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INTRODUCTION

The structure of the endophallus or internal sac
of aedeagus and its characters were studied and
used in Chrysomelidae taxonomy: Sagrinae
(Sharp & Muir 1912; Mann & Crowson 1991),
Bruchinae (Sharp & Muir 1912; Mann &
Crowson 1996), Donaciinae (Sharp & Muir 1912;
Askevold 1987, 1988, 1990), Criocerinae (Mann
& Crowson 1996; Bukejs 2010; Bukejs & Ferenca
2010; Bezděk & Baselga 2015; Schmitt & Uhl
2017), Cassidinae (Mann 1988a; Mann & Crowson
1996), Chrysomelinae (Sharp & Muir 1912; Mann
& Crowson 1996; Bontems 2013), Galerucinae
(Grobbelaar 1993; Mann & Crowson 1996),
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Cryptocephalinae (Mann 1988b; Mann &
Crowson 1996; Leonardi & Sassi 2001; Sassi
2001a, 2001b; Bukejs & Barševskis 2008; Moura
2009), Eumolpinae (Sharp & Muir 1912; Mann &
Crowson 1996), and Synetinae (Mann & Crowson
1981). In many cases, sclerotized structures (e.g.
sclerites, flagellum, spines, spiculas) were exam-
ined only. The shape and location of membra-
nous structures have been poorly studied. Re-
cently, characters of a fully inflated endophallus
were studies in Timarcha Samouelle, 1819
(Petitpierre & Anichtchenko 2018). The signifi-
cance of this method in Coleoptera taxonomy was
discussed previously (Arzanov 2003; Kasatkin
2006; Janovska et al. 2013).
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In the current paper, the structure of a fully in-
flated endophallus in Cassida denticollis
Suffrian, 1844, C. prasina Illiger, 1798, C.
sanguinolenta O.F. Müller, 1776, and C. viridis
Linnaeus, 1758 is described and illustrated.

MATERIAL AND METHODS

The examined material was collected in Latvia
and deposited in the collection of the Daugavpils
University (Daugavpils, Latvia) [DUBC]. The
method for preparation of a fully inflated
endophallus was according to Janovska et al.
(2013).

Abbreviations for endophallic structures:
ADP – apical-dorsal protuberance
ADS – apical-dorsal swelling
AVS – apical-ventral swelling
AP – appendix
AS – apical sclerite
BDP – basal-dorsal protuberance
BLP – basal-lateral protuberance
BVP – basal-ventral protuberance
BVS – basal-ventral sclerites
BDS – basal-dorsal sclerites
MDP – medial-dorsal protuberance
MDS – medial-dorsal swelling
MLP – medial-lateral protuberance
MVP – medial-ventral protuberance

RESULTS AND DISCUSSION

The structure of a fully inflated endophallus was
studied in four Cassida species. The endophallus
is membranous, symmetrical and divided in three
parts (basal, medial and apical). Borders between
these parts are indistinct, without strong con-
strictions.

Cassida denticollis Suffrian, 1844 (Fig. 1)
Basal part elongate, cylindrical; with distinct lon-
gitudinal ventral (BVS) and dorsal (BDS)
sclerites; with small lateral protuberances (BLP)
located in apical half; and with short ventral pro-
tuberance (BVP) in apical half. Medial part elon-

gate, subcylindrical, slightly curved; with wide
swelling (MDS) dorsally in basal two-third, and
small dorsal protuberance (MDP) at apex; with
small lateral protuberances (MLP); and with small
ventral protuberance (MVP) medially. Apical part
subcylindrical, with swelling dorsally (ADS);
apical sclerite (AS) narrow, moderately long,
slightly curved.

C. sanguinolenta O.F. Müller, 1776 (Fig. 2)
Basal part elongate, cylindrical; with dorsal
sclerites (BDS); with moderately large lateral
protuberances (BLP) located in apical half; and
with long ventral protuberance (BVP) in apical
half. Medial part elongate, subcylindrical, slightly
curved; with swelling (MDS) dorsally in basal
two-third, and small dorsal protuberance (MDP)
at apex; with small lateral protuberances (MLP);
and with small ventral protuberance (MVP) me-
dially. Apical part subcylindrical, with dorsal
swelling (ADS), and with large ventral protuber-
ance (AVP); apical sclerite (AS) narrow, short,
almost straight.

C. prasina Illiger, 1798 (Fig. 3)
Basal part elongate, cylindrical; without sclerites;
with small lateral protuberances (BLP) located in
apical half; and with long ventral protuberance
(BVP) in apical half. Medial part elongate, cylin-
drical; with small lateral protuberances (MLP);
and with moderately large ventral protuberance
(MVP) medially. Apical part elongate, strongly
curved; with dorsal (ADS) and ventral (AVS)
swellings; apical sclerite (AS) narrow, short,
strongly curved.

C. viridis Linnaeus, 1758 (Fig. 4)
Basal part elongate, cylindrical; with distinct lon-
gitudinal ventral (BVS) and dorsal (BDS)
sclerites; with two small lateral protuberances
(BLP) located in apical half; with large ventral
protuberance (BVP) medially, and with moder-
ately large dorsal protuberance (BDP) in apical
half. Medial part cylindrical, swollen; lateral
protuberances (MLP) large, with large sclerotized
thorn apically; and with moderately large ventral
protuberance (MVP) in basal half. Apical part
hemispherical, lateral sides with minutely
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Figs 1–2. Fully inflated endophallus of Cassida sp.: 1 – C. denticollis; 2 – C. sanguinolenta; a –
dorsal view, b – ventral view, c – lateral view
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Figs. 3–4. Fully inflated endophallus of Cassida sp.: 3 – C. prasina; 4 – C. viridis; a – dorsal view, b
– ventral view, c – lateral view.
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spiculiferous fields; dorsal protuberance (ADP)
small; appendix bilobed, and sclerotized apically;
apical sclerite (AS) missing.

The species Cassida denticollis,  C.
sanguinolenta, and C. prasina are very similar
morphologically and poorly distinguishable.
According to Bieńkowski (2009) they are sibling-
species. An examination of fully inflated
endophallus in these species showed distinct
difference in: (1) shape of apical sclerite, (2) pos-
sessing or lacking of basal sclerites, and (3) shape
and location of protuberances. This method can
be helpful in Cassida taxonomy, especially in case
of morphologically close species.
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