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Reproductive strategy of Microglanis garavelloi
(Pisces: Pseudopimelodidae)
a newly discovered small catfish
from the upper Parana River basin, State of Paran4, Brazil

Lidia Costa da Silva-Albuquerque* and Oscar Akio Shibatta*

This study is the most comprehensive on the reproductive strategy of Microglanis garavelloi, including abundance
of individuals, body length, sex proportion, description of female and male external morphology, gonadal develop-
ment stages, fecundity, the mean length of first gonadal maturation, and reproductive seasonality. A total of 559
specimens of Microglanis garavelloi were collected monthly, from October 2010 to September 2011, in the Couro
de Boi Stream, Paranapanema River basin. The sexual proportion was 1:1 (259 females and 300 males; t=-0.756,
P>0.05). Females were larger than males, reaching 40.5 mm SL vs. 33.7 mm SL in males. The mean length of first
gonadal maturation was 24.5 mm SL for females and 23.1 mm SL for males. Specimens of the larger-sized classes
were more abundant in January (composed of 95 % of adults; mean=30.2+2.68 mm SL) and smaller sizes in
February (92 % juveniles; mean=15.3+2.52 mm SL). Reproductive females showed a dominance of large vitel-
logenic oocytes in the final stage with a mean diameter of 1.15 mm, and relative fecundity of 12.8 +1.02 oocytes/
SL, resulting in low fecundity. According to gonadosomatic index analysis, females and males have sexual matu-
ration synchronism, seasonal reproductive strategy, spawning occurring in the summer, with the reproductive
peak in January, coinciding with the hottest and wetter season. The species is non-territorial and promiscuous, as
evidenced by the capture of several co-occurring specimens of both sexes in a small place. Management actions
are suggested to preserve this species with restricted distribution.

Introduction

Microglanis is the most species-rich genus of the
family Pseudopimelodidae (29 species, Souza-
Shibatta et al., 2018). However, the biology of
Microglanis species is still far from satisfactorily
known (Shibatta, 1998, 2003). One of the critical
studies on reproductive features of Microglanis
species is Gomes (1946), who recorded mature
ovaries in M. iheringi, refuting the hypothesis
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that the specimens identified as Microglanis were
juveniles of Pseudopimelodus. Later, Winemiller
(1989) provided details on the reproduction of
M. iheringi, pointing out that its low fecundity
and seasonal reproductive strategy.

Microglanis garavelloi is a small and relatively
newly discovered catfish species with a rarefied
distribution in the upper Parand River basin
(Shibatta & Benine, 2005). Typically, this species
forms small groups in restricted areas on stream

Programa de Pés-Graduagao em Ciéncias Bioldgicas, Universidade Estadual de Londrina, 86059-990, Londri-

na, PR, Brazil. E-mail: shibatta@uel.br (corresponding author)

Ichthyol. Explor. Freshwaters — ISSN 0936-9902 (print)
© 2021 by Verlag Dr. Friedrich Pfeil, Miinchen, Germany

www.pfeil-verlag.de



12

Literature cited

Abilhoa, V., R. R. Braga, H. Bornatowski & J. R. S. Vi-
tule. 2011. Fishes of the Atlantic rain forest streams:
ecological patterns and conservation. Pp. 259-282
in: O. Grillo & G. Venora (eds.), Changing diversity
in changing environment. InTech, Rijeka.

Alcaraz, H. S. V., W. ]. Graga & O. A. Shibatta. 2008.
Microglanis carlae, a new species of bumblebee
catfish (Siluriformes: Pseudopimelodidae) from
the rio Paraguay basin in Paraguay. Neotropical
Ichthyology, 6: 425-432.

Azevedo, J. W.]., A. C. L. Castro, L. S. Soares, M. H.
L. Silva, H. R. Ferreira & L. A. Magalhdes. 2012.
Comprimento médio de primeira maturacao para a
tildpia-do-Nilo, Oreochromis niloticus, Linnaeus,1758
(Perciformes: Cichlidae) capturado na bacia do
Bacanga, Sdo Luis, MA. Boletim do Laboratério de
Hidrobiologia, 25: 49-54.

Balshine, S. & K. A Sloman. 2011. Parental care in fishes.
Pp. 670-677 in: Farrell, A. P. (ed.), Encyclopedia
of fish physiology: from genome to environment.
Volume 1. Academic Press, San Diego.

Barrow, P. 1997. Breeding the bumblebee catfish, Mi-
croglanis iheringi. Tropical Fish Hobbyist, 46: 82-91.

Begon, M., C. R. Townsend & J. L. Harper. 2003. Ecol-
ogy: individuals, populations, and communities.
Blackwell Scientific, London, 945 pp.

Brown-Peterson, N.]., D. M. Wyanski, F. Saborido-Rey,
B. J. Macewicz & S. K. Lowere- Barbieri. 2011. A
standardized terminology for describing reproduc-
tive development in fishes. Marine and Coastal
Fisheries, 3: 52-70.

Caviglione, J. H., L. R. M. Kiihl & P. H. Caramori. 2000.
Cartas climéticas do Parana. Londrina, Instituto
Agrondmico do Parana.

Dickerson, B. R., T. P. Quinn & M. F. Willson. 2002.
Body size, arrival date, and reproductive success
of pink salmon, Oncorhynchus gorbuscha. Ethology
Ecology & Evolution, 14: 29-44.

Eigenmann, C. H. 1912. The freshwater fishes of British
Guiana, including a study of the ecological group-
ing of species and the relation of the fauna of the
plateau to that of the Lowlands. Carnegie Museum,
Pittsburg, 51 pp.

Esguicero, A. L. H. & M. S. Arcifa. 2010. Biology and
population feature of a rare species of Pseudop-
imelodidae from the upper Parand River basin.
Biota Neotropica, 10: 161-167.

Gomes, A. L. 1946. A review of Microglanis, a genus of
South American catfishes, with notes on related
genera. Occasional Papers of the Museum of Zool-
ogy, 494: 1-19.

Heinimaa, S. & P. Heinimaa. 2004. Effect of the female
size on egg quality and fecundity of the wild At-
lantic salmon in the sub-arctic River Teno. Boreal
Environment Research, 9: 55-62.

Kasumovic, M. M. & M. C. B. Andrade. 2006. Male devel-
opment tracks rapidly shifting sexual versus natural
selection pressures. Current Biology, 16: 242-243.

Kokko, H. & D. ]J. Rankin. 2006. Lonely hearts or sex
in the city? Density-dependent effects in mating
systems. Philosophical Transactions of the Royal So-
ciety of London B: Biological Sciences. 361: 319-334.

Michalany, J. 1990. Técnica histolégica em anatomia pa-
tolégica com instrugdes para o cirurgido, enfermeira
e citotécnico. Edusp, Sao Paulo, 24 pp.

Nikolsky, G. V. 1963. The ecology of fishes. Academic
Press, London, 352 pp.

Price, N., S. Green, J. Troscianko, T. Tregtenza & M.
Stevens. 2019. Background matching and disrup-
tive coloration as habitat-specific strategies for
camouflage. Scientific Reports, 9: 7840.

Schaefer, H. M. & N. Stobbe. 2006. Disruptive coloration
provides camouflage independent of background
matching. Proceedings of the Royal Society B, 273:
2427-2432.

Shibatta, O. A. 1998. Sistemdtica e evolugao da familia
Pseudopimelodidae (Ostariophysi, Siluriformes),
com a revisdo taxondmica do género Pseudopimelo-
dus. PhD Dissertation, Universidade Federal de Sao
Carlos, Sao Carlos, 357 pp.

Shibatta, O. A. 2003. Family Pseudopimelodidae. Pp.
401-405 in: R. E. Reis et al. (eds.), Check list of the
freshwater fishes of South and Central America.
Edipucrs, Porto Alegre.

Shibatta, O. A. 2014. A new species of Microglanis (Si-
luriformes: Pseudopimelodidae) from the upper
rio Tocantins basin, Goias State, Central Brazil.
Neotropical Ichthyology, 12: 81-87.

Shibatta, O. A. & R. C. Benine. 2005. A new species
of Microglanis (Siluriformes: Pseudopimelodidae)
from upper rio Parand basin, Brazil. Neotropical
Ichthyology, 3: 579-585.

Siegel, S. 1975. Estatistica ndo-paramétrica para as
ciéncias do comportamento. McGraw-Hill, Sao
Paulo, 350 pp.

Sokal, R. R. & F.]. Rohlf. 1995. Biometry: the principles
and practice of statistics in biological research. W.
H. Freeman, New York, 887 pp.

Souza-Shibatta, L., J. F. R. Tonini, V. P. Abrahéo, L. R.
Jarduli, C. Oliveira, L. R. Malabarba, S. H. Sofia &
O. A. Shibatta. 2018. Reappraisal of the systematics
of Microglanis cottoides (Siluriformes, Pseudopimelo-
didae), a catfish from Southern Brazil. Plos One,
13: e0199963.

Sturges, H. 1926. The choice of a class-interval. Journal
of the American Statistical Association, 21: 65-66.

Torezan, J. M. D. 2002. Nota sobre a vegetacao da bacia
do rio Tibagi. Pp. 103-107 in: M. E. Medri et al.
(eds.), A bacia dorio Tibagi. M. E. Medri, Londrina.

Vazzoler, A. E. A. M. 1996. Biologia da reproducao
de peixes teledsteos: teoria e pratica. EDUEM,
Maringa, 169 pp.

Silva-Albuquerque & Shibatta: Microglanis garavello



Winemiller, K. O. 1989. Patterns of variation in life
history among South American fishes in seasonal
environments. Oecologia, 81: 225-241.

Wootton, R. J. & C. Smith. 2015. Reproductive biol-
ogy of teleost fishes. West Sussex, John Wiley and
Sons, 472 pp.

Woynarovich, E. & L. Horvath. 1980. The artificial
propagation of warm-water finfishes — a manual
for extension. FAO Fisheries Technical Paper, 201:
1-183.

Zaniboni-Filho, E., S. Meurer, O. A. Shibatta & A. P.
O. Nuiier. 2004. Catélogo ilustrado de peixes do
alto rio Uruguai. UFSC/Tractebel Energia, Floria-
népolis, 128 pp.

Received 26 January 2021
Revised 12 April 2021
Accepted 12 August 2021

Ichthyol. Explor. Freshwaters, IEF-1169

13



The whole contribution can be
purchased as PDF file.

Availability

Generally all our publications are available as PDF files;

full publications as a general rule after the printed version

is out of print. If you have questions concerning particu-

lar contributions please contact us by e-mail:
pdf@pfeil-verlag.de.

The PDF files are protected by copyright.

The PDF file may be printed for personal use.

The reproduction and dissemination of the content or
part of it is permitted.

Itis not allowed to transfer the digital personal certificate
or the password to other persons.

Prices
Books: Prices are to be found in the catalog.

Articles in journals and single contributions or chapters
in books:

10 EURO basic price per order (including the first 10
pages),

and

0.50 EURO per page, beginning with the 11" page.

Page numbers are found in the contents of the publica-
tions.

Orders

Use our order form for PDF files or send your order in-
formal per e-mail (pdf@pfeil-verlag.de). The only ac-
cepted payment is by credit card. While using the order
form for PDF files, your data will be transmitted by secure
link (ssl). You also may send the informations informally
by e-mail, fax, phone or mail.

Handling

As soon as possible, depending on our business hours
and your order, you will receive your PDF file together
with the certificate and password by e-mail.

Larger PDF files can be downloaded from our webspace,
if necessary.

Your invoice will be sent out by e-mail after we charged
your credit card.

To open the encrypted PDF files you have to install your
personal certificate after your first order. All PDF files
with the same certificate can be opened from that time
on.

Dieser Beitrag kann als
PDF-Datei erworben werden.

Verfugbarkeit von PDF-Dateien

Prinzipiell sind von allen unseren Publikationen PDF-
Dateien erhaltlich. Komplette Publikationen in der Regel
erst nachdem die gedruckte Version vergriffen ist. An-
fragen bezlglich bestimmter Beitrdge richten Sie bitte
per E-Mail an pdf@pfeil-verlag.de.

Die PDF-Dateien sind urheberrechtlich geschiitzt.
Ein Ausdruck der PDF-Dateien ist nur fir den personli-
chen Gebrauch erlaubt.

Die Vervielfaltigung von Ausdrucken, erneutes Digitali-
sieren sowie die Weitergabe von Texten und Abbildungen
sind nicht gestattet.

Das personliche Zertifikat und das Passwort diirfen nicht
an Dritte weitergegeben werden.

Preise

Bicher: Die Preise sind dem Katalog zu entnehmen.
Zeitschriftenbeitrage und einzelne Kapitel aus Sammel-
bénden bzw. Buchern:

10 EURO Grundbetrag pro Bestellung (einschlieRlich
der ersten 10 Seiten),

und

0,50 EURO pro Seite ab der 11. Seite.

Den Umfang der Beitrdge entnehmen Sie bitte den In-
haltsverzeichnissen.

Bestellungen

Bestellungen sind mit dem PDF-Bestellformular oder
formlos per E-Mail (pdf@pfeil-verlag.de) an uns zu
richten. Die Bezahlung ist ausschlie3lich per Kreditkar-
te moglich. Bei Verwendung unseres Bestellformulars
werden die Kreditkartendaten Uber eine gesicherte
Verbindung (ssl) Ubermittelt. Sie kdnnen die Daten aber
auch formlos per E-Mail, Fax, Post oder telefonisch
Ubermitteln.

Abwicklung

So bald wie méglich, aber abhangig von unseren Biiro-
zeiten und der gewinschten Bestellung, schicken wir
lhnen die PDF-Datei(en) zusammen mit Ihrem persoén-
lichen Zertifikat und dem zugehdrigem Passwort per
E-Mail. GroRere Dateien bieten wir lhnen gegebenenfalls
zum Herunterladen an.

Der fallige Betrag wird von Ihrer Kreditkarte abgebucht
und Sie erhalten die Rechnung ebenfalls per E-Mail.
Um die verschlisselten PDF-Dateien 6¢ffnen zu kénnen,
muss bei der ersten Bestellung das passwortgeschitz-
te personliches Zertifikat installiert werden, welches
anschlieRend auf dem Rechner verbleibt. Alle mit diesem
Zertifikat verschlisselten Dateien kénnen anschlieBend
auf diesem Rechner getffnet werden.



