Systematics of the
Neotropical Characiform Genus

Pseudocurimata Fernandez-Y €pez
(Pisces: Ostariophysi)

RICHARD P. VARI

SMITHSONIAN CONTRIBUTIONS10.,Z00LOGY - NUMBER " 490




SERIES PUBLICATIONS OF THE SMITHSONIAN INSTITUTION

Emphasis upon publication as a means of “diffusing knowledge" was expressed by the first
Secretary of the Smithsonian. In his formal plan for the Institution, Joseph Henry outlined a
program that included the following statement: “It is proposed to publish a series of reports,
giving an account of the new discoveries in science, and of the changes made from year to year
in all branches of knowledge.” This theme of basic research has been adhered to through the
years by thousands of titles issued in series publications under the Smithsonian imprint,
commencing with Smithsonian Contributions to Knowledge in 1848 and continuing with the
following active series:

Smithsonian Contributions to Anthropology
Smithsonian Contributions to Astrophysics
Smithsonian Contributions to Botany
Smithsonian Contributions to the Earth Sciences
Smithsonian Contributions to the Marine Sciences
Smithsonian Contributions to Paleobiology
Smithsonian Contributions to Zaology
Smithsonian Folklife Studies
Smithsonian Studies in Air and Space
Smithsonian Studies in History and Technology

In these series, the Institution publishes small papers and full-scale monographs that report
the research and collections of its various museums and bureaux or of professional colleagues
in the world of science and scholarship. The publications are distributed by mailing lists to
libraries, universities, and similar institutions throughout the world.

Papers or monographs submitted for series publication are received by the Smithsonian
Institution Press, subject to its own review for format and style, only through departments of the
various Smithsonian museums or bureaux, where the manuscripts are given substantive review.
Press requirements for manuscript and art preparation are outlined on the inside back cover.

Robert McC. Adams
Secretary
Smithsonian Institution



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY e« NUMBER 490

Systematics of the
Neotropical Characiform Genus
Pseudocurimata Fernandez-Yépez
(Pisces: Ostariophysi)

Richard P. Vari

SMITHSONIAN INSTITUTION PRESS
Washington, D.C.
1989



ABSTRACT

Vari, Richard P. Systematics of the Neotropical Characiform Genus Pseudocurimata
Fernandez-Yépez (Pisces: Ostariophysi). Smithsonian Contributions to Zoology, number 490,
28 pages, 18 figures, 1 table, 1989.—The genus Pseudocurimata Fernindez-Y épez (1948) is
redefined as a monophyletic subunit of the characiform family Curimatidae. Sharcd derived
features in the position of the first proximal radial pterygiophore of the dorsal fin relative to the
neural spines of the anterior vertebrae, the form of the anterior and medial articular surfaces of
the second hypobranchial, and the pronounced reduction or complete loss of the second set of
uroneurals define Pseudocurimata as a monophyletic lineage. Derived conditions of the second
hypobranchial, fourth ceratobranchial, second set of uroneurals, position of the first proximal
pterygiophore of the dorsal fin, number of vertebrae, and pigmentation characterize
monophyletic clades within the genus or are autapomorphic for species. Pseudocurimata is
unique among the genera recognized by Vari (1989) in being endemic to the rivers of the western
versant of the Andes.

Six species are recognized in Pseudocurimata: P. troschelii (Giinther, 1859), which inhabits
the rivers draining into the Gulf of Guayaquil in southwestern Ecuador, and the Rio Zarumilla
and Rio Tumbes of northwestern Peru; P. boulengeri (Eigenmann in Eigenmann and Ogle,
1907), which occurs in the rivers in southwestern Ecuador draining into the northern portions of
the Gulf of Guayaquil; P. lineopunctata (Boulenger, 1911) of the Rio San Juan, Rio Dagua, and
upper Rio Atrato in western Colombia, and the coastal rivers of northern Ecuador; P. patiae
(Eigenmann in Eigenmann, Henn, and Wilson, 1914) known only from the Rio Patia in
southwestern Colombia; P. peruana (Eigenmann, 1920a) of the Rio Chira and Rio Piura in
northwestern Peru; and P. boehlkei, a new species from the Rio Esmeraldas basin and possibly
the Rio Santiago system of northwestern Ecuador.

Curimatus brevipes Eigenmann and Ogle (1907) described on the basis of a specimen
originating from an uncertain, possibly Peruvian, locality, and Curimatus aureus Pellegrin
(1908) described from specimens collected in the Rio Guayas basin of Ecuador, are both placed
as synonyms of Pseudocurimata troschelii. Citations of the occurrence of Curimatus patiae in
the coastal rivers of northwestern Peru and those of Curimatus peruanus from the Amazon
drainages of Ecuador were misidentifications.

The historical zoogeography of the species of Pseudocurimata is discussed. The hypothesis
of intrageneric phylogenetic relationships is congruent with a scheme of sequential north to
south vicariance events along the western versant of the Andes in northwestern South America.
The majority of the species in the genus have discrete allopatric distributions, with some degree
of secondary, post-vicariance, dispersal evident in the rivers draining into the northern portions
of the Gulf of Guayaquil in the southwest of Ecuador, and possibly in the Rio Santiago system
of northwestern Ecuador.
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Montastrea cavernosa (Linnaeus).
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Systematics of the
Neotropical Characiform Genus
Pseudocurimata Fernandez-Yépez
(Pisces: Ostariophysi)

Richard P. Vari

Introduction

The genus Pseudocurimata Fernandez-Yépez as defined by
Vari (1989) inhabits the Rio Atrato of southwestern Colombia,
which drains north to the Caribbean Sea, and a series of rivers
emptying into the Pacific Ocean from southwestern Colombia,
through western Ecuador, to northwestern Peru. Pseudocuri-
mata, in the sense of that study, includes the majority of
curimatid species resident in the river systems to the west of the
Andean Cordilleras and is the only generic-level clade of the
Curimatidae endemic to the rivers of the western slopes of the
Andes. The restricted geographic distribution of the genus in
northwestern South America is, in turn, reflected in the limited
ranges of the species of Pseudocurimata, which are in some
cases endemic to one or two small river systems. Such generic
and specific level endemism in Pseudocurimata is noteworthy
both in comparison to the more extensive ranges typical of
most components of the South American ichthyofauna and
relative to the much broader geographic distributions of all
other curimatid genera (e.g., Curimatopsis (Vari, 1982a,b),
Potamorhina (Vari, 1984a), Curimata (Vari, in press a), and
Psectrogaster (Vari, in press b).

Vari (1989) redefined Pseudocurimata on the basis of the
common possession of several derived features, and assigned
seven nominal species of curimatids to the genus. The first of
these was Anodus troschelii proposed by Giinther (1859) based
on specimens from the “Western Andes of Ecuador.” That
species was followed chronologically by Curimatus boulengeri
Eigenmann (in Eigenmann and Ogle, 1907) from the Rio
Vinces of Ecuador, C. brevipes Eigenmann and Ogle (1907)

Richard P. Vari, Division of Fishes, Department of Vertebrate
Zoology, National Museum of Natural History, Smithsonian Institu-
tion, Washington, D.C. 20560.
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from an unspecified location possibly in Peru, C. aureus
Pellegrin (1908) based on specimens from the “Rio Guayas” of
Ecuador, C. lineopunctatus Boulenger (1911) of the Rio
Tamana in Colombia, C. patiae Eigenmann (in Eigenmann,
Henn, and Wilson, 1914) originating in the Rio Patia of
Colombia, and finally C. peruanus Eigenmann (1920a) from
the Rio Chira of northern Peru.

The nominal species of Pseudocurimata have been reported
in checklists (e.g., Fowler, 1945; Ovchynnyk, 1968; Ortega and
Vari, 1986), faunal studies (e.g., Béhlke, 1958; Chirichigno,
1963; Orcés, 1967), and monographic studies (e.g., Eigen-
mann, 1922). Nonetheless, the distinguishing features and
actual distribution of all members of the genus, and indeed of
all curimatids of the entire western versant of the Andes,
remained poorly understood. This situation is the outgrowth of
a number of factors. Most significant of these is the inadequate
sampling of the fish fauna in all the rivers along the western
slope of the Andes. The lack of detail in the original
descriptions of all nominal forms presents addition problems in
resolving questions of species validity and distribution. These
problems and others, general within the Curimatidae, are well
exemplified in Pseudocurimata, in which neither the recogniz-
able species nor their exact distributions have been well
understood. Indeed, reference to the species distribution maps
in this paper indicates that although our knowledge of the
distribution of the species of Pseudocurimata recognized as
valid has improved to a degree in recent years, we can still only
describe the geographic ranges of many forms in general terms.

The supraspecific taxonomy of the species united in
Pseudocurimata in this paper has been the subject of
alternative, often drastically different, schemes. Giinther
(1859:418) placed his species (troschelii) in Anodus Spix (in
Spix and Agassiz, 1829), a genus that is not available in the
Curimatidae (Roberts, 1974; Vari, 1983, 1989). He soon
thereafter (Giinther, 1864) shifted the species to Curimatus
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(= Curimata Bosc). The other previously proposed species
united herein in Pseudocurimata were originally described in
Curimatus. Curimatus was used by nearly all authors prior to
1948 to encompass the vast majority of the then-known species
of curimatids. That generic-level taxonomic stability was
dramatically challenged with Fernindez-Yépez’'s (1948:15)
partitioning of the members of the Curimatidae (his Curimati-
nae) among twenty-seven genera. Fernidndez-Yépez proposed
and diagnosed Pseudocurimata to encompass ten nominal
species distributed through much of the geographic range of the
Curimatidae on both sides of the Andean Cordilleras. Béhlke
(1958:108) noted that the purported distinguishing features for
Pseudocurimata failed, however, to scparate the members of
the genus from Curimatorbis, also described by Ferndndez-
Yépez (1948). As a consequence Bohlke placed Pseudocuri-
mata as a synonym of Curimatorbis. Bhlke’s more inclusive
concept of Curimatorbis was utilized by Orcés (1967) and
Ovchynnyk (1968), but not by Chirichigno (1963), Géry
(1972), and Fowler (1975). Those authors rather used Pseu-
docurimata or Curimata for some of the species in Pseudocuri-
mata of this study.

Leaving aside momentarily the question of generic recog-
nizability raised by Bohlke, we nonetheless confront the
problem that Pseudocurimata as defined by Fernindez-Yépez
is not monophyletic. Only four of the species of Pseudocuri-
mata of Fernandez-Yépez (lineopunctata, troschelii, boulen-
geri, and brevipes) share the derived features hypothesized by
Vari (1989) as diagnostic for the genus. The data of Vari
indicate that these four species are furthermore united in a
monophyletic lineage with three other nominal species as-
signed by Ferndndez-Yépez to Curimatorbis (peruana and
patiae) or retained incerti sedis in Curimata (aureus).
Ferndndez-Yépez incorporated six other nominal species in his
broadly inclusive Pseudocurimata. Those species, excluded
from the genus in this study, neither share the synapomorphies
characteristic of the species assigned to Pseudocurimata by
Vari (1989) and in this study, nor do they form a monophyletic
group. Rather Pseudocurimata elegans (Steindachner, 1874),
P. elegans bahiensis (Eigenmann and Eigenmann, 1889), P.
morawhannae (Eigenmann, 1912a), and P. guentheri (Eigen-
mann and Eigenmann, 1889) of the classification proposed by
Ferndndez-Yépez possess a number of derived features
characteristic of Steindachnerina Fowler, and were conse-
quently assigned by Vari (1989) to that genus. Pseudocurimata
ocellata (Eigenmann and Eigenmann, 1889) of Fernindez-
Yépez shares synapomorphies in diverse body systems with the
species of Curimata (Vari, 1989). Finally Pseudocurimata
gilberti (Quoy and Gaimard, 1824) is transferred by Vari
(1989) to the questionably monophyletic genus Cyphocharax
Fowler. Thus it is evident that Pseudocurimata as defined by
Ferndndez-Yépez was neither readily recognizable phenetically
nor natural phyletically.

The uncertainties about species identity and distribution
noted above, along with a lack of information on the
intrageneric evolutionary history of the clade, demonstrate the
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need for a revisionary and phylogenetic reanalysis of Pseu-
docurimata. The present study has three major aims: first, to
determine the recognizable species in the group and their
distinguishing features; second, to analyze the morphological
variation within Pseudocurimata, and propose a hypothesis of
the phylogenetic relationships within the genus; and third, to
delimit the known geographic distributions of the recognizable
forms, and put forward a hypothesis on the historical
biogeography of the genus. This paper is part of a series that
deals with aspects of the phylogeny, taxonomy, and historical
biogeography of curimatid characiforms (Vari, 1982a,b, 1983,
1984a,b, 1987, 1988; in press a,b; Vari and Castro, 1988; Vari
and Géry, 1985; Vari and Nijssen, 1986; Vari and Vari, 1989).
Vari (1989) advanced a hypothesis of generic- and supragen-
eric-level phylogenetic relationships within the Curimatidae.
That study and the hypothesis of the relationship of the
Curimatidae to its proximate sister groups, the Prochilodon-
tidae, Anostomidae, and Chilodontidae, put forward by Vari
(1983) provide the phyletic framework for the outgroup
analyses and polarity determinations of those features that
demonstrate discrete variability within Pseudocurimata. The
hypothesis of the evolutionary relationships within Pseudocu-
rimata is derived following the methodology outlined in
previous phylogenetic studies of the Curimatidae, its compo-
nents, and proximate relatives of the family (Vari, 1982a, 1983,
1984a, 1989, in press a,b).

METHODS AND MATERIALS.—Measurements were made
with dial calipers and data recorded to tenths of a millimeter.
Counts and measurements were made on the left side of
specimens whenever possible. Counts of total vertebrae were
taken from radiographs and cleared and stained specimens,
with the fused PU,+U, considered a single bone, and the
vertebrae incorporated into the Weberian complex counted as
four elements. The numbers in parentheses that follow a
particular vertebral count are the numbers of radiographed
specimens with that count. In the species descriptions, subunits
of the head are presented as proportions of head length (HL).
Head length itself and measurements of body parts are given as
proportions of standard length (SL). In the counts of median
and pelvic fins, the unbranched fin-rays are indicated by lower
case roman numerals and branched fin-rays are indicated by
arabic numerals. The observed range in each species for the
values of each count and measurement is presented first,
followed by the value of the holotype or lectotype for a
particular count or measurement, when available, in brackets.
In the case of Pseudocurimata troschelii, which has two junior
synonyms, the data in parentheses are the values for the
lectotype of P. troschelii. Morphometric and meristic data for
the type series of all nominal species considered conspecific
with P. troschelii are presented in Table 1.

The “Material Examined” section of each species account is
arranged in the following sequence: number of specimens of
the species examined (in parentheses the number of specimens
forming the basis for the presented meristic and morphometric
data and the range of standard lengths (in mm) for these
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specimens), collection locality of specimens, institutional
abbreviation, catalog number, number of specimens in the lot
(in parentheses the number of specimens in the lot from which
counts and measurements were taken, if less than the total
number of specimens, and the standard lengths (in mm) of
those individuals). Geographic descriptors are first country
(capitalized), then state, province, department or district as
appropriate (in italics), followed by more specific locality data.
Information on collectors and date of collection of examined
specimens is presented only in the case of the type series of
Pseudocurimata boehlkei. The common names presented are
those found in the literature, although such terminology is not
necessarily standardized across the entire range of the species.
Osteological preparations were cleared and counterstained for
cartilage and bone using a modification of the technique
outlined by Taylor and Van Dyke (1985).

ABBREVIATIONS.—The following abbreviations for institu-
tions and collections are used.

AMNH  American Museum of Natural History, New York

ANSP Academy of Natural Sciences of Philadelphia

BMNH  British Museum (Natural History), London

CAS California Academy of Sciences, San Francisco

CM Carnegie Museum (collections now at FMNH)

FMNH Field Museum of Natural History, Chicago

18] former Indiana University collections, now dis-
persed to various repositories.

KU University of Kansas, Museum of Natural History,
Lawrence

MCz Museum of Comparative Zoology, Cambridge

MEPN Museo de Biologia de la Escuela Politécnica
Nacional, Quito, Ecuador

MNHN Muséum National d’Histoire Naturelle, Paris

NMNH  National Museum of Natural History, Smithsonian
Institution, Washington, D.C.

NMW Naturhistorisches Museum, Vienna

NRM Swedish Museum of Natural History, Stockholm

UMMZ  University of Michigan, Museum of Zoology, Ann
Arbor

USNM former United States National Museum, collections

in the National Museum of Natural History,
Smithsonian Institution, Washington, D.C.
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Character Description and Analysis

The synapomorphies defining Pseudocurimata as a mono-
phyletic component of the Curimatidae and diagnosing
monophyletic subunits of the genus are detailed in the
immediately following sections. These shared derived features
are listed and numbered sequentially on Figure 4. The
numbering of the synapomorphies in the following descriptions
and analyses corresponds to that in Figure 4 and the
“Phylogenetic Reconstruction.” In some instances, features that
are phylogenetically informative relative to the monophyly of
Pseudocurimata or clades within the genus were discussed in
detail in previous publications centering on questions of
intrafamilial or intrageneric relationships of curimatids. The
reader is referred to the cited papers for further information on
those features, the morphology of homologs in examined
outgroups, and underlying hypotheses of polarity.

Gill Arches

SECOND HYPOBRANCHIAL (H,).—The genera Curimata,
Psectrogaster Eigenmann and Eigenmann, Steindachnerina,
Curimatella Eigenmann and Eigenmann, and Cyphocharax, the
proximate outgroups to Pseudocurimata (Vari, 1989), have a
continuous cartilage of approximately constant thickness along
the anterior and medial margins of the ossified portion of the
second hypobranchial. That articular cartilage and the associ-
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ated proximate ossified portions of H, are significantly
modified in Pseudocurimata. In all species of the genus both
the ossified and cartilaginous portions of the second hypobran-
chial proximate to the anterolateral margin of the third
basibranchial (BB,) are expanded vertically. As a consequence
the articular surface (PMAP) between the second hypobran-
chial and the third basibranchial is vertically more extensive
(Figures 1,2) than in proximate outgroups. Associated with the
vertical expansion of the articular surface on the second
hypobranchial is the subdivision of the continuous articular
cartilage along the anterior and medial margins of the element
that is characteristic of sister groups to Pseudocurimata. All
species of Pseudocurimata have two cartilage bodies along
those margins of the second hypobranchial instead of a
continuous cartilage. These cartilaginous articular surfaces are
separated by an ossified region at the anteromedial angle of the
bone (Figures 1, 2). The anterior cartilage mass extends along
the anterior and anteromedial portion of the second hypobran-
chial, meeting its counterpart of the other side at the midsagittal
plane (Figure 2). The longitudinally elongate medial articular
cartilage on H, contacts the lateral surface of the unpaired
median cartilage body that extends along the anterior border of
the ossified portion of the third basibranchial (BB,).

The vertical expansion of the portion of the articular surface
of the second hypobranchial proximate to the anterior cartilage
of the third basibranchial and the subdivision of the originally
continuous cartilage along the anterior and medial surfaces of
the element into two discrete articular cartilages are hypothe-
sized to jointly constitute a synapomorphy for the species of
Pseudocurimata (SYNAPOMORPHY 1).

As discussed by Vari (1989), the presence of two separate
cartilages along the anterior and medial margins of the second
hypobranchial is not, however, limited to Pseudocurimata
within the Curimatidac. Two distinct cartilage bodies along
those borders of the ossification also occur in the curimatid
genera Curimatopsis Steindachner and Potamorhina Cope. The
cartilages in those two genera differ from the those in
Pseudocurimata both in relative position and overall morphol-
ogy. Furthermore neither the second hypobranchials in Curi-
matopsis nor those in Potamorhina demonstrate the vertical
expansion characteristic of that element in Pseudocurimata.
These structural differences raise the possibility of the
non-homology of the conditions of the H, cartilages among
those taxa. Such a hypothesis is furthermore congruent with the
most parsimonious hypothesis of intrafamilial relationships
(Vari, 1989). The presence of two cartilages along the anterior
and medial margins of the second hypobranchial in Curimatop-
sis and Potamorhina on the one hand and Pseudocurimata on
the other is consequently hypothesized to be homoplastic (see
Vari, 1989, for further details on these features in the
Curimatidae).

The ventral surface of the second hypobranchial also
demonstrates a series of modifications that characterize
monophyletic subunits of Pseudocurimata. All curimatids,
with the exception of some species of Pseudocurimata, have a
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PMAP

FIGURE 1.—Pseudocurimata peruana, USNM 285667, anterior section of
ventral portion of gill arches, dorsal view (dense patterned stippling represents
cartilage). (BB = basibranchial (2 and 3); C = ceratobranchial (1 and 2); H =
hypobranchial (1 and 2); and PMAP = posteromedial articular process of
second hypobranchial.)

AVPHg

PMAP BB3

FIGURE 2.—Second hypobranchial and proximate elements of anterior section
of ventral portions of gill arches, Pseudocurimata peruana, USNM 285667;
ventral view (dense patterned stippling represents cartilage). Elements of first
gill-arch not shown; ligament between anteroventral processes of second and
third hypobranchials depicted only on one side. (AVPH = anteroventral process
of hypobranchials (2 and 3); BB = basibranchials (2 and 3); C, =
ceratobranchial 2; H, = hypobranchial 2; LIG = ligament between anteroventral
processes of hypobranchials 2 and 3; PMAP = posteromedial articular process
of second hypobranchial.)

relatively flat ventral surface of the second hypobranchial,
characterized by a moderate development of ridges and bony
sculpturing. This hypothesized plesiomorphous condition of
the element, limited to P. lineopunctata within Pseudocuri-






