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A new species of Parotocinclus
(Siluriformes: Loricariidae)
from the rio Sao Francisco basin, southeastern Brazil

Alexandre Cunha Ribeiro*, Alex Luiz de Andrade Melo* and Edson H. L. Pereira**

Parotocinclus prata, new species, is described from the headwaters of the rio da Prata, Minas Gerais State,
southeastern Brazil. It is distinguished from all known Parotocinclus species by the unique combination of an
entirely naked abdomen in adults, rostral plates that are reduced in extent with anterior margins that fall short
anteriorly of the rostral margin of the snout, lacking a ventral curvature, 25-29 median plates, and a pectoral girdle
that is only exposed laterally. The phylogenetic relationships of the new species are discussed.

Parotocinclus prata, espécie nova, é descrita com base em espécimes obtidos das cabeceiras do rio da Prata, Estado
de Minas Gerais, sudeste do Brasil. A nova espécie é distinguivel das demais conhecidas de Parotocinclus devido
a combinagdo tnica do abdomem inteiramente nu nos adultos, placas rostrais de comprimento reduzido, de forma
que suas margens anteriores nio ultrapassam anteriormente a margem rostral do focinho, nio curvando-se
ventralmente, 25-29 placas medianas e cintura peitoral exposta apenas nas regides laterais. As relagdes filogenéti-
cas da nova espécie sdo discutidas.

Introduction Paraguay, Jequitinhonha, Mucuri, and prior to
this publication the Sdo Francisco basin (Gara-
The genus Parotocinclus Eigenmann & Eigenmann,  vello, 1977; Garavello, 1988). The revision of Paro-
1889 consists of 19 described species (Garavello,  tocinclus by Garavello (1977) was followed by the
1977; Schimidt & Ferraris, 1985; Garavello, 1988;  description of species by various authors (e.g.
Schaefer, 1988; Schaefer & Provenzano, 1993), with  Schmidt & Ferraris,1985; Garavello, 1988; Schaefer,
a disjunct distribution from the Guyana Shield,  1988; Schaefer & Provenzano, 1993). That trend
through the Amazon basin to the coastal drainag-  and the continued collecting of undescribed spe-
es of eastern and southeastern Brazil (Schaefer, cies of the genus (Heraldo Britiski and Roberto E.
1988; Schaefer & Provenzano, 1993). Parotocinclus ~ dos Reis, pers. com.) suggests that Parotocinclus
species are not recorded from various South Amer-  may be much more diverse than previously doc-
ican drainages, including some of the larger river ~umented.
systems in the Amazon basin, the rios Parand- Despite the increased attention to phyloge-

Laboratério de Ictiologia de Ribeirdo Preto, Departamento de Biologia, FFCLRP- USP, Av. Bandeirantes 3900,
14040-901 Ribeirdo Preto, Sdo Paulo, Brazil.
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netic level problems in Parotocinclus, questions
persist on the systematics of the genus. In the
most recent phylogenetic study on the Hypopto-
pomatinae (Schaefer, 1998), Parotocinclus could not
be defined in terms of unique derived characters
(i.e. autapomorphies), and the diagnosis for the
genus presented by Reis & Schaefer (1998) con-
sists of combinations of characters that are not
necessarily derived.

Recent collecting efforts in the headwaters of
the rio da Prata, a tributary of the rio Sdo Francis-
co in Minas Gerais State, southeastern Brazil,

yielded an undescribed species of Parotocinclus
which is described herein.

Methods

Measurements were made to the nearest 0.1 mm
with digital calipers according to Boeseman (1968:
fig. 5) with the addition of modifications suggest-
ed by Armbruster & Page (1996). Plate counts
and nomenclature follow schemes of serial ho-
mology proposed by Schaefer (1997). Other counts
include: predorsal plates (number of plates from
the tip of the supraoccipital process up to and
including the nuchal plate); dorsal plates between
the posterior ray of the dorsal fin and the adipose
spine (excluding any plate in contact with the
adipose spine); dorsal plates within the mem-
brane of the adipose fin; dorsal plates between
the adipose-fin and the caudal-fin membrane;
ventral plates within the anal-fin interradial mem-
brane; ventral plates from the end of the anal fin
to the caudal-fin membrane; number of dorsal,
pectoral, pelvic, anal, and caudal-fin branched
rays; and number of premaxillary and dentary
teeth. All morphometric and meristic data, in-
cluding premaxillary and dentary teeth, were tak-
en from the left side of the specimen.

Osteological examination was performed on
specimens cleared and double-stained (c&s) ac-
cording to the procedures of Taylor & Van Dyke
(1985). Institutional abbreviations follow Leviton
et al. (1985) with the addition of LIRP (Labo-
ratério de Ictiologia de Ribeirdo Preto).

Parotocinclus prata, new species
(Fig. 1)

Holotype. MZUSP 68359, 38.2 mm SL; Brazil: Mi-
nas Gerais: rio Sao Francisco basin, municipio de
Presidente Olegdrio, headwaters of rio da Prata,
stream tributary of ribeirdo Quiricé, fazenda Sao
Zeferino, near Galena; approximately 18°22'S
46°14.3'W; A. C.Ribeiro & A. L. A. Melo, 19 March
2000.

Paratypes. MZUSP 68360, 4, 17.8-28.0 mm SL;
MCP 27381, 5, 29.1-40.8 mm SL, 1c&s; collected
with holotype. — LIRP 1136, 38, 19.8-41.9 mm SL,
1 c&s; Brazil: Minas Gerais: rio Sdo Francisco
basin, municipio de Presidente Olegdrio, head-
waters of rio da Prata, ribeirdo Quirico, near Ga-
lena; approximately 18°19'S 46°03'W; A. C. Ribei-
ro, 13 Oct 2000. — LIRP 1137, 6, 25.9-33.7 mm SL;
Brazil: Minas Gerais: rio Sao Francisco basin,
municipio de Presidente Olegario, upper rio da
Prata, fazenda Devaneio; approximately 18°23.5'S
46°14.3'W; A. C. Ribeiro, 14 Oct 2000. - LIRP 1138,
3, 32,4-38.1 mm SL; Brazil: Minas Gerais: rio Sao
Francisco basin, municipio de Presidente Ole-
gdrio, headwaters of rio da Prata, cérrego Sao
Jodo, fazenda Devaneio; approximately 18°23.5'S
46°16'W; A. C. Ribeiro, 14 Oct 2000.

Diagnosis. Parotocinclus prata is distinguished
from all other Parotocinclus species by the combi-
nation of the following characters: total absence
of platelets on the abdomen in specimens of all
sizes (the absence of platelets on the abdomen
has been recorded in other Parotocinclus species
only in juveniles) and by having rostral plates
reduced in extent with anterior margins that fall
short of the anterior of the rostral margin of the
snout, lacking a ventral curvature. It is further
distinguished from other Parotocinclus species
with naked areas on the abdomen in the number
of median plates (25-29 vs. 21-23 in P. spilosoma,
23-24 in P, cearensis, 23 in P. cesarpintoi, and 22-24
in P. haroldoi) and by having the pectoral girdle
exposed only on small areas on each side (vs.
almost totally exposed in other species except for
P. cearensis).

Description. Morphometrics and meristics are
given in Table 1. Dorsal profile of body gently
arched from snout tip to dorsal-fin origin; straight
from near of dorsal-fin base to adipose-fin origin;
slightly concave from near adipose-fin base to

Ribeiro et al.: Parotocinclus prata
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caudal-fin base. Ventral profile of body straight
to slightly concave from snout tip to base of
pectoral fins; straight from that point to anal-fin
origin and then slightly concave to caudal-fin
base. Greatest body depth at dorsal-fin origin.
Least body depth at caudal peduncle. Greatest
body width at opercular region. Trunk mostly
straight and gradually tapering to caudal-fin base.
Trunk and caudal peduncle rounded in cross sec-
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Fig. 1. Parotocinclus prata, holotype, MZUSP 68359, 38.2 mm SL; Brazil: rio Sdo Francisco basin.
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tion, trunk slightly flattened at base of dorsal and
pectoral fins and laterally compressed caudally.
Body progressively narrowing caudally from clei-
thrum. Head wide and rounded anteriorly. Inter-
orbital region flat to slightly convex, with latter
margins slightly elevated. Snout straight to slight-
ly convex anterior to nares. Eyes small and dor-
solaterally placed.

Body entirely covered by plates, except for
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ventral surface from mouth to anus, region overly-
ing opening of swimbladder capsule, and around  gins fall short of rostral margin of snout, lacking
pectoral, pelvic, and anal-fin insertions. Rostral

plates reduced in extent such that anterior mar-

a thickened ventral curvature. Body and head

Table 1. Morphometric and meristic data of Parotocinclus prata.

holotype n range  mean sd
Morphometrics
Standard length (mm) 382 29 17.8-419 331 55
Percentage of standard length
Predorsal length 44.8 29  34.0-483 441 24
Head length 31.2 29 30.3-448 331 25
Cleithral width 26.9 29 208276 248 14
Snout length 17.0 29  14.4-184 165 09
Interorbital width 121 29 118133 126 04
Dorsal-fin spine length 221 29 166234 215 15
Folded dorsal-fin length 23.9 29 205-253 232 13
Base of dorsal-fin length 12.6 29 107-156 136 1.2
Interdosal length 19.7 29  16.5-244 209 17
Thorax length 17.0 29 152217 181 16
Pectoral-fin spine length 25.1 29  18.0-251 229 15
Abdomen length 23.6 29 192-253 229 17
Pelvic-fin spine length 17.7 29 121-199 170 16
Postanal length 289 29 27.6-352 316 20
Caudal peduncle depth 10.0 29 8.4-10.5 94 05
Adipose-fin spine length 8.7 29 4.8- 92 80 09
Anal width 13.7 29 89-151 129 12
Snout-opercle length 252 29 250286 272 09
Head width 27.0 29 258-279 270 0.6
Percentage of head length
Head depth 48.3 29 367497 459 24
Snout length 54.6 29  365-608 50.1 4.3
Orbital diameter 15.7 29 135194 172 16
Percentage of cleithral width
Anal width 50.9 29 427-612 518 4.2
Meristics
Dorsal plates 26 23 26-28 265 0.6
Mid-dorsal plates 22 22 22-26 241 1.0
Median plates 26 23 25-29 259 09
Mid-ventral plates 25 22 22-25 235 1.0
Ventral plates 23 22 21-25 233 09
Predorsal plates 5 23 5-6 57 05
Dorsal plates between posterior ray of dorsal fin and adipose spine 8 23 7-8 74 05
Dorsal plates from end of adipose-fin to caudal-fin membrane 4 23 4-7 56 08
Dorsal plates within membrane of adipose fin 3 23 2-4 3.0 04
Ventral plates within anal-fin interradial membrane 4 23 3-5 42 07
Ventral plates from end of anal fin to caudal-fin membrane 13 23 12-14 129 07
Dorsal-fin branched rays 7 23 7 70 00
Pectoral-fin branched rays 6 23 6 6.0 00
Pelvic-fin branched rays 5 23 5 50 0.0
Anal-fin branched rays 5 23 5 50 00
Caudal-fin branched rays 14 23 14 140 00
Premaxillary teeth 31 23 22-35 281 31
Dentary teeth 31 23 22-35 294 34

Ribeiro et al.: Parotocinclus prata
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without crests. Head and body plates covered
with odontodes, uniform in size and distribu-
tion, but not arranged in conspicuous rows. Pec-
toral girdle surface mostly covered by thick layer
of skin. Pectoral girdle partially exposed, with
small odontodes only near base of pectoral fins.

Tip of adpressed pectoral fin reaching to mid-
dle of pelvic fin, with posterior margins slightly
rounded. Tip of adpressed pelvic fin reaching
anal-fin origin. Pelvic fin with large medially
projected odontodes. Dorsal-fin origin at vertical
behind end of pelvic-fin base. Dorsal fin spinelet
small, with dorsal-fin locking mechanism vestig-
ial, non-functional. Adipose fin present. Lower
caudal-fin lobe slightly longer than upper lobe.

Lips roundish, papillose. Maxillary barbel
present. Teeth slender, bifid, with larger medial
cusp bladelike and slightly rounded, and smaller
lateral cusp minute and pointed.

Color in alcohol. Background color of dorsal
surface of head and body black to brown. Five
light saddles present on dorsal surface of body,
located at predorsal area, base of dorsal-fin, be-
tween dorsal and adipose fins, along base of
adipose fin, and at base of caudal fin. Ventral
surface of body unpigmented. First dorsal, pec-
toral, pelvic, and adipose-fin spines with four to
five, three to five, two to three, and one to three
dark transversal stripes, respectively. Branched
rays of these fins with series of spots aligned in
four or five continuous transverse stripes. Cau-
dal fin with irregular color pattern, ranging from
vertical stripes to areas with large blotches on
both dorsal and ventral lobes.

Distribution. Parotocinclus prata is known from
four localities in the upper reaches of the rio da
Prata, a tributary of the rio S&o Francisco basin
(Fig. 2). This is the first species of Parotocinclus to
be described from the rio Sdo Francisco basin.

Etymology. Specific epithet, prata, refers to rio
da Prata, the river basin from where this new
species was collected. It is treated as a noun in
apposition.

Ecological notes. All specimens were collected
on 19 March and 13-14 October 2000 at four local-
ities in headwaters of rio da Prata, rio Sdo Fran-
cisco basin, Minas Gerais State, Brazil (Fig. 2).
The type locality (a tributary of ribeirao Quiricd)
and cdrrego Sao Jodo (a direct tributary of rio da

Ichthyol. Explor. Freshwaters, Vol. 13, No. 3
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Fig. 2. Eastern Brazil and adjoining areas showing ap-
proximate position of type locality and area of occur-
rence of Parotfocinclus prata (black dot); 1, rio da Pra-
ta; 2, rio Sdo Francisco; 3, rio Parand.

Prata) are clear water creeks surrounded by dense
gallery forest (Fig. 3), with the bottom composed
of rocks, pebbles and sand, with submerged litter
only at the bottoms of the larger and deeper
pools. The other two localities (ribeirdo Quiricd
and rio da Prata) are larger water bodies, with
scarce marginal vegetation and the substrate com-
posed solely of sand.

Geomorphologically, the area of rio da Prata
basin is characterized by plateaus of early creta-
ceous rocks of the Areado group, furrowed by
deep valleys (Barbosa et al, 1970; Campos &
Dardenne, 1997). According to Rizzini (1992), the
general vegetation of the area belongs to the so-
called Provincia Central, with savannah-like cer-
rado prevalent, with gallery forests along water
bodies and open higher altitude fields along the
hill tops. The general climate is tropical, with the
annual mean temperature varying between 22
and 23 °C and with a mean annual rainfall of
about 1200 and 1300 mm (Britski et al., 1984). The
elevation is approximately 800 m in the collec-
tion areas.

Specimens of P. prata from the type locality
and from cérrego Sao Jodo were associated with
rocky bottom, in areas of rapids, as shown in
Figure 3. In ribeirdo Quiricé and rio da Prata,
specimens of the species were found in associa-
tion with marginal vegetation, an apparently plas-
tic behavior that permits its survival in such lo-




Quiricd, approximately 18°22'S 46°14.3'W.

calities, since the exclusively sand substrate at
those sites is unnatural, being rather a conse-
quence of soil erosion resulting from agriculture
practices and deforestation.

Stomach contents of specimens from type lo-
cality and ribeirdo Quiricé included diatoms, cya-
nobacteria (Gloeocapsa), green algae (Spirogyra,
Mesotaenium, Chlorella), organic matter and sand.
The most abundant items at both localities were
green algae (Spirogyra and Mesotaenium).

Discussion

The analysis of the anatomical characters of
P. prata within the phylogenetic framework of
catfishes of the Hypoptopomatinae proposed by
Schaefer (1998) permits a partial resolution of the
phylogenetic position of the species. The pres-
ence of an exposed pectoral girdle (partially ex-
posed in the case of this new species), a nasal
capsule opening ventrally, a pterotic bone pierced
by numerous enlarged fenestrae, the presence of
a metapterygoid channel, a partially closed ar-
rector fossae of the ventral pectoral girdle, the

Fig. 3. General view of type locality of Parotocinclus prata. Brazil: rio Sdo Francisco basin: tributary of ribeirdo

presence of medially paired snout plates, and the
presence of enlarged odontodes on both the dor-
sal and ventral margins of the snout indicate that
P. prata is a member of the subfamily Hypopto-
pomatinae. The inclusion of P. prata within the
tribe Otothyrini is based on its possession of a
metapterygoid channel depth about 50 % of its
length, a preopercle reflected medially, and an
expanded fourth infraorbital (Schaefer, 1998).
The monophyly of Parotocinclus is not sup-
ported by autapomorphies and its relationship
with other members of the Otothyrini is unclear
(Schaefer, 1998). The inclusion of the new species
in Parotocinclus is based on Reis & Schaefer’s
(1998) diagnosis of the genus. According to those
authors, Parotocinclus can be distinguished from
other genera of the Otothyrini by the following
set of characters: the trunk from the posterior
margin of dorsal-fin base to the caudal fin is not
rectangular, the caudal peduncle is round to ovoid
in cross section, the posterodorsal margin of the
pterotic-supracleithrum is short (distance from
its posterior tip to posterior margin of the orbit
approximately 2.0 times in the orbit diameter),
the lateral opening of the swimbladder capsule is

Ribeiro et al.: Parotocinclus prata
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small, six branched pectoral-fin rays are present,
a caudal fenestrum is present anterior to the notch
between hypurals 2 and 3, and the adipose fin is
present. Parotocinclus prata possesses all these
characters.

Garavello (1977) recognized two species groups
within Parotocinclus based on morphological and
ecological differences among the species. The
P. maculicauda group includes P. maculicauda (Stein-
dachner, 1877), P. doceanus Garavello, 1977, P. jimi
Garavello, 1977, P. amazonensis Garavello, 1977,
P. minutus Garavello, 1977, and P. britskii Boese-
man, 1974. The P. spilosoma group includes P. spi-
losoma (Fowler, 1941), P. cearensis Garavello, 1977,
and P. cesarpintoi Ribeiro, 1939. Garavello did not
place P. cristatus Garavelo, 1977 and P. bahiensis
(Ribeiro, 1918) in either group (Schaefer, 1988).
Subsequently, Garavello (1988) included P. longi-
rostris Garavello, 1988 and P. aripuanensis Garavel-
lo, 1988 in the P. maculicauda and P. haroldoi Gara-
vello, 1988 in the P. spilosoma species group.

Parotocinclus prata cannot be unambiguously
assigned to either of the two species groups pro-
posed by Garavello (1977) because it has charac-
ters of both of them such as: (1) enlarged odon-
todes on the unbranched fin-rays (P. maculicauda
group character); (2) a naked abdomen (inter-
preted as a P, spilosoma group feature - despite the
fact that in none of species in the group is the
abdomen entirely naked, except in juveniles); and
(3) the fact that it was collected both on a rocky
substrate as well as in submerged vegetation (ec-
ological characters assigned to both P. spilosoma
and P. maculicauda groups, respectively). Further-
more, the classificatory scheme proposed by Ga-
ravello (1977) is not applicable to other Parotocin-
clus species (e.g. P. spilurus (Fowler, 1949) and
P collinsae Schmidt & Ferraris, 1985) that share
characters of both species groups (Schaefer, 1988).

Evidence for monophyletic clades of Paroto-
cinclus species from Guyana Shield and Amazon
River basins were provided by Schaefer & Proven-
zano (1993), based on putatively derived mor-
phometric and coloration features. The P. longi-
rostris clade, which includes P. longirostris, P. poly-
ochrus, and P. eppleyi, from the upper Rio Orinoco
and rio Negro basins, is diagnosed by sharing an
elongate, pointed snout and a pigmentation pat-
tern consisting of a Y-shaped markings on both
the head and snout, and the transverse pre-dor-
sal path. An additional, more inclusive clade
diagnosed on the basis of a derived presence of a
triangular dark pigmentation patch at the anteri-
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or dorsal fin base, includes members of the longi-
rostris clade plus three species widely distributed
in the Guyana Shield and Amazon basin: P. ama-
zonensis from the rio Solimdes, P. aripuanensis,
from the rio Aripuand of Brazil, and P. britskii,
from the Guyana Shield of Suriname and Vene-
zuela and the rio Pard of Brazil.

We found no evidence of a close relationships
between P. prata and the members of the just
cited clades, nor is there a basis for its inclusion
in any of the known species groups. As noted by
de Pinna (1989), there is a general tendency to
place highly derived forms in separate high-level
groups and to unite generalized form in a taxon
of equivalent rank, as a consequence of the ac-
ceptance of symplesiomorphies as potential indi-
cators of monophyly. This appears to be the case
of Parotocinclus. Nothwithstanding those prob-
lems the evidence indicates that the species should
be assigned to Parotocinclus as presently delimit-
ed and that practice if followed to make the spe-
cies available for future phylogenetic studies.

Comparative material. Parotocinclus spilosoma: ANSP
69411, 3 paratypes; Brazil: Paraiba: Campina Grande.
P. haroldoi: MZUSP 36890, 1 paratype; Brazil: Piaui: C6r-
rego Otaviano, Po¢o do Sanhard, Riacho Sanhard.
P. cesarpintoi: MNR] 1154, 6; Brazil: Alagoas: rio Paraiba,
Quebrangulo. P. jimi: MZUSP 24531, 7; Brazil: Bahia: rio
dos Peixes, afluente do rio das Contas, fazenda Pedra
Branca, Itajibd. P. maculicauda: MZUSP 35292, 4; Brazil:
Sao Paulo: Ribeirdo Grande, bairro Jaracatia, Miracatu.

Acknowledgments

Osvaldo Oyakawa provided facilities and access to
MZUSP collections, Heraldo Britski kindly allowed
examination of type specimens under his care, Katiane
Mara Ferreira helped with the identification of stom-
achs contents. This paper was greatly improved by the
suggestions and criticisms of Lilian Casatti, Ricardo M.
C. Castro, Flavio A. Bockmann, Marcelo R. Britto, Naér-
cio Menezes, Roberto E. Reis, Carl J. Ferraris, Jr,, and
Richard P. Vari. We sincerely thank all those individu-
als. This work was partially supported by the State of
Séo Paulo Research Foundation (FAPESP) within the
BIOTA/FAPESP — The Biodiversity Virtual Institute
Program (www.biota.org.br) through the Thematic
Project “Diversidade de peixes de riachos e cabeceiras
da bacia do Alto rio Parand no Estado de Sao Paulo,
Brasil / Fish diversity of the headwaters and streams of
the Upper Parand River system in State of Sao Paulo,
Brazil” (FAPESP grant No. 98/05072-8) and by PRON-
EX Project “Conhecimento, Conservagdo e Utilizagio
Racional da Diversidade da Fauna de Peixes do Brasil”
(FINEP/CNPq grant No. 661058/1997-2).




Literature cited

Armbruster, J. W. & L. M. Page. 1996. Redescription of
Aphanotorulus (Teleostei, Loricariidae) with descrip-
tion of one new species, A. ammophilus, from the
Rio Orinoco Basin. Copeia, 1996: 379-388.

Barbosa, O., O. P. G. Brauns, R. C. Dyer & C. A. B.
Rodrigues da Cunha. 1970. Geologia da Regido do
Tridngulo Mimeiro. Boletim da Divisdo de Fomen-
to da Produgédo Mineral, DNPM, 136: 1-140.

Boeseman, M. 1968. The genus Hypostomus Lacépede,
1803, and its Surinam representatives (Siluriformes,
Loricariidae). Zool. Verh., 99: 1-89.

— 1974. On two Surinam species of Hypoptopomati-
nae, both new to science (Loricariidae, Siluriformes,
Ostariophysi). Proc. Kon. Nederl. Acad. Wetensch.,
77: 257-271.

Britski, H. A., Y. Sato & A. B. S. Rosa, 1984. Manual de
identificagdo de peixes da regido de Trés Marias
(com chave de identificagdo para os peixes da Bacia
do Sdo Francisco). Camara dos Deputados, Coor-
denacdo de Publicagbes, CODEVASP, Divisao de
Pesca, Brasilia, 143 pp.

Campos, J. E. G. & M. A. Dardenne. 1997. Estratigrafia
e sedimentacdo da bacia Sanfranciscana: uma re-
visdo. Rev. Bras. Geocienc., 27: 269-282.

Fowler, H. W. 1941. A collection of fresh-water fishes
obtained in eastern Brazil by Dr. Rodolpho von
Thering. Proc. Acad. Nat. Sci. Philadelphia, 93: 123-
199.

Garavello, J. C. 1977. Systematics and geographical dis-
tribution of the genus Parotocinclus Eigenmann &
Eigenmann, 1889 (Ostariophysi, Loricariidae). Arq.
Zool., 28: 1-37.

— 1988. Three new species of Parotocinclus Eigenmann
& Eigenmann, 1889 with comments on their geo-
graphical distribution (Pisces, Loricariidae). Natu-
ralia, Sdo Paulo, 13: 117-128.

Leviton, A. E., R. H. Gibbs, E. Heal & C. E. Dawson.
1985. Standards in herpetology and ichthyology:
Part I. Standard symbolic codes for institutionalre-
source collections in herpetology and ichthyology.
Copeia, 1985: 802-832.

Pinna, M. C. C. de. 1989. A new sarcoglandine catfish,
phylogeny of its subfamily, and an appraisal of the
phyletic status of the Trichomycterinae (Teleostei,
Trichomycteridae). Amer. Mus. Novit., 2950: 1-39.

Reis, R. E. & S. A Schaefer. 1998. New cascudinhos from
southern Brazil: systematics, endemism, and rela-
tionships (Siluriformes, Loricariidae, Hypoptopo-
matinae). Amer. Mus. Novit., 3254:1-19.

Ribeiro, A. M. 1918. Trés géneros e dezessete novas
espécies de peixes brasileiros. Rev. Mus. Paulista,
10: 629-646.

Rizzini, C. D. 1992. Tratado de fitogeografia do Brasil:
aspectos ecolégicos, sociolégicos e floristicos. 2° ed.
Ambito Cultural Edigdes, Rio de Janeiro, 747 pp.

Schaefer, S. A. 1988. A new species of the loricariid
genus Parotocinclus from southern Venezuela (Pis-
ces: Siluroidei). Copeia, 1988: 182-188.

— 1997. The Neotropical cascudinhos: systematics and
biogeography of the Otocinclus catfishes (Siluri-
formes: Loricariidae). Proc. Acad. Nat. Sci. Phila-
delphia, 148: 1-120.

— 1998. Conflict and resolution: Impact of new taxa
on phylogenetic studies of the Neotropical cascudin-
hos (Siluriformes: Loricariidae). Pp. 375-400 in: L.
R. Malabarba, R. E Reis, R. P. Vari, Z. M. S. Lucena
& C. A. Lucena (eds), Phylogeny and classification
of Neotropical fishes. Edpucrs, Porto Alegre.

Schaefer, S. A. & F. R. Provenzano. 1993. The Guyana
Shield Parotocinclus: systematics, biogeography, and
description of a new Venezuelan species (Siluroi-
dei: Loricariidae). Ichthyol. Explor. Freshwaters, 4:
39-56.

Schmidt, R. E. & C. J. Ferraris.1985. A new species of
Parotocinclus (Pisces: Loricariidae) from Guyana.
Proc. Biol. Soc. Wash., 98: 341-346.

Steindachner, F. 1877. Die Siisswasserfische des stidostli-
chen Brasilien. (IV). Sitz. Ber. Akad. Wiss. Wien,
Math. Naturwiss. Cl.,, Abt. I, 76: 217-230.

Taylor, W. R. & G. C. Van Dyke. 1985. Revised proce-
dures for staining and clearing small fishes and
other vertebrates for bone and cartilage study. Cy-
bium, 9: 107-119.

Received 8 May 2001
Revised 30 November 2001
Accepted 20 January 2002

Ribeiro et al.: Parofocinclus prata

Ichthyol. Explor. Freshwaters, Vol. 13, N
© 2002 by Verlag Dr. Friedrich Pfeil, Mi

A comparison
of the
and coa

Michael Hardman*
Jonathan W

In 1908, Carl H. Eigenmann travelec
visited by Eigenmann. We sampled
seven. Eigenmann reported a total
specimens and were taken from are:
of species richness detected by eac
Georgetown where fewer species wi
attributed to environmental degrad:
area, environmental degradation w
increases the number of freshwater £
of species distributions in the Potaro
species at Tumatumari cataract.

Introduction

In 1908, Carl H. Eigenmann, one
nent ichthyologists of his time, t
into the interior of Guyana [=Br

Illinois Natural History Surve;
Present address: Academy of
nia 19103, USA. E-mail: sabaj
Department of Biological Scien
armbrjw@mallard.duc.auburn
Present address: Department |
USA. E-mail: knouft@biology
Present address: Department o
tion Boulevard, Los Angeles, (
wexx Present address: Florida Muse
E-mail: Ipagel@pop.ufl.edu

Aok

2

Ichthyol. Explor. Freshwaters, Vol. 13, No.




