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THE ULTRASTRUCTURAL ANALYSIS OF SCALES IN
BRACHYPERA CAPIOMONT, 1868 AND

HYPERA GERMAR, 1817
(COLEOPTERA: CURCULIONIDAE: HYPERINAE)1

Mahmut Erbey2 and Selami Candan3

ABSTRACT: The scales that are external morphological characters in Brachypera Capiomont, 1868
and Hypera Germar, 1817 (Curculionidae: Hyperinae) were examined using light and scanning elec -
tron microscope (SEM). Dried museum materials were used in this study. After softening the mate-
rials, abdomens were removed to reach elytra. Similarities and differences among the species are
discussed. Although the scales look alike under the light microscope, they showed a rather different
pattern with SEM. The fine structure of scales was shown to be useful for comparing species.   
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The Hyperinae are currently divided into two tribes: Cepurini Capiomont,
1867, and Hyperini Marseul, 1863 (Skuhrovec, 2008). Alonso-Zarazaga and Lyal
(2002) listed 22 genera in the tribe Hyperini occurring chiefly in the Palaearctic
Region. The relationships between the genera and their status in the tribe
Hyperini have never been satisfactorily resolved (Skuhrovec, 2008). The taxo-
nomic status of three genera (Donus, Brachypera and Hypera) in the tribe Hy -
perini is here clarified and augmented. Differential morphological characters of
the adults and larvae of the Hyperinae are not unambiguous and the taxonomic
position within the family Curculionidae is still unresolved. The number of teeth
of the mandible seems to be an especially important larval character at the genus
level. The species of Hypera are well known both in larval and adult stages and
both larval (four teeth on the mandible) and adult characters (surface of elytra
with setae and scales) place it in Donus auct. (Skuhrovec, 2008).

In taxonomy of Curculionidae (Coleoptera), the several external morphologic
characters like teeth, hairs, setae, scales, punctures and color have been used by
many researchers (Caldara, 1984, 1990; Dieckmann, 1980; Erbey, 2010; Kus -
chel, 1995; Marvaldi and Lanteri, 2005; Morimoto, 1962; Ter-Minasyan, 1978,
1988; Sert, 1995; Skuhrovec, 2005, 2006, 2007, 2008; Thompson, 1992). In Cur -
cul  ionidae taxonomy, scales have been used as important characters (Hoffmann,
1954; Pesarini, 1980; Caldara, 1990; Erbey and Candan, 2013). 

The aim of this study is to show the fine structure of scales in Brachypera
Capiomont, 1868 and Hypera Germar, 1817 representing two tribes that can be
used for separation. Separation can be best illustrated by utilizing the scanning
electron microscope (SEM).
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METHODS
Two species of Brachypera Capiomont, 1868 (Brachypera dauci and B. luna-

ta) and six species of Hypera Germar, 1817 (H. contaminata, H. farinosa, H. nig-
rirostris, H. plantaginis, H. postica and H. rumicis) (Curculionidae: Hyperinae)
were investigated. The specimens were selected from the museum materials that
had been collected from central Anatolia in 2011. First, the specimens were retai-
ned in a pot for about 24 hours at 30° for softening. Then semielytra of the spe-
cimens were removed from the abdomens and cleaned through fine dissection.
The samples were examined by light microscope. For examination with the
SEM, elytra were dried and mounted with double-sided carbon tape on SEM
stubs, coated with gold in a Polaron SC 502 Sputter Coater, and examined with
a JOEL JSM 6060 SEM operated at 10 kV. We then investigated the surface mor -
phology of scales under x1000 magnification. The classification that we used in
this study is that of Skuhrovec (2008).

RESULTS
Under the light microscope

The scales of Brachypera dauci are like a series of roof tiles and the inner sur-
face of some scales are empty and appear yellowish-white (Fig. 1a); in B. luna-
ta, elytra are densely covered by rounded brown scales (Fig. 1b); the scales of
Hypera rumicis are oblong or rectangular, and lightly yellow (Fig. 1c); in
H. plantaginis the scales are separated to two projections like that of a fork, and
are dark yellow (Fig. 1d); in H. farinosa, the scales also are separated weakly
from the apical part like a fork, and are dark yellow (Fig. 1e); in H. postica, the
scales are separated from near the basal part and appear yellowish-brown (Fig.
1f); in H. contaminata and H. nigrirostris the scale shape is simple and resem-
bles a “V”  (Figs. 1g-h). 

Under the scanning electron microscope
The ultrastructure of scales that cover the body appear different from one an -

other. In Brachypera dauci, the scales are oval and wide like a leaf, and the sur-
face has many longitudinal processes that are densely chitinized, and the apical
edge is serrated (Fig. 2a); in B. lunata, scales are almost oval, the apical parts are
wide, the surface knit, and the scales are connected at their base by fibers which
resemble a net (Fig. 2b); in Hypera rumicis, the scales are longitudinal, the api-
cal edge is concave, and the surface has many longitudinal processes (Fig. 2c);
in H. plantaginis, the scales resemble a tulip, widened basally and separated into
two projections apically, and the surfaces of the scales have longitudinal proces-
ses (Fig. 2d); in H. farinosa, the scales are like a plate widened from the middle,
and the apical edge of the scales have three projections (Fig. 2e); in H. postica,
the scales also resemble two long projections (Fig. 2f); in H. contaminata, the
scales separate into two main projections basally, and the surface has weak lon-
gitudinal processes (Fig. 2g); in H. nigrirostris, the scales separate into two pro-
jections basally, but the surface is smooth (Fig. 2h). 
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Fig. 1. Photos of scales in light microscope; a- Brachypera dauci, b- B. lunata, c-
Hypera rumicis, d- H. plantaginis, e- H. farinosa, f- H. postica, g- H. contaminata,
h- H. nigrirostris. 
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Fig. 2. SEM photos of scales at x1000 magnification; a- Brachypera dauci, b- B. luna-
ta, c- Hypera rumicis, d- H. plantaginis, e- H. farinosa, f- H. postica, g- H. contamina-
ta, h- H. nigrirostris. 
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DISCUSSION

In this study, the scales of species in Brachypera Capiomont, 1868 and Hypera
Germar, 1817 (Coleoptera:  Curculionidae) were examined with light and scan-
ning electron microscope in order to determine the differences and similarities
among them. Under the light microscope, the shape and the color of scales ap -
pear similar, especially those of Brachypera dauci and B. lunata (Figs. 1a, b);
Hypera plantaginis, H. farinosa and H. postica (Figs. 1d, e, f); H. contaminata
and H. nigrirostris (Figs. 1g, h) are similar in terms of shape and color of the
scales.

Under SEM (x1000 magnifications), surface morphology of scales are clearly
different for all species. In Brachypera dauci and B. lunata, although the scales
are similar in light microscope, the ultrastructure of scales was different. In
Hypera, the scales in all species, except H. rumicis, resembled a fork that either
separated medially (H. plantaginis, H. farinosa ad H. postica) (Figs. 2d, e, f) or
basally (H. contaminata and H. nigrirostris) (Figs. 2g, h). However, there are dis-
tinct differences between the species.  

Several authors have used the structures of scales in Curculionidae (Cole op -
tera). Hoffmann (1954) gives morphology of the scales in several species of
Hypera genus. But, drawings are too simple to be taxonomically sufficient.
Because specimens when examined under a light microscope have ambiguous
characteristics, it is important to use an alternate method of comparing species.
Pesarini (1980) describes several species of Phyllobius (Entiminae) genus and
also Caldara (1990) describes several species of Tychius (Cur cul ion inae) genus
with light microscope, but they refer simply to general morphology. Erbey and
Candan (2013) describe scales with light and scanning electron microscope in
four species of Tychius genus. They stated that the morphology (the shape and
the color) of scales are similar under the light microscope, but under the scan-
ning electron microscope, the surface morphologies of scales have many diffe-
rences.

As a result, although appearing similar under the light microscope, there are
differences when the elytra are examined under SEM. Electron microscopy, mic-
rography illustrates the details which help to separate similar species morpholo-
gically. We think that electron microscope micrography can be used in many
groups where the scales resemble each other in terms of shape and color.  
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