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ABSTRACT

Weitzman, Stanley H., and J. Stanley Cobb. A Revision of the South American
Fishes of the Genus Nannostomus Giinther (Family Lebiasinidae). Smithsonian
Contributions to Zoology, number 186, 36 pages, 34 figures, 1975.—Based on
newly collected material, this study is a supplemental treatment to an earlier
review of the South American genus Nannostomus by the senior author. Eleven
species are here recognized, N. espei, N. digrammus, N. harrisoni, N. beckfordi,
N. bifasciatus, N. minimus, N. marginatus, N. trifasciatus, N. manlynqe (new),
N. unifasciatus, and N. eques. An artificial key to all these species is included.
Additional collections of two species, N. bifasciatus and N. minimus, have allovged
a more complete description of the former and recognition of the latter, which
had been listed as a synonym of N. beckfordi by Weitzman (1966). One new
species, N. marilynae, is described from the Amazon basin. The ir.lterrelatlonshlps
of all the species are reconsidered and because the new material has revealed
intermediate conditions in the characters formerly used to separate the nominal
genera Nannostomus and Poecilobrycon, the latter is here regarded as a synonym
of the former. Relationships among the species are not clear from the population
samples currently available for study, but it seems probable that N. espet, in the
aggregate of its characters, is the most primitive species in Nannostomus and not
closely related to any other species. N. marginatus and N. trifasciatus, undoubt-
edly closely related to each other, are not particularly close to any other species
or species group. The same may be said for the related N. eques and N. unifas-
ciatus in their telation to other species. The remaining species all seem distinct
from one another and their possible relationships to other species in the genus
remain obscure.

Evolutionary trends toward specialization within the genus appear to be devel-
opment of longitudinal stripes, development of oblique bands, loss of ossification
of the sensory canal in the second infraorbital bone, an elongation and thicken-
ing of the anal-fin rays of males as an aid to fertilizing eggs, possibly the develop-
ment of an ocellus in the dorsal lobe of the caudal fin, and development of
nuptial tubercles on the ventral surface of the head. Thickening of anal-fin rays
occurs to a certain extent in other lebiasinids, but it is carried to an extreme
in some species of Nannostomus. Nuptial tubercles occur in another lebiasinid
genus, Pyrrhulina, but their high concentration on the ventral surface of the
head in N. unifasciatus is a specialization not found in Pyrrhulina.
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A Revision of the
South American Fishes of the
Genus Nannostomus Giinther
(Family Lebiasinidae)

Stanley H. Weitzman
and J. Stanley Cobb

Introduction

Since publication of a review (Weitzman, 1966)
of the nominal lebiasinid genera Nannostomus and
Poecilobrycon, the senior author has accumulated
specimens of several of the known species from new
localities, obtained specimens that show unre-
corded variation, and received additional speci-
mens of two poorly known species, N. bifasciatus
Hoedeman and N. minimus Eigenmann. Examples
of a new species from Brazil, N. marilynae, have
been in the senior author’s care for nearly 20 years
but were not described as new previously because
all specimens at hand were juveniles. In 1969 one
of us (Weitzman) found live specimens of this new
species in an aquarium shop in the Washington,
D. C,, metropolitan area. At the same time two
males of N. digrammus Fowler were obtained, and
life colors of this species are recorded here. All this
new material has allowed a reevaluation of the
generic problem within this group of lebiasinids
as well as a new consideration of species relation-
ships.

Stanley H. Weitzman, Division of Fishes, Department of
Vertebrate Zoology, National Museum of Natural History,
Smithsonian Institution, Washington, D.C. 20560. ]. Stanley
Cobb, Department of Zoology, University of Rhode Island,
Kingston, Rhode Island 02881.

To help the aquarist identify these popular
aquarium fishes, as well as to illustrate the differ-
ences between the color patterns of live and pre-
served specimens, we have included drawings as
well as photographs of preserved specimens where
appropriate. In addition we have included avail-
able photographs of live specimens even though
most of these are without locality information.

The key of Weitzman (1966) has been revised
to accommodate a new generic concept, to admit
the new species, to include N. minimus, which
was formerly considered a synonym of N. beck-
fordi, and to correct an error. The species names
N. beckfordi and N. digrammus had been inad-
vertently exchanged in the original key.

The methods for taking counts and measure-
ments and the terminology used here for the color
pattern of Nannostomus species are the same as
those outlined by Weitzman (1966). In brief the
term stripe is restricted to elongate pigmented
areas that extend horizontally along the sides of
the fish. The primary stripe is the main dark mid-
side stripe usually extending from the snout, across
the eye, opercle, and body to the caudal-fin base,
and sometimes onto the caudal fin. The dark
secondary stripe is dorsal to the primary stripe and
lies between the dark pigment of the back and the
pale stripe just dorsal to the primary stripe. The
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dark tertiary stripe is the ventralmost and may
extend from the lower jaw, across the ventral part
of the operculum, ventral to the base of the pecto-
ral fin, across the ventrolateral part of the belly
just dorsal to the base of the pelvic fins, and to
the base of the anal fin. The nocturnal oblique
bands are areas of pigment, usually two on each
side, that may be present in the pale stripe above
the primary stripe, and in the primary stripe it-
self. The oblique bands are usually present in
preserved specimens. In life they are weak or absent
in daylight but very dark at night when the hori-
zontal stripes are often very pale. Females some-
times show nocturnal color while breeding. Per-
manent blotches occur only in one species, espei,
as large pigment areas (see Figures 1 and 2) that
do not fade during the day; the borders of these
blotches remain dark under all circumstances. In
preserved specimens (Figure 1) or in specimens
subordinate to others in agonistic contexts or
specimens responding to gross environmental dis-
turbances (Figure 2), the center of the blotch may
almost completely fade away.

Many people have contributed to the completion
of this study. We are most grateful to the following
persons who have graciously loaned specimens in
their care: James E. Bohlke, Academy of Natural
Sciences, Philadelphia (ANSP); Myvanwy Dick,
Museum of Comparative Zoology, Harvard (MCZ);
William Eschmeyer, Warren Freihofer, and Pearl
Sonoda, California Academy of Sciences (CAS);
P. H. Greenwood, British Museum of Natural
History (BMNH); H. Nijssen, Institute of Taxo-
nomic Zoology (Zoological Museum), University
of Amsterdam (ZMA); Donn Rosen, American
Museum of Natural History (AMNH); J. Géry
(private collection); and Loren P. Woods, Field
Museum of Natural History (FMNH). Susan
Karnella, Edgar N. Gramblin, Bruce Hodess, and
Robert Kanazawa have aided in the curation of
specimens in the National Museum of Natural
History (formerly under the United States Na-
tional Museum: USNM). All photographs are by
S. Weitzman and William L. Fink, with consider-
able help from Robert Kanazawa. Marilyn Weitz-
man provided typing and technical assistance. All
drawings are by the senior author except Figure
14, which is by Marion Dalen.

Ross Socolof and, through him, Louis Chung
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provided live specimens with locality information
of N. espei and N. minimus.

James E. Bohlke, Robert H. Gibbs, Jr., William
L. Fink, and David W. Dunham read the manu-
script and offered valuable suggestions.

The work was partially supported by Smith-
sonian Research Award 235340 to the senior
author and a Smithsonian postdoctoral fellowship
to the junior author.

Classification of the Family Lebiasinidae

We wish to recognize in a formal way a change
in characoid classification since the publication of
the senior author’s papers on lebiasinid fishes in
1964 and 1966. Greenwood, Rosen, Weitzman, and
Myers (1966) recognized several families of chara-
coids, one of these being the Lebiasinidae. Weitz-
man (1964 and 1966) considered the Lebiasinidae
as a subfamily of the inclusive family Characidae,
which equals the Characoidei of Greenwood, et
al. (1966). We believe that acceptance of several
families of characoids is a realistic expression of
the amount of divergent evolution that has oc-
curred in the group and therefore adopt the fol-
lowing arrangement for the lebiasinid fishes based
on the osteological work of Weitzman (1964). Defi-
nitions of the groups below, except for the genera,
can be found in the works of Weitzman (1964 and
1966). In the earlier papers the subfamily Lebiasi-
ninae is equivalent of the Lebiasinidae in the
present paper, while the former tribes Lebiasinini
and Pyrrhulinini now become the Lebiasininae
and Pyrrhulininae, respectively. The former sub-
tribes Pyrrhulinina and Nannostomina now be-
come the tribes Pyrrhulinini and Nannostomini.

Family Lebiasinidae Eigenmann (1910)
Subfamily Lebiasininae Eigenmann (1910)
Genus Lebiasina Valenciennes (1846), in Cuvier and
Valenciennes (1846)
Piabucina Valenciennes (1849), in Cuvier and
Valenciennes (1849)
Subfamily Pyrrhulininae Eigenmann (1910)
Tribe Pyrrhulinini Eigenmann (1910)
Genus Pyrrhulina Valenciennes (1846), in Cuvier and
Valenciennes (1846)
Copeina Fowler (1906)
Copella Myers (1956)
Tribe Nannostomini Eigenmann (1909)
Genus Nannostomus Giinther (1872)

”
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Genus Nannostomus Giinther

There are four nominal genera in the tribe Nan-
nostomini: Nannostomus Gilinther (1872), Poecil-
obrycon Eigenmann (1909), Archicheir Eigen-
mann (1909), and Nannobrycon Hoedeman (1950).
Only Nannostomus is recognized here, and an
explanation of this involves a discussion of the
possible relationships among the following species,
all those known in the genus. The order of the
species in this list does not constitute an interpre-
tation of phylogenetic relationships but follows
the order given in the artificial key below and the
order of treatment here.

Nannostomus espei (Meinken), 1956
Nannostomus digrammus Fowler, 1913
Nannostomus harrisoni (Eigenmann), 1909
Nannostomus beckfordi Giinther, 1872
Nannostomus bifasciatus Hoedeman, 1953
Nannostomus minimus Eigenmann, 1909
Nannostomus marginatus Eigenmann, 1909
Nannostomus trifasciatus Steindachner, 1876
Nannostomus marilynae, new species
Nannostomus unifasciatus Steindachner, 1876
Nannostomus eques Steindachner, 1876

Weitzman (1966) accepted two generic level
taxa in the Nannostomini, Nannostomus and Poe-
cilobrycon. Nannobrycon was included as a sub-
genus of Poecilobrycon, and Archicheir, based on
juveniles of the type-species of the genus Poecilo-
brycon (P. harrisoni), was listed as a synonym of
Poecilobrycon (compare Figure 8 with fig. 5 in
pl. 37 of Eigenmann, 1912). Poecilobrycon was rec-
ognized by Weitzman (1966) because of its longer
snout and the presence of a bony canal in the
second infraorbital bone for the infraorbital
branch of .the laterosensory canal. Presumably the
presence of a canal in the second infraorbital bone
1s primitive for the tribe Nonnostomini since the
canal is found in most characoids as well as in all
other members of the subfamily Lebiasininae. It
is also found in several but not all of the species
in the tribe Pyrrhulinini. There appears to be a
trend within the family Lebiasinidae for a reduc-
tion of the sensory canal system in the more spe-
cialized genera and species. The species with a
reduced canal are frequently small in adult size.
Thus retention of the canal in the second infra-
orbital bone as found in N. harrisoni, N. unifas-
ciatus, and N. eques should be primitive for the
genus, and its loss in the remaining species an
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advanced character that would unite them in a
specialized genus, Nannostomus, according to the
principles of phylogenetic systematics. However,
one very simple character, and a reductive one at
that, usually cannot be given much importance
in relating fishes.

There is some evidence that the absence of the
canal in the second infraorbital bone may simply
be a function of the size of individual specimens
in a given species. Both N. harrisoni and N. bifas-
ctatus are large species, reaching at least 41.5 and
43.2 mm in standard length, respectively. A canal
is always present in N. harrisoni, but examination
of many collections of N. bifasciatus shows that not
all specimens have a well-developed canal; the
canal is absent in many large specimens as well as
in small ones. Nannostomus unifasciatus is also
fairly large, reaching at least 38.3 mm in standard
length, while N. eques, although usually large at
30 to 33 mm in standard length, has been known
to reach 354 mm in standard length (see Weitz-
man, 1966, and the data recorded in the present
text). Both species have a canal in the second infra-
orbital bone. Of the remaining species to reach an
intermediate size, old aquarium specimens of N.
beckfordi examined here reach at least 35.0 mm
in standard length, and old aquarium specimens
of N. trifasciatus attain at least 35.3 mm in stand-
ard length. These last two species always lack a
canal in the second infraorbital bone as do all the
remaining, smaller species. Thus the smaller
species and some of those of intermediate size, N.
beckfordi and N. trifasciatus, lack the canal in the
second infraorbital bone, whereas the larger species
have it or tend to have it.

Small size is a specialization in this group, and
infraorbital canal loss and small size seem corre-
lated. Although these two specializations appear
to constitute a trend for the genus, the size at
which the canal is lost is not sharply defined, and
at least one species, N. bifasciatus, may or may not
have the canal. Therefore there seems little rea-
son to recognize two genera based on these two
characters.

Of other characters that might bear on the prob-
lem of interspecific relationships, color pattern is
at least interesting and sometimes helpful. So far,
N. unifasciatus is the only species reported to have
an ocellus in the upper caudal-fin lobe. Even this
species does not always have the ocellus, it being
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best developed in specimens from Guyana (see
Weitzman, 1966, and Figures 31 and 32 of this
paper), where adults of both sexes have the dark
spot surrounded by orange and white pigment.
The spot has not been recorded for N. eques and
cannot be seen in many specimens; however,
orange pigment, similar to that of N. unifasciatus,
is often present in the caudal fin of both sexes,
and some specimens (see female in Figure 34) have
a moderately developed ocellus. Young specimens
of N. bifasciatus (Figures 15 and 16) have a
caudalfin spot similar to that of N. unifasciatus,
but this seems to disappear completely in adults
(Figure 17). Young of N. harrisoni also have a
spot (Figure 8, specimen 18.0 mm in standard
length), but this also disappears or mostly dis-
appears in adults (Figure 7). Most, if not all,
young specimens in all species of Nannostomus
have much dark pigment on the caudal fin (see
Figure 8 of N. harrisoni), and the dark pigment
on the caudal fins of adult N. eques and N. unifas-
ciatus is probably a retention in adults of this
juvenile dark color. The wedge-shaped black pig-
ment on the caudal fins of adult Nannostomus of
most species represents what is left of this dark
juvenile pigment. No ocellus seems to occur in
any of the remaining species of Nannostomus ex-
cept in one population sample of N. trifasciatus
(Figure 26) and a sample of juvenile N. beckfordi
(see below). The dorsal wedge (Figures 23 and
24) in N. marginatus may possibly be derived from
the same pigment area as the ocellus.

It would seem that N. harrisoni, N. bifasciatus,
N. unifasciatus, and N. eques may be related by
the following tendencies: to have a sensory canal
in the bony substance of the second infraorbital,
to attain a comparatively large size, and to have
an ocellus or at least a dark pigment spot in the
caudal fin of adults. The first two characters are,
in all probability, primitive for the genus and
therefore not useful in relating these species. The
third character, an ocellus or ocellus-like spot, per-
haps a specialization for the genus, is also found
in the young of a least one population of N. tri-
fasciatus (Figure 26). Also much black pigment
is present in the caudal fin of juveniles of other
species of Nannostomus. Dr. David Dunham has
shown us color slides of live juveniles of a popula-
tion sample of N. beckfordi that display an ocellus-
like spot. Without developmental studies of caudal-
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fin pigment, probably correlated with behavioral
observations, it would be difficult to say with assur-
ance whether the spot is primitive for the genus
and is being lost in some species or that it is
specialized and indicates a common ancestor for
the species which have a tendency to possess it.
We believe the appearance of this ocellus in N.
trifasciatus and the widespread occurrence of
black pigment in juveniles of most (and perhaps
all) species of Nannostomus indicates a genetic
background within the genus and that therefore
the possession of an ocellus by a few species is at
best a poor indicator of relationships. Its appear-
ance could be convergent and correlated with a
recognition behavior pattern common to many
members in the genus. For example, Weitzman
(1966) reported two color forms of N. marginatus
with somewhat different but strongly patterned
caudal fins whose sharp color contrast might be
recognition marks of some sort. In one form, prob-
ably from the lower Amazon basin, the caudal fin
bears a bright silvery area between two black
wedges, one dorsal and one ventral to the silvery
area. The black wedges are extensions of the pri-
mary and secondary stripes onto the fin. In a color
form from the Colombian Amazon, the silvery
area is replaced by brilliant cardinal red. These
areas may serve the same behavioral purpose as
the ocellus in some other species of Nannostomus.

It would seem safe to say that N. eques and N.
unifasciatus are related because of their shared
specialized caudal fins and correlated specialized
swimming position (Weitzman, 1966). Of these
two species N. unifasciatus may be the most primi-
tive in overall color pattern, and it certainly has
a color pattern most similar to that of the other
large species, N. harrisoni and N. bifasciatus (see
discussion below). Nannostomus eques is unique
because it has more horizontal stripes, as many
as five, than the other species, which have one,
two, or three.

It is difficult to relate N. harrisoni and N. bifas-
ciatus to the other large species on the basis of
color pattern. Although the color patterns of N.
unifasciatus, N. harrisoni, and N. bifasciatus are
at first glance similar, N. bifasciatus has a much
better developed secondary horizontal stripe than
the other two, which have the stripe nearly absent
or very pale on both preserved and live specimens.
In live specimens of N. harrisoni the posterior half
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of the primary horizontal stripe becomes very dark
in courting males, and the anterior half fades to
the point of disappearing. This may be unique for
the species, as we have not observed this change in
any other species of Nannostomus (but we have
not seen live N. bifasciatus). Preserved specimens
of N. bifasciatus further differ from those of N.
harrisoni in having the posterior oblique band
anterior and dorsal to the anal fin, whereas those
of N. harrisoni have the band extending anterior,
dorsal, and posterior to the anal fin. The posterior
oblique band is not evident in preserved or live
specimens of N. unifasciatus. Thus of the species
N. wunifasciatus, N. bifasciatus, and N. harrisoni,
there seems little to relate them on the basis of
stripes and bands. All have these typical compo-
nents found in the Nannostosus color pattern but
each is specialized in its own way in regard to
details.

All the large species, N. unifasciatus, N. eques,
N. bifasciatus, and N. harrisoni, have orange to
reddish pigment associated with the nares and
caudal fin in life, but N. harrisoni males also have
this type of pigment on the anal and pelvic fins,
and males and females of N. eques have orange
pigment on the anal fin. In N. eques the narial
pigment is usually gold to orange (rather than the
red of the other species). Again all these species
have xanthic pigments in more or less similar
areas but each is somewhat different from the
others.

Red, orange, or gold pigments are not limited
to the four species described above. They are also
found in at least N. beckfordi, N. marginatus, N.
trifasciatus, N. digrammus, N. marilynae, N. mini-
mus, and N. espei. These have some red, orange,
gold, or yellow pigment in the area of the caudal
fin, anal fin, and/or the nostrils. In N. digrammus,
N. marilymae, N. minimus, and N. espei this pig-
ment is gold or pale orange and sometimes absent.
It is red or orange in the other species. Well-
developed secondary horizontal stripes occur in
N. marginatus, N. trifasciatus, N. bifasciatus, and
N. eques but nowhere else. Nannostomus marily-
nae may at times have a moderately developed
secondary stripe, and weak secondary stripes may
occur in N. beckfordi and especially in N. digram-
mus. The secondary stripe of N. minimus is very
poorly developed. The various pigment patterns
in the species of Nannostomus are difficult to
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interpret in terms of relationships and, like mor-
phometric and meristic characters in this group,
may be evolutionarily so labile that no interpreta-
tive confidence can be placed in them.

In view of the interpretative difficulties it seems
advisable to recognize only one genus, Nannosto-
mus Gunther (1872), of which Poecilobrycon
Eigenmann (1909) and Archicheir Eigenmann
(1909) are synonyms (see synonymies of Weitzman,
1966). Nannobrycon Hoedeman (1950) could be
recognized for N. eques (the generic type) and N.
unifasciatus because of their unique caudalfin
structure and “slant” swimming habit. To us, Nan-
nobrycon hardly seems worth recognizing until
studies on the behavior and anatomy associated
with this singular habit are accomplished. In this
connection, although the new species described
here, N. marilynae, swims horizontally, the female
in Figure 29 has the lower lobe of the caudal fin
larger than the upper, similar to N. eques and
N. unifasciatus. The distal end of one of the rays
of the upper lobe has shifted ventrally and lies
between the upper and lower lobes, approaching
the condition found in the homologous rays of N.
eques and N. unifasciatus. The caudal fin of the
male (same figure) appears similar to the majority
of the species of Nannostomus.

Two other characters need some discussion. Both
N. minimus and N. digrammus have greatly modi-
fied anal fins in the male and might be considered
related because of this shared specialization
(compare Figures 3 and 18). This could be con-
vergent; these species do not appear closely related
on any other basis and the developement of the
anal fin appears somewhat variable in N. digram-
mus. Thickened anal-fin rays are found in several
species of Nannostomus (see Weitzman, 1966) and
such rays are also present in the subfamily Lebias-
ininae as well as in the tribe Pyrrhulinini of the
subfamily Pyrrhulininae. Thus the presence of
thickened anal-fin rays and a trend toward a modi-
fication of the anal fin is characteristic of the
family. This greater degree of specialization in
the anal fin of two species of Nannostomus could
be convergent.

A few of the species of Nannostomus are known
to have contact organs, hypertrophic dermal cells
in the form of tubercles. Nannostomus bifasciatus
and N. unifasciatus were reported to have such
tubercles by Wiley and Collette (1970). Nannosto-






