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ABSTRACT: The paper presents unknown ultrastructures of aedeagus and spermatheca of
Chaetocnema breviuscula (Faldermann, 1837) and Chaetocnema tibialis (Illiger, 1807)
which is two of the species of the subgenus Chaetocnema (Chaetocnema) Stephens, 1831 are
studied and figured under both stereo microscope and Scanning Electron Microscope from
Turkey for the first time. The studied specimens were collected from Ankara, Cankiri,
Kayseri and Konya provinces in 2003, 2013, 2014, 2016, 2017, 2018 and 2019. Aedeagi and
spermathecae so far were studied on the basis of only stereo microscopic studies within the
genus Chaetocnema Stephens. Until now, there is only two ultrastructural study with SEM
on male and female genitalia of Chaetocnema concinna and Chaetocnema scheffleri in the
subgenus Chaetocnema (Chaetocnema) Stephens, 1831, therefore, the present study is the
first for these two species mentioned above. In accordance with this, to reveal and to obtain
new diagnostic characters with ultrastructural and detailed investigations of aedeagus and
spermatheca of the species Chaetocnema breviuscula (Faldermann, 1837) and
Chaetocnema tibialis (Illiger, 1807) are basically aimed with this study. It is revealed new
diagnostic characters for both the aedeagus and spermatheca by investigations on
ultrastructural morphologies in SEM.

KEY WORDS: Ultrastructure, aedeagus, spermatheca, SEM, Chaetocnema breviuscula,
Chaetocnema tibialis, Turkey

Chaetocnema Stephens, 1831, a member of the tribe Alticini Newman, 1835, is
a cosmopolitan genus and includes a large number of species (about 500) that
spread all over the world (Palaearctic, Nearctic, Neotropical, Oriental,
Afrotropical, Madagascar and Australian regions). The genus is represented with
a total of 27 species in Turkey that is in the Palaearctic region (Ekiz et al., 2013;
Ozdikmen, 2014, 2021; Cilbiroglu Aslan & Bayram Partal, 2023; Bezdek &
Sekerka, 2024). Species of the genus Chaetocnema Stephens are often divided
into the subgenera Chaetocnema s. str. and Tlanoma Motschulsky, 1845, but
according to White (1996), the nasal keel which is supposed to distinguish the
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latter subgenus from the former is highly variable and therefore a poor character
for grouping species. In addition, White (1996) argued that Tlanoma cannot be
treated as a subgenus of Chaetocnema because both have the same type species
(C. concinna). Consequently, subgeneric classification of the genus Chaetocnema
Stephens was recently reviewed and arranged by Ozdikmen (2021). He proposed
a total of 13 subgenera for the genus Chaetocnema Stephens.

According to Konstantinov et al. (2011), Chaetocnema species are habitually
very similar and cannot be separated only with external characters. Genitalic
characters have been used traditionally and are diagnostically important.
However, works on aedeagi and spermathecae of Chaetocnema species so far
were studied on the basis of only stereo microscopic studies such as revisional
studies of White (1996), Konstantinov et al. (2011), Ruan et al. (2019) and the
others, for example, Ruan et al. (2014a,b), while ultrastructures of aedeagi and
spermathecae of Chaetocnema species with SEM are currently a few.

As known, aedeagal morphology in the genus Chaetocnema Stephens, 1831,
like in most genera of the tribe Alticini, seems to be diagnostic at the species level
because of there are many new species described based on aedeagal structure. On
the contrary of aedeagal morphology, spermathecal morphology seems to be not
diagnostic at the species level because of there is no new species described only
based on spermathecal structure. Even, it must be because of this, spermathecae
of Nearctic species in revision of White (1996) did not studied.

In Chrysomeloidea, the spermatheca has been useful to define subfamilies,
genera and species (Reid, 1989; Hernindez, 1993; Biondi, 2001; Borowiec &
Swietojaniska, 2001, Borowiec & Skuza, 2004; Borowiec & Opalinska, 2007;
Borowiec & Pomorska, 2009; Rodriguez-Mir6n & Zaragoza-Caballero, 2017;
Rodriguez-Mirén et al., 2017). According to Rodriguez-Mirén et al. (2017), the
spermatheca provides characters to diagnose genera and subgenera, and also they
stated that the spermatheca has a high taxonomic value for diagnosing taxa at
various ranks.

The species Chaetocnema breviuscula (Faldermann, 1837) and Chaetocnema
tibialis (Illiger, 1807) have Palaearctic (Asiatic-E-European) and Palaearctic
(almost all Palaearctic) chorotypes respectively. There is not much information
available about the female and male genital structures of Chaetocnema
breviuscula (Faldermann, 1837) and Chaetocnema tibialis (Illiger, 1807), and
with this study, the male and female genital structures of these species have been
studied and presented in detail.

MATERIALS AND METHODS

The available specimens for the present work were collected in Ankara,
Cankiri, Kayseri and Konya provinces from Turkey in 2003, 2013, 2014, 2016,
2017, 2018 and 2019. The specimens were deposited at Gazi University (Turkey,
Ankara) and Nazife Tuatay Plant Protection Museum (Turkey, Ankara).

The aedeagi and spermathecae were dissected from the abdomen and the
remaining tissue was removed with fine tweezers. After cleaning, the samples
were placed in 70% ethanol and examined with Olympus SZX?7 stereo microscope
and Leica Z-16 APO stereo microscope for stereo microscopic examination. For
scanning electron microscopy (SEM), the cleaned samples were dehydrated using
an increasing series of ethanol (70%, 80%, 90% and 100%) and then air-dried.
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The samples were then mounted on SEM stubs using double-sided adhesive tape,
coated with gold using Polaron SC 502 Sputter Coat and examined with JEOL
JSM 6060 Scanning Electron Microscope (SEM) at 10 kV in Prof. Dr. Zekiye
Suludere Electrone Microscopy Center at Gazi University. The main spermathecal
and aedeagal terminologies used in the present study are given below.

RESULTS AND DISCUSSION

Genus Chaetocnema Stephens, 1831
Type sp.: Chrysomela concinna Marsham, 1802

Subgenus Chaetocnema Stephens, 1831
Type sp.: Chrysomela concinna Marsham, 1802

The cosmopolitan genus is represented with a total of 27 species of 6
Chaetocnema subgenera in Turkey that is in Palaearctic region (Ekiz et al., 2013;
Ozdikmen, 2014, 2021; Bezdek & Sekerka, 2024). According to the number of
species, the nominate subgenus Chaetocnema (Chaetocnema) Stephens, 1831
includes seven species in Turkey (about 26% of the total species number in
Turkey). These are; C. breviuscula (Faldermann, 1837), C. concinna (Marsham,
1802), C. delarouzeei (Brisout, 1884), C. picipes Stephens, 1831, C. scheffleri
(Kutschera, 1864), C. semicoerulea (Koch, 1803) and C. tibialis (Illiger, 1807)
(Ozdikmen, 2021).

Some external characters for the subgenus. Frontal ridge between antennal
sockets narrow and convex. Frons with only relatively long setae on sides present.
Vertex flat, situated about on same level as orbit. Surface of vertex sparsely and
unevenly covered with varying number of punctures near eye only. Punctures
about as large as or slightly larger than pronotal punctures. Pronotum with evenly
but relatively sparsely punctures. Diameter of pronotal punctures 2—4 times
smaller than distance between them. Pronotal punctures distinctly smaller than
elytral punctures. Basal stria of punctures on pronotum absent. Base of pronotum
without longitudinal impressions or with two well-developed longitudinal
impressions, both near basal margin and further anteriorly. Elytra with convex
sided. Elytral punctures regular including periscutellar rows (Ozdikmen, 2021).

Chaetocnema breviuscula (Faldermann, 1837) (Figs. 1A-C, 2A-B)
breviuscula Faldermann, 1837: 349 (Plectroscelis)
turhala Iyriboz, 1934: 84

Materyal examined: Ankara prov.: between Yenikent and Ayas, exit of
Yenikent 7t km, 3 km to Aysant1 pass, 1000 m, 2 specimens; Kayseri prov.:
Sarioglan, Yahyali, 39°8“9”N, 35°56“18”E 14.V1.2016, 1120 m, 1 specimen;
Kocasinan, Molu, 38°46“58”N, 35°20“36”E, 04.V1.2018, 1141 m, 30 specimens;
Incesu, Bahcelievler, 38°40*12”N, 35°1577”E, 07.IX.2018, 1039 m, 1 specimen;
Konya prov.: Central, 22.V.2003, 1 specimen.
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Figure 1. Chaetocnema breviuscula (Faldermann, 1837): A. Dorsal, B. Ventral, C. Lateral
view (Stereo microscope).
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Figure 2. Chaetocnema breviuscula (Faldermann, 1837): A. Dorsal, B. Lateral view (SEM).

The Palaearctic (Asiatic-E-European) species is distributed in Europe
(Belarus, Bulgaria, Crimea, England, Greece, Hungary, Moldavia, Romania,
Russia (Central and South European Territories), Slovakia, Turkey, Ukraine), Asia
(Afghanistan, Armenia, Azerbaijan, China, Georgia, Iran, Iraq, Jordan,
Kazakhstan, Mongolia, Korea, Russia (South and West Siberia), Syria,
Tadjikistan, Turkmenistan, Turkey, Uzbekistan) (Bezdek & Sekerka, 2024).

The flea beetle is a rather widely distributed species for Turkey and it has been
recorded from 13 of 81 provinces and five of seven regions in Turkey until now as
Adana, Aksaray, Ankara, Eskisehir, Erzurum, Istanbul, Kayseri, Konya, Mersin,
Sakarya, Samsun, Sivas, Tokat provinces in Anatolia (Asian Turkey) (Ekiz et al.,
2013; Ozdikmen, 2014; the present study) (Fig. 3).



3598 I'_.-. Munis Entomology & Zoology Mun. Ent. Zool.

https://www.munisentzool.org/ 20 (supplement)
Ertomaog] %, Z ISSN 1306-3022 (Septe(g&el;bzozs)

SULGARA . BLACK SEA

MEDITERRANEAN

Figure 3. Provincial and regional distribution of Chaetocnema breviuscula (Faldermann,
1837) in Turkey.

Classification systems have mainly based on the external morphological
characters, however, most of these classifications change constantly because of
homoplasy and symplesiomorphy within these character sets. To provide a more
stable classification, therefore, taxonomists have studied internal and genital
morphological features in combination with the external morphological
characters (e.g. Kasap & Crowson, 1979; Mann & Crowson, 1983; Suzuki, 1988).

As known, the structures of aedeagus and spermatheca are taxonomically
important. For this reason, to reveal more diagnostic characters than hitherto
known, ultrastructural and detailed investigations of aedeagus and spermatheca
of Chaetocnema breviuscula (Faldermann, 1837) from Turkey were firstly studied
with scanning electron microscope (SEM) and stereo microscope. Obtaining
observations are presented below.

Aedeagus (Stereo microscope) (Figs. 4A-C):

Under the stereo microscope, the aedeagus is light brown. The median lobe is
more or less arc-shaped. When viewed from the dorsum, the aedeagus is almost
entirely parallel-sided except for the narrowing at the apex. When viewed from
the ventral side, the width of the aedeagus distal to the basal aperture is equal to
the width just before the apical slope. When viewed from the dorsum, the
operculum covers approximately one-third of the median lobe. In the aedeagus,
the upper part of the orifice is considerably thickened compared to the lateral
parts and ends in a triangular blunt shape towards the tip. There is no distinct
tooth structure at the apex of the aedeagus.
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Figure 4. Aedeagus of Chaetocnema breviuscula (Faldermann, 1837): A. Dorsal view in
stereo microscope, B. Ventro-lateral view in stereo microscope, C. Lateral view in stereo
microscope.

Aedeagus (SEM)

Ventral view (Figs. 5B):

Almost all of the aedeagus is parallel-sided. The widest part of the median lobe
is the point closest to the base. It narrows towards the apex at the apex. In
addition, there is a groove from the point where the median lobe meets the basal
aperture to the middle. Since the specimen is old and dried, the median groove
and transverse gray lights cannot be seen. The apex of the median lobe is
triangular and ends in a blunt manner at the apex, and there is no distinct tooth
structure. The median lobe is curved and convex towards the ventral side. The
median foramen (basal aperture) is not completely circular. Its upper edge is
curved (indented and wavy towards the median lobe).

Lateral view (Figs. 5C, 6, 7B):

The median lobe is almost equal and slightly curved towards the ventral side.
When viewed from the lateral side, there is a parallelism of almost equal width
from the base to the tip, while a narrowing of approximately 1/8 is seen at the tip.
At the tip of the median lobe, where the orifice thickens, it is slightly curved
towards the ventral side, thinned and the tip ends in a pointed shape. The most
curved part of the median lobe is its middle part. In scanning electron
microscopy, it is seen that all parts of the median lobe have scattered, sparse and
quite distinct deep depressions with ultrastructural sensilla (sensory receptors).
However, ultrastructural sensilla (sensory receptors) are denser and more
numerous in the ventral part of the apex, especially on the edges of the orifice
opening, compared to the other parts. Especially the edges of the apical part of the
aedeagus, located on the upper side of the orifice, have irregular and scattered
sensilla. The integrated form of the aedeagus (when we place the lateral image
oppositely and symmetrically, the image obtained is a narrowed ellipse structure.
Although the base parts of the aedeagus come together in the integrated form,
there is a very small gap between the ends.



Munis Entomology & Zoology Mun. Ent. Zool.

https://www.munisentzool.org/ 20 (supplement)
ISSN 1306-3022 (September, 2025)
© MRG

Dorsal view (Figs. 54, 7A):

The median lobe is almost equally convex except for the apical part (1/8 end).
The median lobe is slightly curved towards its ventral side. The dorsal plate starts
from approximately 1/4 apical part of the median lobe and ends before reaching
the apex. The dorsal plate is narrowed towards the wide end at the base. The
dorsal plate does not fuse with the dorsal surface of the middle lobe at the base.
The tip of the dorsal plate is curved inwards at the apical part of the orifice. The
orifice is distinct and basically U or V shaped. Sensilla are numerous and
scattered at the tip and lateral parts of the orifice.
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Figure 5. Aedeagus of Chaetocne breviuscula (Faldermann, 1837): A. Dorsal view in
SEM, B. Ventro-lateral view in SEM, C. Lateral view in SEM.

Figure 6. Integrated form of aedeagus.
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Figure 7. Aedeagus of Chaetocnema breviuscula (Faldermann, 1837): A. Sensillae at the
dorsal apical end of the median lobe, B. Sensillae at the lateral part of the median lobe
(SEM).

Spermatheca (Stereo microscope) (Fig. 8B):

The spermathecae generally have a cylindrical or pear-shaped structure.
Spermathecal receptacle is wider in the middle, gradually narrowing distally and
towards the base. Spermathecal pump and spermathecal canal are light brown,
while spermathecal receptacle is brown. Spermathecal pump is sickle-shaped and
curved ventrally. While the base and apex of the spermathecal pump are narrow,
the middle part is widest. The length of the spermathecal pump is shorter than the
length of the spermathecal receptacle. Spermathecal canal emerges from the
lateral near the base and curves ventrally.

Spermatheca (SEM) (Figs. 8A, 9A-C):

The general shape of the spermatheca is more or less cylindrical or pyriform
(pear-shaped). The spermathecal pump is shorter than the receptacle. The apex of
the spermathecal pump is partly cylindrical and narrows towards the apex. The
widest point of the spermathecal pump is the middle part. The apical part and
surface of the spermathecal pump are distinctly wrinkled and have depression-
like punctations. The tip of the spermathecal pump is cylindrical and curved
ventrally.

The spermathecal pump is connected to the middle of the apex of the
spermathecal receptacle. The spermathecal receptacle is elongated, gradually
narrowing from the base to the tip, and more or less pyriform. The surface of the
spermathecal receptacle is almost uniformly rugulose (with fine wrinkles). The
maximum width of the receptacle is the part closest to the base, while the
minimum width of the receptacle is located apically. The spermathecal canal is
shorter than the receptacle. The spermathecal duct extends to approximately 2/3
of the receptacle, while the spermathecal gland extends to the middle of the
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receptacle. The basal part of the spermathecal duct curves from lateral to ventral
near the receptacle base and extends straight to the apical part of the receptacle.
The spermathecal gland duct arises from the apical part of the spermathecal duct,
close to the 1/4 apical part. It is also at the level of the middle part of the
spermathecal receptacle.

XZ58 188xm

Figure 8. Chaetocnema breviuscula (Faldermann, 1837): A. Spermatheca in SEM, B.
Spermatheca in stereo microscope.
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Figure 9. Chaetocnema breviuscula (Faldermann, 1837): A. Spermathecal pump part, B.
Spermathecal receptacle structure and spermathecal canal structure, C. Ultrastructural
dotting on the spermathecal pump (SEM).
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Chaetocnema tibialis (Illiger, 1807) (Figs. 9A-C, 10A-B)
tibialis 1lliger, 1807: 64 (Haltica)
pumila Allard, 1859: cv (Plectroscelis)
caesaraugustana Fuente, 1909: 138
obscuripes Pic, 1909: 138

Materyal examined: Ankara prov.: between Yenikent and Ayas, exit of
Yenikent 7th km, 3 km to Aysant1 pass, 01.V.2008, 5 specimens; Cankir1 prov.:
Sabanozi, Giimerdigin, 40°26'40"N, 33°17'2"E, 990 m, 24.IV.2013, 1 specimen;
Ilgaz, entry of Yuvasaray village, 40°52’26”N, 33°44’'36”E, 902 m, 25.VIL.2013, 1
specimen; Cerkes, Kuzudren village, 40°53’35°N, 32°52’32”E, 1304 m,
25.VII1.2013, 1 specimen; Cerkes, exit of Aliozii village, 40°49°40”N, 32°56’49”E,
1231 m, 26.VII1.2013, 3 specimens; Ilgaz, entry of Belsogiit village, 40°56'51,6”N,
33°36'13”E, 1019 m, 17.VIL.2014, 2 specimens; Kayseri prov.: Melikgazi,
Sarimsakli, 38°51“23”N, 35°47“8”E, 23.V.2016, 1222 m, 2 specimens; Tomarza,
Sihbarak, 38°23“0”N, 35°53“15”E, 12.VII.2016, 1382 m, 1 specimen; Incesu,
Kiziléren Asagi, 38°35“19”N, 35°19“8”E, 13.VIL.2016, 1583 m, 1 specimen;
AKkkigla, Alevkigla, 39°0°29”N, 36°5“56”E, 14.VI1.2016, 1278 m, 1 specimen;
Sarioglan, Yahyali, 39°8“9”N, 35°5618”E, 14.VIL.2016, 1120 m, 13 specimens;
Kocasinan, Himmetdede, 38°54“36”N, 35°518”E, 19.IX.2016, 1250 m, 1
specimen; Ozvatan, Kiipeli, 39°6°47”N, 35°42°50”E, 21.IX.2016, 1337 m, 7
specimens; Kocasinan, Hasanci, 38°57°38”N, 35°32“46”E, 21.1X.2016, 1275 m, 1
specimen; Biinyan, Siimer, 38°49“3”N, 35°55“17"E, 21.IX.2016, 1407 m, 4
specimens; Ozvatan, Kiipeli, 39°6%47°N, 35°42°50"E, 21.IX.2016, 1337 m, 1
specimen; Kocasinan, Kalkancik, 38°53*7”"N, 35°8“16”E, 11.IX.2017, 1138 m, 1
specimen; Yesilhisar, Ovagiftlik, 38°14“25”N, 35°11°49”E, 12.1X.2017, 1100 m, 1
specimen; Yahyali, Dikme, 38°1“14”N, 35°31°56”E, 14.IX.2017, 1418 m, 1
specimen; Yahyali, Burhaniye, 37°4846”N, 35°34“55"E, 14.1X.2017, 1400 m, 59
specimens; Yahyali, Deliusagl, 37°5726"N, 35°32"20”E, 11.IV.2018, 1230 m, 1
specimen; Kocasinan, Himmetdede, 38°53“45”N, 35°6“42”E, 05.V.2018, 1160 m,
1 specimen; Yahyali, Avlaga, 37°58°46”N, 35°32°27"E, 06.V.2018, 1368 m, 2
specimens; Akkigla, Alevkisla, 39°0°27"N, 36°5“51”E, 30.V.2018, 1262 m, 58
specimens; Pinarbasi, Karahacili, 38°38“20”N, 36°18“8”E, 05.V1.2018, 1563 m, 2
specimens; Sariz, Corekdere, 38°28“50”N, 36°2729”E, 06.V1.2018, 1637 m, 3
specimens; Kocasinan, Molu, 38°46“58”N, 35°20"36”E, 04.VI11.2018, 1141 m, 354
specimens; Sariz, Daridere, 38°2721"N, 36°29“16”E, 05.VI1.2018, 1559 m, 1
specimen; Kocasinan, Alcatepe, 38°49°45”N, 35°33“48”E, 06.VI1.2018, 1056 m, 2
specimens; Felahiye, Kayapinar, 39°6“48”N, 35°37°13”E, 06.VIL.2018, 1554 m, 12
specimens; Felahiye, Darili, 39°71"N, 35°32“2”E, 30.VIL.2018, 1331 m, 4
specimens; Felahiye, Kepi¢, 39°5°24”N, 35°28“9”E, 30.VIL.2018, 1210 m, 3
specimens; Kocasinan, Gilinesli, Bahgelievler, 38°53"14"N, 35°38“41”E,
30.VIL.2018, 1134 m, 85 specimens; Kocasinan, Himmetdede, 38°53“45”N,
35°6°42”E, 04.1X.2018, 1200 m, 2 specimens; Kocasinan, Diiver, 38°58°59”N,
35°5°24”E, 04.I1X.2018, 1143 m, 4 specimens; Kocasinan, Elmali, 39°0“4”N,
35°5°13”E, 04.IX.2018, 1127 m, 4 specimens; Kocasinan, Beydegirmeni,
38°5127"N, 35°13“37”E, 04.1X.2018, 988 m, 59 specimens; Melikgazi, Giirpinar,
38°4257”N, 35°40°10”E, 05.I1X.2018, 1409 m, 2 specimens; Sariz, Yaylaci,
38°3017”N, 36°30“47”E, 05.1X.2018, 1600 m, 4 specimens; Biinyan, Kopriibasi,
38°39“39”N, 36°3“30”E, 05.1X.2018, 1421 m, 1 specimen; Sariz, Daridere,
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38°2656"N, 36°28“41”E, 05.IX.2018, 1553 m, 20 specimens; Melikgazi,
Giirpmar, 38°43“53”N, 35°41°29”E, 05.I1X.2018, 1430 m, 11 specimens;
Melikgazi, Giirpinar, 38°43“53”N, 35°41°29”E, 05.1X.2018, 1430 m, 2 specimens;
Biinyan, Kopriibagi, 38°39“39”N, 36°3“30”E, 05.1X.2018, 1421 m, 1 specimen;
Incesu, Bahgelievler, 38°4012”N, 35°15*7”E, 07.1X.2018, 1039 m, 8 specimens;
Incesu, Siiksiin zafer, 38°46“39”N, 35°15"23”E, 07.1X.2018, 1014 m, 2 specimens;
Incesu, Kiziléren, 38°36“40”N, 35°16“50”E, 07.1X.2018, 1231 m, 1 specimen;
incesu, 38°37°59”N, 35°9*18”E, 12.VI.2019, 1120 m, 2 specimens; Incesu,
Colgoli, 38°2835”N, 35°9“51”E, 12.V1.2019, 1081 m, 1 specimen; Konya prov.:
Central, 22.V.2003, 1 specimen.

Figure 9. Chaetocnema tibialis (Illiger, 1807): A. Dorsal, B. Ventral, C. Lateral view (Stereo
microscope).
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Figure 10. Chaetocnema tibialis (Illiger, 1807): A. Dorsal, B. Lateral view (SEM).

The Palaearctic species is distributed in Europe (Albania, Andorra, Austria,
Belarus, Bosnia & Herzegovina, Bulgaria, Crimea, Croatia, Czeck Republic,
Finland, France, Germany, Greece, Hungary, Italy, Kosovo, Latvia, Malta,
Moldavia, Montenegro, North Macedonia, Poland, Portugal, Romania, Russia
(Central and South European Territories), Serbia, Slovakia, Slovenia, Spain,
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Switzerland, Turkey, Ukraine), Asia (Afghanistan, Armenia, Azerbaijan, China,
Cyprus, Georgia, Iran, Iraq, Israel, Jordan, Kazakhstan, Kirgizia, Mongolia,
Russia (E and S Siberia), Saudi Arabia, Syria, Tadjikistan, Turkmenistan, Turkey,
Uzbekistan), North Africa (Algeria, Egypt, Libya, Morocco, Tunisia) (Bezdek &
Sekerka, 2024).

The flea beetle is a rather widely distributed for Turkey and it has been
recorded from 20 of 81 provinces and six of seven regions in Turkey until now as
Aksaray, Amasya, Ankara, Antalya, Balikesir, Burdur, Canakkale, Cankiri, Diizce,
Erzincan, Eskisehir, Erzurum, Isparta, Izmir, Kayseri, Kocaeli, Konya, Kars,
Malatya, Samsun provinces in Anatolia (Asian Turkey) (Ekiz et al., 2013;
Ozdikmen, 2014; the present study) (Fig. 11).
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Figure 11. Provincial and regional distribution of Chaetocnema tibialis (Illiger, 1807) in
Turkey.

As known, the structures of aedeagus and spermatheca are taxonomically
important. For this reason, to reveal more diagnostic characters than hitherto
known, ultrastructural and detailed investigations of aedeagus and spermatheca
of Chaetocnema tibialis (Illiger, 1807) from Turkey were firstly studied with
scanning electron microscope (SEM) and stereo microscope. Obtaining
observations are presented below.

Aedeagus (Stereo microscope) (Figs. 12A-C):

Under the stereo microscope, the aedeagus is completely brown. The median
lobe is almost parallel-sided when viewed from the dorsum and ventral side
except for the narrowing at the tip. The distal width of the aedeagus relative to the
basal aperture is equal to the width just before the apical slope. The tooth at the
apex of the median lobe is bluntly terminated in the form of a valve when viewed
from the dorsum and ventral side, but when viewed from the lateral side, it
becomes increasingly narrower towards the tip and ends in a knob (circular)
shape at the very tip. The aedeagus is in the form of an arch bent ventrally when
viewed from the lateral side. The aedeagus is convexly curved ventrally, apically,
and medially and basally. The apex of the median lobe ends with a knob-shaped
tooth structure that is elongated from the orifice.
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Figure 12. Aedeagus of Chaetocnema tibialis (Illiger, 1807): A. Dorsal view in stereo
microscope, B. Ventral view in stereo microscope, C. Lateral view in stereo microscope.

Aedeagus (SEM)

Ventral view (Figs. 13B, 15C):

The median lobe almost completely parallel except for slightly widening
laterally in the middle part. Apical part of aedegus gradually narrows towards
apex. Apex of median lobe ends with well differentiated, prominent, broad,
rounded, knob-shaped elongated tooth. Width of aedeagus from distal to basal
aperture almost equal to width just before apical slope. Median lobe narrows at
base and tip when viewed dorsally and ventrally, widest in middle. Surface of
median lobe convex apically, medially and basally from lateral to median groove.
Median groove starts from approximately middle part of median lobe and widens
towards apical. Median groove is more superficial at the beginning and deepens
slightly towards apical. Width of longitudinal groove in middle is wider than
distance between groove and lateral margin. Median groove has no transverse
wrinkles from base to middle part of median lobe. Median foramen (basal
opening) not completely circular. Upper margin sinuous (indented and wavy
towards median lobe).

Lateral view (Figs. 13C, 14, 15A):

The median lobe is almost equal and has a very distinct curve towards the
ventral side. The apex of the median lobe is narrowed in approximately ¥4 of its
part and ends in a round and blunt shape. The most curve of the median lobe is
almost equally distributed everywhere. A transverse depression is seen between
the basal aperture of the median lobe and the middle part (approximately ¥4 of its
part close to the base). It is seen that all parts of the median lobe have
increasingly scattered and sparse ultrastructural sensilla from the base to the
apical part. The integrated form of the aedeagus (when we place the lateral image
oppositely and symmetrically, the image obtained is suboval in a wide upper and
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narrowed lower form. Although the aedeagus end parts come together in its
integrated form, there is a gap between the base parts.

Dorsal view (Figs. 13A, 15B):

The median lobe is almost completely parallel except for being slightly
widened laterally in the middle part. The median lobe is convexly curved from the
base to the apex and ventrally. The apical part of the aedegus is gradually
narrowed to the apex. The apex of the median lobe is well differentiated, distinct,
narrow, rounded, knob-shaped and ends with a blunt tooth. The dorsal plate is
monolithic. The dorsal plate is narrow at the base and narrows again towards the
widest apex. In addition, it appears as a depression from dorsal to ventral in the
wide part close to the apex and its tip is in the form of a tongue curved inwards.
The dorsal plate fuses with the dorsal surface of the middle lobe at the base and
divides the orifice into two. The orifice is distinct but narrowed. It is basically U-
shaped or obtuse-angled V-shaped.
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Fgure 13. Aedeagus of Chaetocneaalis (107): A. Dorso-lateral view in SEM, B.
Ventro-lateral view in SEM, C. Lateral view in SEM.
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Figure 15. Aedeagus of Chaetocnema tibialis (Illiger, 1807): A. Sensillar structure and
density on the apical part of the lateral surface of the median lobe, B. Sensillar structure and
density on the apical part of the dorsal surface of the median lobe, C. Sensillar structure and
density on the apical part of the ventral surface of the median lobe (SEM).

Spermatheca (Stereo microscope) (Fig. 16B):

The spermathecae generally have a cylindrical or pyriform structure.
Spermathecal receptacle is wider at the base and gradually narrows towards the
distal. Spermathecal pump and spermathecal canal are light brown, while
spermathecal chamber is brown. Spermathecal pump is curved ventrally like a
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duckbill. The length of the spermathecal pump is shorter than the length of the
spermathecal receptacle.

Spermatheca (SEM) (Figs. 16A, 17A-D, 18):

The general shape of the spermatheca is more or less cylindrical or pyriform.
The spermathecal pump is shorter than the receptacle. The apex of the
spermathecal pump is partly cylindrical and narrows towards the apex. The base
of the spermathecal pump is widest in the narrow middle and narrows abruptly at
the apical end and ends with a beak-shaped skin extension (integument). The tip
of the spermathecal pump is curved ventrally like a duck's beak.

The spermathecal pump is connected to the middle of the apex of the
spermathecal receptacle. The spermathecal receptacle is elongated, gradually
narrowing from the base to the tip and more or less pyriform. The surface of the
spermathecal receptacle is almost uniformly rugulose. The maximum width of the
receptacle is located in the middle part close to the base. Therefore, the base of
the receptacle is wider than the apical part and the minimum width of the
chamber is located apically. The spermathecal canal is shorter than the receptacle.
The spermathecal duct extends to approximately 3/4 of the receptacle, while the
spermathecal gland extends from the apical 2/3 of the receptacle. The
spermathecal gland duct arises from the apical 1/5 of the spermathecal duct. The
spermathecal duct is connected to the lateral part of the base of the spermathecal
receptacle. The basal part of the spermathecal duct curves from lateral to ventral
at the base of the receptacle and initially forms a curve towards the apical part of
the receptacle, then extends straight.

Figure 16. Chaetocnema tibialis (Illiger, 1807): A. Spermatheca in SEM, B. Spermatheca in
stereo microscope.
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Figure 17. Chaetocnema tibialis (Illiger, 1807): A. Spermathecal pump part, B. Spermathecal
structure in lateral view, C. Spermathecal structure in ventro-lateral view, D. Spermathecal
gland connection and spermathecal duct structure (SEM).
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Figure 18. Sensillar structure on the spermathecal receptacle of Chaetocnema tibialis

(Illiger, 1807) (SEM).
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SEM images of aedeagi and spermathecae of Chaetocnema breviuscula
(Faldermann, 1837) and Chaetocnema tibialis (Illiger, 1807) are presented to the
scientific world with the present study for the first time. When diagnosing
specimens belonging to the genus Chaetocnema Stephens, 1831, the useful
characters in the structure of the aedeagus are general form of aedeagus and
apical part of the median lobe chiefly.

As a result of the SEM images obtained with the present study, some new
diagnostic characters have been added to these characters: for aedeagus: Dorsal
plate in apical part of the median lobe, the structure and density of the sensillae
on the median lobe and chitinization rate of aedeagus and the integrated form of
the aedeagus (when we place the lateral image mutually and symmetrically), for
spermatheca: General form of spermatheca, attaching points to spermathecal
receptacle of spermathecal pump and spermathecal duct, and chitinization rate of
spermatheca mainly. As a result of all these, the findings of the present study and
Ekmekci et al. (2023, 2025) fully confirm and support the subgeneric
arrangement of the genus Chaetocnema by Ozdikmen (2021) and the subgenus
Chaetocnema (Chaetocnema) Stephens, 1831 (Figs. 19, 20).

Chaetocnema (Chaetocnema) Stephens, 1831

Chaetocnema breviuscula (Faldermann, 1837
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Chaetocnema concinna (Marsham, 1802)
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Figure 19. Some distinctive characters of aedeagal structure in studied Chaetocnema
(Chaetocnema) Stephens, 1831 species.
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Chaetocnema (Chaetocnema) Stephens, 1831

Chaetocnema breviuscula (Faldermann, 1837)

Chaetocnema concinna (Marsham, 1802)

Chaetocnema scheffleri (Kutschera, 1864)
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Chaetocnema tibialis (Illiger, 1807)

Figure 20. Some distinctive characters of spermathecal structure in studied Chaetocnema
(Chaetocnema) Stephens, 1831 species.

ACKNOWLEDGEMENT
This study is derived from the first author's doctoral thesis.

LITERATURE CITED

Bezdek, J. & Sekerka, L. 2024. Catalog of Palaearctic Coleoptera, Volume 6/2/1, Updated and Revised Second Edition,
Chrysomeloidea II (Orsodacnidae, Megalopodidae, Chrysomelidae). Brill, Leiden / Boston. 750 pp.

Biondi, M. 2001. Revision of the species of Chaetocnema from Madagascar (Coleoptera Chrysomelidae Alticinae).
European Journal of Entomology, 98: 233-248.

Borowiec, L. & Opalinska, S. 2007. The structure of spermathecae of selected genera of Stolaini and Eugenysini
(Coleoptera: Chrysomelidae: Cassidinae) and its taxonomic significance. Annales Zoologici, 57: 463-479.

Borowiec, L. & Pomorska, J. 2009. The structure of the spermathecae of the genus Stolas (Coleoptera: Chrysomelidae:
Cassidinae: Mesomphaliini) and its taxonomic significance. Annales Zoologici, 59: 201-221.

Borowiec, L. & Skuza, M. 2004. The structure of spermatheca in the genus Chelymorpha Chevrolat, 1837 (Coleoptera:
Chrysomelidae: Cassidinae) and its taxonomic significance. Annales Zoologici, 54: 439-451.

Borowiec, L. & Swietojanska, J. 2001. Revision of Cassida litigiosa group from southern Africa (Coleoptera:
Chrysomelidae: Cassidinae). Annales Zoologici, 51: 153-184.

Cilbiroglu Aslan, E. G. & Bayram Partal, F. 2023. An Afrotropical Species, Chaetocnema wollastoni Baly, 1877, New
to Turkey (Coleoptera: Chrysomelidae: Galerucinae: Alticini). The Coleopterists Bulletin, 77 (2): 200-202.

Ekiz A. N., Sen I., Aslan E. G. & G0k A. 2013. Checklist of leaf beetles (Coleoptera: Chrysomelidae) of Turkey,
excluding Bruchinae. Journal of Natural History, 47 (33-34): 2213-2287.

Ekmekgi, H., Ozdikmen, H., Bal, N., Amutkan Mutlu, D. & Suludere, Z. 2023. Ultrastructures of aedeagus and
spermatheca of Chaetocnema coccinna (Marsham, 1802) (Chrysomelidae: Galerucinae: Alticini) by Scanning
Electron Microscope. Munis Entomology & Zoology, 18 (suppl.): 2156-2167.

Ekmekei, H., Ozdikmen, H., Bal, N., Amutkan Mutlu, D. & Suludere, Z. 2025. Ultrastructures of aedeagus and
spermatheca of Chaetocnema (Chaetocnema) scheffleri (Kutschera, 1864) (Chrysomelidae: Galerucinae: Alticini) by
Scanning Electron Microscope. Munis Entomology & Zoology, 20 (2): 3392-3401.

Hernandez, J. M. 1993. La genitalia femenina en el género Corymbia Des Gozis, 1886 (Colebptera, Cerambycidae).
Elytron, 7: 99-104.

Kasap, H. & Crowson, R. A. 1979. The male reproductive organs of Bruchidae and Chrysomelidae (Coleoptera). Turkish
Journal of Entomology, 3: 199-216.

Konstantinov, A. S., Baselga, A., Grebennikov, V. V., Prena, J. & Lingalfelter, S. W. 2011. Revision of the
Palearctic Chaetocnema species. (Coleoptera: Chrysomelidae: Galerucinae: Alticini). Pensoft, Sofia, 363 pp.

Mann, J. S. & Crowson, R. A. 1983. On the Internal Male Reproductive Organs and their Taxonomic Significance in the

. Leaf Beetles (Coleoptera: Chrysomelidae). Entomologia Generalis, 9: 75-99.

Ozdikmen, H. 2014. Chorotype identification for Turkish Chrysomeloidea (Coleoptera) Part VIII — Chrysomelidae:

.. Alticinae. Munis Entomology & Zoology, 9 (1): 325-375.

Ozdikmen, H. 2021. A review: A new subgeneric arrangement of the genus Chaetocnema Stephens (Chrysomelidae:
Galerucinae: Alticini) with new subgenera based on spermathecal structures. Munis Entomology & Zoology, 16 (1):
41-105.

Reid, C. A. M. 1989. The Australian species of the tribe Zeugophorini (Coleoptera: Chrysomelidae: Megalopodinae).
General and Applied Entomology, 21: 39-47.

Rodriguez-Mirén, G. M. & Zaragoza-Caballero, S. 2017. Revisién taxonémica del género Mastostethus (Coleoptera:
Megalopodidae) en México y descripcion de dos especies nuevas. Revista Mexicana de Biodiversidad, 88: 312-334.




Munis Entomology & Zoology Mun. Ent. Zool. 3615
I'_-. https://www.munisentzool.org/ 20 (supplement)
Ertomaog] %, Z ISSN 1306-3022 (September, 2025)

© MRG

Rodriguez-Mirén, G. M., Zaragoza-Caballero S. & Loépez-Pérez S. 2017. Comparative morphology of the
spermatheca in Megalopodidae (Coleoptera, Chrysomeloidea). ZooKeys, 720: 47-64.

Ruan, Y., Konstantinov, A. S. & Ge, S. & Yang, X. 2014a. Revision of the Chaetocnema picipes species-group
(Coleoptera, Chrysomelidae, Galerucinae, Alticini) in China, with descriptions of three new species. Zookeys, 387: 11-
32.

Ruan, Y., Konstantinov, A. S. & Ge, S. & Yang, X. 2014b. Revision of Chaetocnema semicoerulea species-group
(Coleoptera, Chrysomelidae, Galerucinae, Alticini) in China, with descriptions of three new species. Zookeys, 463: 57-
74.

Ruan, Y., Yang, X., Konstantinov, A. S., Prathapan, K. D. & Zhang, M. 2019. Revision of the Oriental
Chaetocnema species (Coleoptera, Chrysomelidae, Galerucinae, Alticini). Zootaxa, 4699 (1): 001-206.

Suzuki, K. 1988. Comparative morphology of the internal reproductive system of Chrysomelidae (Coleoptera). In: Jolivet
P, Petitpierre E, Hsiao TH (Eds) Biology of Chrysomelidae. Kluwer Academic Publishers, Dordrecht, Boston and
London, 317-355.

‘White, R. E. 1996. A revision of the genus Chaetocnema of America north of Mexico (Coleoptera: Chrysomelidae).
Contributions of the American Entomological Institute, 29 (1): 1-158.



