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THE EGGS OF ANOPHELES GALVAOI AND ANOPHELES EVANSAE.
TWO SPECIES OF THE SUBGENUS NTSSORHYNCHUS

MARIA ANTCE MUREB SALLUM,T EDUARDO STERLINO BERGO,'� OSWALDO PAULO FORATTINI' ero
DANIEL CORUGEDO FLORESI

ABSTRACT. The ultrastructure of the eggs of Anopheles (Nyssorhynchus) galvaoi Causey, Deane, and
Deane and Anopheles (Nyssorhynchus) evansae (Brethes) are described and illustrated with scanning electron
micrographs. The eggs of these species are similar to those of Anopheles (Nyssorhynchus) aquasalis Curry,
Anopheles (Nyssorhynchus) oswaldoi (Peryassu), and Anopheles (Nyssorhynchus) konderi GalvSo and Da-
masceno in having floats long, widely joined posteriorly on the dorsal surface, the frill encircling the anterior
end of the egg, and the crown absent. A few distinctive characters to distinguish A n. evensae from An. galvaoi
are given.
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INTRODUCTION

The subgenus Nyssorftynchus Blanchard of
Anopheles Meigen includes 29 species that have
been traditionally subdivided into 3 sections: Al-
bimanus (16 species), Argyritarsis (9 species), and
Myzorhynchella (4 species). Cladistic morpholog-
ical analysis of the subfamily Anophelinae dem-
onstrated the 3 series to be paraphyletic groups
(Sallum et al. 2000). In addition to the 2 species
described in this article, eggs of 20 species of the
subgenus Nyssorhynchus have been described and
compared with scanning electron micrographs
(Rosa-Freitas and Deane 1989; Linley 1992; Rod-
riguez et al.1992; Linley et al. 1993, 1996; Linley
and Lounibos 1993; Marucci 1996; Forattini et al.
1997, 1998: Lounibos et al. 1997. 1998: Rubio-
Palis 1998). Many species of Nyssorftynchus are
difficult to distinguish by adult female morpholog-
ical characters. As a consequence, species recog-
nition is most often based on male genitalic char-
acters (Faran 1980, Linthicum 1988), molecular
characters (Wilkerson et al. 1995), and also mul-
tiple sources of characters, including egg rnorpho-
logical characters (Lounibos et al. 1998). How-
ever, intraspecific egg variants may diminish the
utility of these characters for species recognition.
Intraspecific egg variants have been noted in An.
strodei Root (Causey et al. 1944), An. albimanus
Wiedeman (Rodriguez et al. 1992), An. triannu-
latus Neiva and Pinto (Lounibos et al. 1997), and
An. lutzii Cruz (Forattini et al. 1998). The utility
of scanning electron microscopy (SEM) of eggs
for phylogenetic studies of the subgenus Anophe-
les (Nyssorhynchus) has been tested by Danoff-
Burg and Conn (unpublished data), who also used
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morphological data from adult males and females
as well as nuclear (ITS2) and mitochondrial DNA
(COII, ND2, and ND6) sequence data. Egg data
seem to be phylogenetically informative because
they contributed many unambiguous synapomor-
phies. In a recent study on mosquito eggs with
laser scanning microcopy and SEM, the proposal
was made that the flattened side of the egg is the
dorsal surface (Valle et al. 1999). This side tradi-
tionally has been considered to be the ventral sur-
face (Hinton 1968, Harbach and Knight 1980).
Scanning electron micrographs of eggs of An. gal-
vaoi Causey, Deane and Deane and An. evansae
(Brethes) are described and compared in the cur-
rent paper.

MATERIALS AND METHODS

Eggs were obtained from 7 females of An. gal-
vaoi and 5 of An. evansae that were collected from
human bait in Dourado, Jacar6 Pepira River
(22"05'00"5, 48"26'33'W\, State of Sdo Paulo, Bra-
zil. The procedures adopted to obtain eggs for SEM
were described by Forattini et al. (1997). Eggs were
allowed 36 h to embryonate, then lO-20 eggs of
each oviposition were transferred to vials contain-
ing Bouin's fixative. The remaining eggs of each
female were allowed to hatch and immatures were
raised to get progeny for morphological identifica-
tion. Lengths and widths of living eggs were mea-
sured with a stereomicroscope and digital length-
measuring set. Eggs were examined in a Jeol JSM
Pl5 scanning electron microscope (Akishima, To-
kyo, Japan). Voucher specimens are at the Ento-
mological Collection of Faculdade de Saride Prib-
lica, Universidade de S5o Paulo.

RESULTS

Anopheles (Nyssorhynchus) galvaoi
(Figs. 1 and 2)

Size.' Width 190-268 pm (mean 234 + O.Ol
pm), length 481-55 I pm (mean 509 + 0.02 pm),
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