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B;bl;traol: Tetra~ono~terus rubroaietus. briefly described bv Bern based on swcimriis ci~llected in the Molinos - .  
River, Salta, Argentina, was transkrredto the icnnsAstyan& ~ai;d & Girardwithou~ comments by Eigenmann. 
Based on the study of type specimens and more extensive material, the species is redeseribed. The species 
Dossesses the combination ofcharacters that are ~urrentlv used to  define the nenusIlrveona,nericus Eirenmann. 

anal and dorsal fins are lonnerin rnalesthan in fcmales. Brvconamericus rnbro~ictus seems to be closelv 
related to B, thornasi Fowler. Both species mainly share the enlarged anal fm of inales with a strongly convex 
distal border. Bryconanericus rubropietus dlilbrs from B. thornasi by the presence of 14 scales around caudal 
ueduncle (vs. 16). more teeth on smaller ~osterior dentam series (6-9 vs. 3-6) and some ma~uhometrie values. A 
lectotype is designated for T. rubropictus. 
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Berg (1901) described Tetragonopterus 
rubropictus based on specimens collected in the 
Molinos River, northwestern Argentina. Berg's 
original description furnishes a reduced number 
of diagnostic characters. Eigenmann (1909) 
transferred this species without comments to the 
genus Astyanax Baird and Girard. Afterwards, 
Eigenmann (1927) reported a specimen fiom 
Cachi, a site close to the type locality, without 
outstanding additional information. Tortonese 
(19'2) questionably cited A. rubropictus from 
the Pilcomayo River in Bolivia. Subsequent cita- 
tions of this species (Ringuelet et al . ,  1967, 
Ringuelet, 1975, Arratiaet al., 1983) were made 
without reference to additional specimens. On the 
basis of the type specimens and more extensive 
material, the species is  redescribed and an ac- 
count of its secondary sexual dimorphism is pro- 
vided. Tetragonopterus rubropictus possesses the 
combination of characters that are currently con- 
sidered diagnostic for the genusBryconamericus 
Eigenmann and thus the species is  transferred 
to it. Bryconamericus rubropictus is compared 
with its closest relative. 

MATERIALS AND METHODS 

Counts and measurements were made follow- 
ing Fink & Weitzman (1974). Measurements 
were taken with a digital calliper (0.01 mm) and 
data registered to the nearost 0.lmm. Standard 
length (SL) is expressed in mm. All other mea- 
surements are expressed as percentages of SL 
except subunits of the head which are  expressed 
a s  percentages of head length. For meristic val- 
ues given in the description the range is given 
first followed by the mean (x) and the  value for 
the lectotype (in parentheses). 

Principal component analysis (PCA) was used 
to analyse the covariation of morphometric vari- 
ables. The components were calculated from the 
covariance matrix of logarithmic transformed 
data. After the evaluation of PCA, the variables 
on which the PC I1 and PC I11 loaded heavily were 
reanalysed as a function of SL (characterISL x 
100) and analyses of variances (ANOVA'S) were 
conducted on log-transformation of these ratios. 

Osteological preparations were cleared and 
counter-stained for cartilage and bone following 
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Pig. 1. Bryconamericus rubropictus (Berg) n. comb., male, 59.1 mm SL 

procedures modified from Taylor & Van Dyke 
(1985). Vertebrae were counted from cleared and 
stained specimens only and include those of the 
Weberian apparatus; the compound terminal cen- 
trum was counted as a single element. 

The specimens examined belong to the fol- 
lowing institutions: Museo Argentino de Ciencias 
Naturales, Buenos Aires (MACN); Facultad de 
Ciencias Naturales y Museo, Universidad 
Nacional de La Plata (MLP). 

Comparative material referred. Bryconame- 
ricus thomasi; all specimens come from Argentina: 
MACN 8053,8 spms. 2 spms, cleared and stained, 
Vado Hondo, Oran, Salta. MACN 8051,6 spms., 
Lipeo River, Sal ta .  MACN 8071, 1 spm., 
Libertador General San Martin, Salta. 

RESULTS 

straight or gently convex. Dorsal profile of body 
regularly convex from rear of head to dorsal fin 
origin, straight along dorsal fin base and nearly 
straight to adipose fin. Ventral profile of head 
and body slightly convex from symphysis oflower 
jaw to origin of pelvic fin, nearly straight to anal 
fin origin, and convex along base of anal fin. Cau- 
dal peduncle compressed. Dorsal and ventral 
profiles of caudal peduncle straight or slightly 
concave. Head length moderate, nearly one quar- 
ter of standard length. Snout rounded, shorter 
than orbital diameter. Six infraorbitals present. 
Ventral and posterior margin of third infraorbital 
in contact with preopercle. Frontoparietal fon- 
tanel reduced; frontals in contact only a t  epiphy- 
seal bar; supraoccipital spine short. Upper jaw 
slightly larger and month barely subterminal or 
jaws equal and mouth terminal. Maxilla reach- 
ing slightly posterior to vertical line through - - . .  
anterior border of orbit. Maxilla with 3 to 5, x: Bryconamericus rubropictus (Berg, 1901) n. 

...L 4.1 (5 )  teeth. Anterior 2-4 maxillary teeth com- 
lit,,,,!,. pressed and tricuspidate, remaining teeth coni- 

(Figs. 1-3, Tables 1-2) cal. Premaxilla with two rows of teeth. Outer row Tetragonopterus rubropictus Berg, 1901: 305 (Qpe lo- 
cality: Molinos River , Salta, Argentina). with 3-5, x: 3.9 (3) tricuspidate teeth, subequal 

A~~~~~~~ rubropietus, new ~ i ~ ~ ~ ~ ~ ~ ~ ,  in size. Inner row with 4 broad teeth, the first 
1909. with 4 cusps, the remaining ones with a promi- 

nent central cusp flanked by two pairs of cusps 
L)escription. Morphometric data are summa- of decreasing size. Dentary with 4 large cnspi- 

rizedin Table 1. Body compressed. Greatest body date teeth along anterodorsal margin of the bone, 
depth at  dorsal fin origin. Dorsal profile of head central cusp long and flanked by two pairs of 
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smaller cusps, followed posteriorly by 6-9 smaller 
tricuspidate teeth except the last, conical. Six 
supraneural hones without expanded distal por- 
tion, or distal portion poorly developed. First 
dorsal fin pterygiophore between neural spines 
of 12" and 13" vertebrae. Dorsal fin rays ii-iii, 8 
(ii, 81, last unbranched ray and first and second 
branched rays longest. Anal fin rays iii-v, 13-17, 
x branched rays: 15.5 (iii, 15). Mates with last 
unbranched ray and anterior 6-9 anal fin rays 
longest, subequal in length; remaining rays be- 
coming progressively shorter posteriorly and dis- 
tal border of anal fin sharply convex (see Fig. 1). 
Females with anterior 2-3 branched anal fin rays 
longest, following rays progressively decreasing 
posteriorly along fin, and distal border of anal 
fin straight or somewhat emarginate. Anal fin 
of males with long hooks on last unbranched ray 
and6-9 branchedrays; hooks proximally directed, 
1-2 per segment. Pectoral fin rays i, 9-13, x 
branched rays: 11.5 (i, 11). Pelvic fin rays are 
invariantly i, 7 (damaged in lectotype). Pelvic fin 
of males with long ~ientromedial retrorse bony 

hooks on all branched rays; 1-2 pairs of hooks 
per segment. Caudal fin forked, lobes rounded 
and equal in length. 1,ateral line with 35-39 per- 
forated scales, x: 37 (36). Scale rows in vertical 
series between dorsal fin and lateral line 5-6, x: 
5.8 (6). Scale rows between lateral line and pel- 
vic fin origin, 4-6, x: 5 (5). Predorsal scales, 11- 
14, x: 13, (131, usually in a regular series. Scale 
rows around caudal peduncle, 14. Caudal fin 
scaled only a t  fin base. Anal sheath with a single 
row of 8-12 scales. Total vertebrae: 35-36; cau- 
dal vertebrae: 18-19. Total numbor of gill rakers 
on first arch, 9-10. 

Color in alcohol. Overall coloration yellowish 
tan, darker on dorsal portions of head and hody. 
Head with dark chromatophores dorsally and 
anteriorly. Scattered chromathophores on max- 
illa, infraorbital bones and lowerjaw. Scale mar- 
gin on dorsolateral portion of hody above lateral 
line outlined by series of small dark chromato- 
phores forming a re t iculate  pat tern.  
Anteroventral portion of hody with scattered 
chromatophores. A dark humeral spot vertically 

Table 1. Morphometric data for Bryconamerzcus rubroprctus (Berg) n. comb. Stan- 
dard length (SL) is expressed in mm. Measurements 1 to 19 are percentages of SL, 
20 to 24 are percentages of head length. N = 34 (16 males and 18 females). SD = 
standard deviation. 

Character Lectotype Range Mean SD 

Standard length (mm) 59.1 44.4-57.2 50.1 3.502 
1 Body depth 29.7 28.3-37.0 32.3 2.950 
2 Predorsal length 48.3 46.8-55.0 51.8 2.062 
3 Propectoral length 26.2 23.8-28.0 25.7 0.916 
4 Prepelvie length 47.3 42.3-49.0 46.4 1.754 
5 Preanal length 65.4 59.9-66.6 63.5 1.828 
6 Caudal peduncle depth males 12.6 11.3-15.5 13.2 1.394 
7 Caudal peduncle depth females 9.8-13.3 10.8 0.962 
8 Caudal peduncle length 16.9 15.1-21.2 18.1 1.441 
9 Pectoral fm length males 20.6 20.0-25.8 23.4 0.878 

10 Pectoral fin length females 16.6-23.4 20.6 1.607 
11 Pelvic fin length males 16.3-21.3 18.3 1.379 
12 Pelvic fin length females 14.2-18.0 15.5 1.225 
13 Dorsal fin length males 21.4 19.7-25.6 21.6 1.881 
14 Dorsal fin length females 17.3-23.8 20.2 1.598 
15 Anal fin iengh maies 20.1 17.6-20.6 19.2 1.222 
16 Anal fm length females 14.3-18.2 16.1 0.783 
17 Dorsal fin base 10.6 10.5-14.1 12.9 0.877 
18 Anal fin hase 22.6 19.1-24.7 21.4 1.708 
19 Head length 25.0 22.3-25.8 24.2 0.907 
20 Snout length 22.8 20.1-24.6 22.2 1.272 
21 Orbital diameter 33.1 32.8-39.1 37.0 1.650 
22 Postorbital length 44.2 39.0-44.6 42.4 1.347 
23 Interorbital width 33.7 29.0-37.5 33.3 1.754 
24 Upper jaw length 35.1 30.0-37.2 33.5 1.723 
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Figs. 2-3. Bryconamericus rubropictus (Berg) n. comb. 1, Upper jaw, left side, lateral view. 2, Lower 
jaw, left side, lateral view. Scale bar = 1 mm. 

elongate. A mid-lateral stripe of dark pigmenta- 
tion extending posteriorly from a vertical line 
through origin of dorsal fin to caudal peduncle; 
stripe narrow anteriorly and progressively wid- 
ening posteriorly, not extending onto middle cau- 
dal rays of caudal fin. Dorsal fin rays outlined by 
small dark chromatophores; scattered pigment 
on membranes. Dorsalmost rays of pectoral fin 
dark pigmented. The distal portions of interradial 
membranes of the anal and caudal fins somewhat 
dusky. Pelvic fins unpigmented. 

Sexual dimorphism in morphometric charac- 
ters. Principal component analysis was used to 
examine patterns of morphometric variation 
among the two sexes. The results of these analy- 
ses for 20 morphometric variables from 35 speci- 
mens (17 males and 18 females) are summarized 
in Table 2. The first principal component (PC I) 
accounts for 68.18% of the total variance whereas 
the second principal component (PC 11) explains 
11.93%, and the third (PC 1111, 5.18%. The load- 
ings on PC I are all positive and of roughly simi- 
lar magnitude; PC I can be interpreted as a gen- 
eral size factor. However, the loadings on it  are 
somewhat unequal particularly that by pelvic fin 
length; its use as  a size axis therefore conceals 
some shape information. The subsequent com- 
ponents are bipolar with sizeable variable load- 
ings. Characters with the highest loadings on PC 
I1 involve caudal peduncle depth, pelvic fin 
length, anal fin length and pectoral fin length. 

Table 2. Principal component loadings for 20 
morphometric characters of Bryconamericus 
rubropictus (Berg) n. comb. 

Character PC I PC I1 PC I11 

Standard length 0.031 -0.013 0.003 
Body depth 0.039 -0.002 -0.004 
Predorsai length 0.032 -0.013 0.001 
Prepectoral length 0.031 -0.010 0.005 
Prepelvic length 0.029 -0.014 0.005 
Preanal length 0.028 -0.017 0.010 
Caudal peduncle depth 0.045 0.037 0.006 
Caudal peduncle length 0.032 -0.007 -0.003 
Pectoral fin length 0.036 0.019 -0.009 
Pclvic fin length 0.053 0.025 -0.015 
Dorsal fin length 0.025 -0.017 -0.034 
Anal fin length 0.044 0.023 -0.004 
Dorsal fin base 0.036 -0.016 -0.003 
Anal fin base 0.043 0.010 -0.003 
Head length 0.037 -0.011 0.002 
Snout length 0.046 -0.013 -0.002 
Orbital diameter 0.030 -0.001 -0.001 
Pastorbital length 0.040 -0.011 -0.005 
Interorhital width 0.040 -0.011 -0.005 
Upper jaw length 0.037 -0.001 0.015 
%variance explained 68.18 11.93 5.18 

PC I11 is only heavily loaded on dorsal fin length. 
A scatter plot of individual scores on PC I and 
PC I1 (Fig. 4) provides a nearly complete separa- 
tion between males (2.0-0.06) and females (-1.89- 
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Fig. 4. Scatterplot ofindividual scores on first two principal components (PC I, PC 11) 
fbr 20 morphometric variables of Bryconamericus rubropictus (Berg) n. comb. Tri- 
angles: males, iN=17); squares: females (N=18). 

0.11). PC I1 represents a contrast between cau- 
dal peduncle depth, which is relatively deeper in 
males, and length of the pectoral, anal and pel- 
vic fins, each of which is relatively longer in 
males. ANOVA's revealed that males and females 
are significantly different from one another for 
caudal peduncle depth, pectoral fin length, anal 
fin length and pelvic fin length (P<0.01), and 
dorsal fin length (P<0.05). 

Distribution Upper portions of t'asaje- 
Juramento River system, northwestern Argcn- 
tina, (approx. 24"-27"20'S, 64'40'-66"48' W). 

Type a n d  non-type material examined. All 
specimens come fiom Argentina. MACN 5165, 
lectotype of Tetragonopterus rubropictus hy 
present designation (male, 51.9 mm SL), Molinos 
River, Salta (ex Los Andes, in part), (approx. 25' 
28'S, 66"23'W), col H. Hubert, 12-2-1901. MACN 
5165, paralectotypes of T. rubropictus, 2 spms. 
(52.9-45.4 mm SL), collected with lectotype. 
MACN 5171, paralectotypes of T. rubropictus, 2 
spms. (61.1-45.5 mm SL), collected with leeto- 
type. MACN 5158, 1 spm. (52.8 mm SL), Santa 
Maria River,.Saita. I-CN 8230, 17 spms. (47.3- 
28.0 mm SL), Guachipas River a t  Alemania, 
Salta. MLP 5-V-46-8,6 spms. (50.1-44.4 mm SL), 
Arenales River, Salta. MLP 24-XI-39-5,9 spms. 
(55.8-44.9 m m  SL), S a n t a  Mar ia  River,  
Catamarca. Cleared and stained specimens: 1 
sprn. (45.0 mm SL), Calchaqui River a t  San 
Carlos, Salta; 2 spms. (40.1-36.0 mm SLI, Santa 
Maria River, Catamarca. 

DISCUSSION 

Berg's original description of Tetragonopterus 
rubropictus was based on eight specimens col- 
lected in the Molinos River, a tributary of the 
Calchaqui River, Salta province. Only five speci- 
mens have been located i n  MACN holdings 
(Braga & Piacentino, 1994). These specimens are 
in  a rather poor condition a t  this time. The 
syntype in  the  best overall condition (MACN 
5161, 51.9 mm SL, male) is designated as the 
Iectotype; the four remaining syntypes become 
paralectotypes. 

The original description of T rubropictus re- 
ferred only to the following characters: overall 
body form and coloration, number of scales in a 
lateral series, number of fins rays and number 
of lllaxillary teeth. The species was transferred 
to the  genus Astyanax Baird & Girard by 
Eigenmann (1909). The presence in this species 
of the following characters: two rows of teeth on 
the promaxilla with four teeth in the inner se- 
ries, dentary with a single row of teeth, a low 
number of teeth (0-6) along anterolateral mar- 
gin of maxilla, caudal fin scaled only a t  base, a 
complete laterosensory canal system on the body, 
a third infraorbital well developed a n d  contact- 
ing the preopercle along its ventral and poste- 
rior margin allow the inclusion of this species in  
Byconamericus Eigenmann. There a re  some 
doubts that the genus represents a natural group 
within Characidae and this has been expressed 



150 Reuzstu del Museo Argmtzno de Crenczas Nalurales, n s. 2 (21,2000 

seve ra l  t i m e s  (e.g. Var i  & Siebe r t ,  1990,  
Malabarba & Malabarba, 1994). Like most spe- 
cious tetragonopterine g e n a a ,  Bryconamericus 
is currently defined by a colnbination of charac- 
ters (Eigenmann, 1917, 1927, Gery, 1977) and 
based on the current diagnoses of this genus, T. 
rubropictus is consequently transferred to it.  

A similar enlarged anal f in with strongly con- 
vex distal border in males a s  described for B. 
rubropictus is also present inB.  thomasi Fowler 
(compare Fig. 1 with Fowler, 1940, Fig. 31, a spe- 
cies t h a t  h a s  been recently rodescribed by 
Miquelarena & Aquino (1995). Additionally, both 
species are  similar in the general color pattern 
a n d  some  counts  a n d  measuremen t s .  
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