








Table 1. Character data matrix for Spintherobolus, related cheirodontines, outgroup characids, and Grundulus
bogotensis. Character numbers correspond to synapomorphies numbered in the text. State 0 corresponds to the
plesiomorphic state and states 1-4 to the apomorphic conditions.

Characters 1-5 6-10 11-15 16-20 21-25 26-30 31-35
Outgroup characids 00000 00000 00000 00000 00000 00000 00000
Grundulus bogotensis 00010 00000 00000 01114 00001 00000 00000
Odontostilbe fugitiva 11110 00000 00000 00000 00000 00000 00000
Cheirodon spp. 11111 11110 00000 00000 00000 00000 00000
Odontostilbe piaba 11111 11111 11110 00000 00000 00000 00000
Spintherobolus papilliferus 11011 11110 00011 1113 11111 12111 10000
Spintherobolus broccae 11011 11111 11111 11211 11111 11100 01111
Spintherobolus ankoseion 11011 11111 1111 11112 11111 11000 01111
Spintherobolus leptoura 11011 11111 11111 11112 11111 11100 01111

which will be represented by a circle. All data
utilized are expressed as integer values, for ex-
ample fin-ray counts and vertebral counts, but in
SigmaStat, although the medians are expressed
in integer values, the percentiles are expressed as
integers or part integer values. Various forms of
skewed graphs are presented below and their
alteration from a normal bell-shaped curve is a
representation of the skewed nature of the pop-
ulation structures. In all cases where statistically
significant differences are presented by the plots
in our graphs as representative of nonparametric
tests of data, we also ran a corresponding para-
metric test and found approximate agreement in
terms of statistical significance.

Logarithmic scatter plots, their regression lines
and the lines representing 95 % confidence inter-
vals about the mean were prepared using the
SigmaPlot programs cited above. The entire pop-
ulation sample for each character is shown on the
linear plots simply to show the growth curves for
given characters that are either sexually dimor-
phic or different among the species of Spintherobo-
lus. Tests of differences between the sexes of a
given species were performed using log trans-
formed data and were done only on members of
both sexes which had comparable standard
lengths. These tests, when they indicated differ-
ences, are represented by logarithmic regression
plots. These plots were prepared by transform-
ing linear plots to base 10 log plots and scaling
the axes back to the original millimeter notations
but maintaining logarithmic dimensions. This
places the plots in logarithmic form but still pro-
vides the reader some visual concept of the data
points in terms of the original measured lengths,
Regression lines and equations are given to
present comparative approximations of the

growth parameters of population samples of
immature, sexually maturing, and mature fishes
when possible. In no instances are regression
lines, regression equations or covariance analy-
ses to be construed as predictors of body shape
beyond the data shown in the relevant plots. All
regression statistics are based on the linear regres-
sion model. All confidence intervals in the plots
are 95 % for the mean. Covariance analyses were
omitted when the plots showed wide separation
of 95 % confidence intervals from the ‘opposing’
mean regression lines of the two or more popula-
tion samples being tegfed for similarities and dif-
ferences. Influential outlying points were checked
by re-examination of specimens. In regression
analyses a series of diagnostic tests using Sigma-
Stat were run to estimate the suitability of the
data for the linear regression model. Data that
failed these tests were not used in the analyses.

The synonymies are not inclusive. We cite
only references first using different names for the
taxa under consideration. However, when ap-
propriate, we provide an abbreviated history of
the name usage for each taxon.

In our discussions, comments on phylogeny
are based on the concepts of phylogenetic sys-
tematics of Hennig (1966) as discussed by Wiley
(1981), and more recently by Nelson (1994). Mad-
dison et al. (1984} are followed for outgroup con-
siderations. We follow Schaefer et al. (1989:
203-208) and Buckup (1993b: 332-336) in evaluat-
ing reductive characters as apomorphies in con-
structing hypothetical phylogenies.

We confine the use of the term autapomorphy
to species, thus avoiding the confusion that aris-
es when a character is considered an autapomor-
phy for a genus and a synapomorphy for its
included species. Thus we use the term synapo-

Weitzman & Malabarba: Systematics of Spintherobolus










































Number of branched anal—fin rays

8 9 10 11 12 13 14 15 16 17 18
‘ T T T T T T T — T
ml b o ]
90 F @—{—4} * -
T JE:[] o 1
=r *© B )
8 9 10 11 12 13 14 15 16 17 18
Number of vertebrae
a1 32 33 34 35 36 37
T 13 T T T
-
31 F +—€> 1S
kaas [0 l o] J S.
16 L @——I—b 45
19 H 1s
L L I i L
31 32 33 3¢ 35 36 37

S.

. papilliferus

broccae

. leptoura

. ankoseon

papilliferus

broccae

teploura

ankyagian:































































Color in life. Life colors have not been recorded,
but we expect that life colors are very much like
those in preservative except that the dark stripes
are usually black, the abdominal region white
and the two white areas at the posterior termina-
tion of the caudal peduncle are intense white.

Sexual dimorphism. The sexes are easily identi-
fied externally by the shape of anal fins (Figs. 36-
37). The distal border of the anal fin of females is
concave and the anterior lobe has an acute distal
tip. When this lobe is depressed it does not reach
the posterior termination of the fin. The anterior
lobe of the anal fin of males is largely rounded,
with the tip of largest rays reaching beyond the
tip of last anal-fin rays. The shape of first to fifth
branched anal-fin rays, the modified ventral pro-
current caudal-fin rays and the presence of hooks
in the pelvic fins are also characteristic for males.

Etymology. The word leptoura is from the Greek
leptos meaning small, thin or delicate and oura,
Greek for tail. The name is given in reference to
the relatively slender caudal peduncle of this
species. A noun in apposition.

Ecological notes. We have no ecological infor-
mation about this species.

Geographic distribution of Spintherobolus

The distribution of Spintherobolus remains some-
thing of an enigma. The three species of sub-
group b are known to occur in freshwaters at
relatively low elevations (below 100 meters),
along the Atlantic coast, east of the Serra Geral
formation in drainages of the Baixada Flumin-
ense, i.e. the lowlands around and to the east and
west of the Baia de Guanabara, Rio de Janeiro
(8. broccae); the lowlands around Santos, Sdo Paulo
(again S. broccae); the lowlands around the rio
Ribeira de Iguape, Sao Paulo (S. leptoura); and
the lowlands around the Baia de Paranagug,
Parand, southward to the lowlands surrounding
Barra do Sai, northern Santa Catarina (S. anko-
seion). The sister group of subgroup b, subgroup
a, contains only one species, S. papilliferus, and is
known only from the headwaters of the west-
ward flowing rio Tieté, at elevations above
700 meters.

The phylogenetic biogeography of the fishes
of the rio Tieté, other upper rio Parand drainages
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and the coastal streams of the Atlantic forest
region east of the Serra Geral remains essentially
unknown (Weitzman et al., 1988). The fauna of
these areas, especially that of the rio Tieté, was
extensively compared by Langeani (1989) in an
unpublished thesis. His discussion was based on
faunal similarities and dissimilarities and he clear-
ly recognized that the absence of phylogenies
prevents the presentation of phylogenetic bioge-
ographical hypotheses. He recognized the fish
fauna of the rio Tieté as distinct from other rivers
of the rio Parana drainage and from that of the
coastal rivers to the east. There are a large number
of endemic species in the rio Tieté as well as
some endemics found in the coastal drainages to
the east, but there are almost no cladograms that
allow useful biogeographic discussions of these
distributions. The phylogenetic relationships of
Spintherobolus presented here allows some con-
sideration, albeit minimal, of the biogeographic
significance of the distribution of its species.

Outgroups for Spintherobolus are clade E and
C cheirodontines. Thus an area cladogram must
take into account the total distribution of the
species in clade E. These species, at present most-
ly placed in Odontostilbe, are distributed in the
Amazon (O. micropterus), Sao Francisco (O. piaba),
and the Parana-Paraguay drainages (O. calliura,
O. kriegi, O. notomelas, O. microdon, and Holoshes-
thes heterodon) so we hypothesize that the rela-
tionships of the species of Spintherobolus are to
the west of the crest of the Serra Geral.

None of the several fishes listed by Langeani
(1989: 188) as endemic to the rio Tieté headwater
stream, the rio Grande da Serra, has been found
in the rio Paraiba do Sul which has its headwa-
ters just to the north of the origin of the rio Grande
da Serra or to the east in the ribeirdao Mogi, a
coastal stream originating just east of the crest of
the Serra Geral in this area. However, these
streams need thorough surveys to fully identify
their fish fauna. Some species of the coastal drain-
ages were listed by Langeani (1989: 189) as present
in the rio Tieté headwaters. Some of these such as
Hyphessobrycon bifasciatus Ellis could have entered
the Tieté basin by stream capture from the rio
Paraiba do Sul to the north or less likely because
of the steepness of the terrain, from the ribeirdo
Mogi to the east. However, all this is speculation.
What is important here is that apparently the
species of Spintherobolus, as we know them to-
day, may have had a common ancestor that lived
in the rio Tieté head waters and in the coastal
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