlike Salminus franciscanus, which
retain a second dentary tooth considerably larger than the re-
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maining teeth throughout its development, in S. brasiliensis
the disparity in size between this tooth and the remaining
dentary teeth present a ontogenetic change. Individuals larger
than 350 mm SL of the latter species possess this tooth similar
in size to the remaining dentary teeth. The great development
of the second dentary tooth is the better clue to diagnose
Salminus franciscanus from the sympatric S. hilarii, which,
inasmuch as possessing a second dentary tooth slightly larger
than the remaining teeth in small specimens (< 150 mm SL),
never possess it as developed as S. franciscanus. Another
interesting feature present in Salminus franciscanus is the great
development of the extension of the central caudal-fin exten-
sion, throughout of which extends the laterosensory tube.
Salminus franciscanus has a well-developed central caudal-
fin extension, which extends 1/3 or even ' beyond primary
margin of fin. Salminus brasiliensis is the only congener to
possess an well-developed central caudal-fin extension, which,
however, is not as well developed as the one observed in S.
franciscanus. In Salminus hilarii, the central caudal-fin exten-
sion is very short, being apparent only as a small convexity on
the distal portion of the caudal fin, while S. affinis apparently
does not possess any development of the median caudal-fin
rays beyond the primary margin of the fin.

Comparative material examined

Salminus affinis: NMW 78042.2 (1), lectotype; NMW 78042.1 (1),
NMW 78042.3 (1), NMW 77149 (2), NMW 56855 (1),
paralectotypes. MZUSP 42202 (1); MHNUC-IC-855 (1); BMNH
1947.7.12 (1); MZUSP 35636 (6, 1 cs). Salminus brasiliensis: MNHN
A.8555 (1), holotype. MNHN A.8551 (1), holotype of Salminus
orbygnianus Valenciennes. MNHN A.8550 (1), holotype of Salminus
maxillosus Valenciennes. MZUSP 38873 (4); MZUSP 19378 (2);
MZUSP 12430 (1); MZUSP 12907 (1); MZUSP 20500 (1); MZUSP
19439 (1); MZUSP 2069 (1); BMNH 1946.12.23:130-131 (2); MZUSP
19433 (2); MZUSP 4028 (1); MZUSP 19685 (4); MZUSP 19327 (1);
MZUSP 19624 (2); MZUSP 19596 (1); MZUSP 19963 (1); MZUSP
19336 (1); MZUSP 19859 (2); MZUSP 21614 (12); MZUSP 20661
(1); MZUSP 14646 (1); MZUSP 16645 (1); MZUSP 16647 (1);
MZUSP 14648 (1); MZUSP 14649 (1); MZUSP 14662 (1); MZUSP
14663 (1); MZUSP 21615 (1); MZUSP 21614 (1); MZUSP 21081
(13); MZUSP 27183 (2); MZUSP 36355 (1); MZUSP 4381 (1);
MZUSP 20437 (1); MZUSP 36725 (1); MZUSP 35868 (1); MZUSP
81125 (1); MZUSP 88600 (1); MZUSP 14846 (1); MCP 15826 (1);
MZUSP 85578 (7, 3 cs); MZUSP 85580 (13, 3 cs); BMNH
1935.6.4.156 (1); MCP 21141 (1); MCP 21608 (2); MCP 21143 (1),
MCP 21737 (1); MCP 31824 (1); MCP 34448 (1); MCP 28694 (1);
MCP 26679 (1); MCP 21604 (1); MCP 22019 (1); MCP 22020 (1);
MCP 22021 (1); MCP 22022 (1); MCP 22023 (1); MCP 21140 (3);
MCP 21142 (3) MCP 32528 (1); MCP 14532 (1); MCP 20687 (1);
MCP 27001 (3); MCP 27129 (6); MCP 29059 (1); MCP 27859 (1);
MCP 27860 (1); MCP 27129 (11); MCP 28073 (1); BMNH
1878.10.29.3 (1); BMNH 1881.7.2.18 (1); BMNH 1878.5.16.51-52
(2); BMNH 1890.5.15.10 (1); MNHN 1989-1436 (1); NMW 56878
(2); BMNH 1895.5.17.239-240 (2); BMNH 1872.6.8.25-26 (2).
Salminus hilarii: MNHN A.8658 (1), lectotype. MNHN A.8557 (1),
paralectotype. MZUSP 47772 (1); MCP 34580 (1); MZUSP 73367
(1); MNRJ 19773 (1); MNRJ 17613 (2); MCP 28311 (1); MZUSP
84497 (3); MZUSP 38874 (9); MZUSP 20471 (6); MZUSP 20468
(2); MZUSP 45271 (3); MNRIJ 18173 (1); MNRJ 18165 (1); MNRIJ
17079 (1); MZUSP 20263 (2); MZUSP 47936 (1); MZUSP 1970 (1);
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MZUSP 20475 (3); MZUSP 2056 (1); MZUSP 19516 (1); MZUSP
19650 (2); MZUSP 19515 (1); MCP 14436 (1); MZUSP 53461 (1);
MZUSP 45263 (7); MZUSP 45267 (1); MZUSP 45276 (2); MZUSP
19461 (2); MZUSP 35740 (4); MZUSP 45266 (3); MZUSP 1528 (3);
MZUSP 45272 (4); MZUSP 2067 (1); MZUSP 45264 (2); MZUSP
45261 (2); MZUSP 45262 (2); MZUSP 45265 (1); MZUSP 19340
(1); MZUSP 19469 (2); MZUSP 19462 (3); MZUSP 80934 (3);
MZUSP 19479 (1); MZUSP 19482 (2); MZUSP 19497 (1); MZUSP
19480 (3); MZUSP 19390 (1); MZUSP 19488 (1); MZUSP 19476
(1); MZUSP 3044 (12); MZUSP 83372 (1); MZUSP 40113 (8, 2 cs);
MZUSP 19510 (4); MZUSP 19962 (2); MZUSP 3049 (1); MZUSP
45273 (4); MZUSP 45278 (1); MZUSP 45277 (2); MZUSP 45275
(3): MZUSP 45279 (1); MZUSP 19648 (1); MZUSP 20264 (1);
MZUSP 19492 (1); MZUSP 83691 (2); MZUSP 3362 (1); MZUSP
19673 (2); MZUSP 1536 (4); MZUSP 2087 (2); MZUSP 1546 (4);
MZUSP 2038 (1); MZUSP 2001 (1); MZUSP 1791 (1); MZUSP
1656 (6); MZUSP 2035 (1); MZUSP 2011 (1); MZUSP 1967 (3);
MZUSP 86921 (3); MZUSP 45274 (7); MZUSP 21615 (1); MZUSP
374 (1); MZUSP 19852 (1); MZUSP 82102 (1); MZUSP 21080 (1);
MZUSP 19927 (1); MZUSP 45258 (4); MZUSP 45257 (5); MZUSP
45260 (4); MZUSP 45259 (2); MZUSP 45256 (6); MCP 14055 (2);
MCP 14122 (5); MNRJ 24199 (4); MZUSP 73749 (1); MZUSP
73834 (1); MZUSP 47311 (3); MZUSP 47467 (1); MCP 16711 (2);
MZUSP 45280 (2); MCP 34641 (1); MNRJ 18055 (3); MNRJ 18153
(2); MNRJ 18134 (3); MNRJ 18156 (1); MNRJ 18159 (1); MNRJ
18132 (3); MNRJ 18116 (1); MNRJ 18135 (1); MNRJ 18155 (1);
MNR]J 18262 (1); MNRJ 18263 (1); MNRJ 17613 (2); MCP 18055
(3); NMW 5686 (2).
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