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First observations of annualism in Millerichthys robustus
(Cyprinodontiformes: Rivulidae)

Omar Dominguez-Castanedo*, Miguel Angel Mosqueda-Cabrera*
and Stefano Valdesalici**

Millerichthys robustus survives in ephemeral pond habitats from Papaloapan river basin in Mexico by producing
drought-tolerant diapausing embryos. Four stages in fertilized embryos were observed: Dispersion/re-aggrega-
tion, Diapause I, Diapause II, and Diapause III confirming its annualism. Eggs extracted from soil when the pool
was completely dry were found in Diapause I. The chorion surface ornamentation is reported for this species for

the first time.

Introduction

The cyprinodontiform family Rivulidae is a di-
versified group of killifishes, with currently more
than 324 valid species occurring between south-
ern Florida and northeastern Argentina (Costa,
2008). A part of the rivulid taxa, known as an-
nual killifishes (Myers, 1942), are uniquely found
in swamps and isolated pools that seasonally dry
(Nico et al., 1987; Costa, 1995, 1998). The ability
to survive in seasonal swamps and pools is due
to the thickened chorion eggs, which make eggs
resistant to water loss, and a complex embryonic
development including diapause (Wourms,
1972a-c).

Three rivulids species are reported in Mexico:
Cynodonichthys tenuis, Kryptolebias marmoratus,
and Millerichthys robustus (Huber, 1992; Costa,
2008). Millerichthys robustus is known from the
Papaloapan and Coatzacoalcos River drainages

(Miller & Hubbs, 1974), and was included in the
subfamily Rivulinae in Costa (1998, 2008) but not
in Costa (2011). To date, there is no data available
about its lifestyle (Huber, 1992; Costa, 1995, 1998).
The primary purpose of the present study is to
describe its annual nature.

Material and methods

We have studied a population of Millerichthys
robustus from a seasonal pond near Papaloapan
River in Tlacotalpan, Veracruz, Mexico. The pond
(18°37'39.3"N 95°38'53.0" W) was 30 x 20 m, with
a maximum depth of 90 cm.

Fish were caught primarily using dip nets and
transported to the laboratory in order to establish
a laboratory stock. The parameters of water qual-
ity were measured with a Hanna® C99 multi-
parametric spectrophotometer: NH,, NH;, NO,,
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