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MORPHOLOGY OF THE EPIPHARYNX OF THE TUMBLING FLOWER BEETLE
LARVAE (COLEOPTERA: MORDELLIDAE)

The larvae of tumbling flower beetles are described for a small number of species. In most cases works devoted to
them do not have any data on morphological characteristics of the epipharynx. This morphological structure is poorly
studied. The aim of the present work is first of all to lay the foundation for further study of the epipharynx of the
Mordellidae larvae. The morphological features of the epipharynx of the mature larvae of tumbling flower beetles were
analyzed on the example of 8 species: Mordella holomelaena Apfelbeck, 1914; Mordellaria aurofasiata (Comolli, 1837);
Natirrica humeralis (Linnaeus, 1758); Mordellistena pumila (Gyllenhal, 1810); M. secreta Horak, 1983; M. kraatzi
Emery, 1876; M. weisei Schilsky, 1895 and M. falsoparvula Ermisch, 1956. Photographs of the epipharynx of these
species and the patterns of its setae are given. The morphological variability of the epipharynx of larvae of some species
is pointed out. Terminology for describing the epipharynx of the Mordellidae larvae is proposed. It is shown that the
epipharynx of larvae of various species of tumbling flower beetles is characterized by a wide range of morphological
features including the length of distal portion of median projection; the length and density of elongated setiform
microtrichia on its apex; the shape and location of the processes of tormae; the shape, location, number and size of setae;
the presence or absent of microtrichia on its lateral portions. Along with the characters of apical processes, antennae,
maxillolabial complex and some other structures, morphological features of the epipharynx can be considered as one of
the most significant for the identification of the tumbling flower beetle larvae. Therefore, the morphology of the
epipharynx should be used to describe the larvae of Mordellidae and develop keys for their identification.
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MOP®OJIOT'UA QJIINPAPUHKCA JINYNHOK KYKOB-I'OPBATOK
(COLEOPTERA: MORDELLIDAE)

JInunHKK omucaHbl JUIS HEOOJBLIOrO YKCiIa BHIOB JKYKOB-ropOaTok. B OoNbIIMHCTBE cilyyaeB Kakas-TuOo
Mopdotornyeckasl XapakTepuCcThKa AMupaprHHKCa B MOCBSIIEHHBIX UM paboTax oTcyTcTBYyeT. JlaHHas Mopdomorude-
CKasi CTPYKTypa SBJISIETCS Maon3y4eHHO!. 1]enbio 1aHHO#t paboThI SBISIETCS, MPEXIE BCETO, 3aI0KEHUE OCHOBBI IS
mocJeIyromero n3ydenns snudapuakca mnanHok Mordellidae. [Ipoananu3upoBasbl MOpQOIOTHIECKIE 0COOCHHOCTH
snuapuHKca JMIMHOK JKYKOB-TopOaTOK MOcieqHero Bo3pacta Ha mpumepe 8 BuunoB: Mordella holomelaena Ap-
felbeck, 1914; Mordellaria aurofasiata (Comolli, 1837); Natirrica humeralis (Linnaeus, 1758); Mordellistena pumila
(Gyllenhal, 1810); M. secreta Horak, 1983; M. kraatzi Emery, 1876; M. weisei Schilsky, 1895 u M. falsoparvula
Ermisch, 1956. IlpuBenenst ¢pororpaduu snudaprHKca JUis yKa3aHHBIX BUJIOB U CXEMBbI PACIIOJIOKEHHUS €r0 IETHHOK.
VYkazana Mopdosorndeckass I3MEHYUBOCTh dMH(apUHKCa JTMYMHOK HEKOTOPBIX BHJIOB. [Ipe/uioskeHa TepMHUHOIOTUS
Juis oncanus snugapunkca nuarnHok Mordellidae. [Tokazano, 4To snudaprHKC JIMYMHOK Pa3IMuHbIX BHIOB KYKOB-
rop0aToK XapaKTEepU3yeTcsl MIMPOKUM CIIEKTPOM MOP(OJIOrHYECKUX MPHU3HAKOB, BKIIOYAIOIINX IJIHHY AWCTAIBHON
9YacTH MEAHWAJIbHOTO BBHICTYIA; JUIMHY W TYCTOTY Y/UIMHCHHBIX MICTHMHKOBHIHBIX MHUKPOTPUXHH Ha €r0 BEpIIHHE;
(opMy M pacHoioXeHHe OTPOCTKOB TOPM; (OPMy, PaclojOXEHHE, YHCIO W BEIMYMHY LICTUHOK; HAJIMYUE WU
OTCYTCTBHE MHKPOTPUXHH Ha ero OOKOBBIX Kpasix. Hapsiay ¢ mpu3Hakam# OHOPHBIX OTPOCTKOB, aHTECHH, JIaOWO-
MaKCHJUISIPHOTO KOMIUIEKCA M psiia JAPYTUX CTPYKTYp, yKa3aHHble MOP(OIOrHYecKhe OCOOCHHOCTH 3nubapuHKCa
MOXKHO paccMaTpuBaTh B Ka4eCTBE OJHHMX M3 Haubojee 3HAYMMBIX Ul UICHTU(PHUKALUHA JTHIMHOK JKYKOB-TOpOATOK.
CrnenoBatenbHo, Mopdonoruio snudapruHKca CleAyeT HCHONb30BaTh Ui  omnucanus JuduHOK Mordellidae
1 pa3paboTKU ONPEASIUTEIbHBIX KIOUeH ISl UX UIACHTU(DHUKALIUH.

KiaroueBble ciioBa: Mordellidae; mopdosorndeckne OCOOCHHOCTH; JIMYMHKH ITOCJACIHETO BO3pacTa;
snupapuHKC; AUATHOCTHYECKUE ITPU3HAKH.
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Introduction. The larvae for the vast majority of species of Mordellidae remain unknown. In order
to obtain a most detailed description of them the maximum number of morphological characters is
needed. The body shape, size and coloration of the larvae of tumbling flower beetles, the morphology of
their antennae, maxillolabial complex, mandibles, prothoracic tergum, spiracles, the types of
protuberances on abdominal segments, the shape of abdominal segment IX, the morphological features
of apical processes and some other characters were primarily used to describe Mordellidae larvae.

Despite an epipharynx is an important structure for determination of the beetle larvae, in most
cases, works that deal with the Mordellidae larvae do not include any data on its morphology. However,
there are some exceptions. First of all, this is the work of N. Hayashi, in which figures of the epipharynx
of Glipostena pelecotomoidea (Pic, 1911), Glipa fasciata Koéno, 1928 and Hoshihananomia perlata
(Sulzer, 1776) are given [1]. Besides, brief characteristic of the epipharynx of the mature larva of
Tomoxia lineella LeConte, 1862 is pointed out by A. Lisberg and D. K. Young [2]. Finally, some
morphological features of the epipharynx of the Mordellidae larvae are analyzed in own thesis [3].

The article is dedicated to the memory of E. I. Khotko who was a scientific supervisor of my
PhD thesis and carefully supported me for many years.

Material and methods. The work is based on the study of the mature larvae that were collected
from 2004 to 2023 on the territory of Belarus. A total of 138 specimens were checked, of which 41
specimens of Mordella holomelaena Apfelbeck, 1914; 2 specimens of Mordellaria aurofasiata
(Comolli, 1837); 12 specimens of Natirrica humeralis (Linnaeus, 1758); 15 specimens of Mordellistena
pumila (Gyllenhal, 1810); 17 specimens of M. secreta Horak, 1983; 19 specimens of M. kraatzi Emery,
1876; 14 specimens of M. weisei Schilsky, 1895; 18 specimens of M. falsoparvula Ermisch, 1956.

The mature larvae of the species under consideration have been previously described [4—
11]. Photographs of the M. falsoparvula larvae were taken in 2023 [12].

In order to study the epipharynx of the Mordellidae larvae was separated and cleaned in
KOH. Its morphological characters were studied with an Optek BK6000 microscope with Optec
DV320 2" CMOS USB 2.0 Digital Color Camera 2592 x 1944.

When developing the terminology for description of the epipharynx, works related to the
morphology of the Curculionidae larvae were taken as an example [13—15].

Abbreviations used in the article: mp — median projection; ep — epipharyngeal processes; Is —
lateral setae; eams — epipharyngeal anteromedian setae; ms — median setae; ps — posterior setae;
mamp — microtrichia of the apex of median projection; /rams — labral anteromedian setae.

The examined specimens are deposited in the author’s collection.

Research results and discussion. The epipharynx of tumbling flower beetles with median
projection (mp) posteriorly that is partially supported by tormae and free in distal portion;
epipharyngeal processes of tormae (ep) in form of teeth or sticks, located laterally or displaced to
median projection; lateral portions with three pairs of setae (Is;-3). Median epipharyngeal portion
with three clusters of setae: anteromedian cluster of two reduced setae (eams) with well-developed
socket; median epipharyngeal cluster of two pairs of setae (ms;-2); posterior epipharyngeal cluster of
from two to four pairs of reduced setae (psi-4). Microtrichia numerous on median portion, present or
absent on lateral portions, located around or ended in front of anteromedian pair of labrum setae
(Irams), in form of more or less long truncated setae on apex of median projection (mamp).

Mordella holomelaena Apfelbeck, 1914

Distal portion of mp short; ep medium-sized, tooth-shaped, displaced to mp; Isi-3
approximately equal in length. Median epipharyngeal portion with short and stout ms;-2; distance
between ms; and ms: clearly more than between setae of each pair; setae from each pair of psi-3
partly fused; distance between psi-3 and ms:> clearly less than between mis; and ms2. Microtrichia
present on lateral portions, mamp short and sparse (Figures 1, 2).
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Mordellaria aurofasiata (Comolli, 1837)

Distal portion of mp short; ep medium-sized, tooth-shaped, displaced to mp; Isi3
approximately equal in length. Median epipharyngeal portion with short and sharp ms;-2; distance
between ms; and ms2 more than between setae of each pair; setae from each pair of psi-2 partly
fused; distance between ps;> and ms2 approximately equal to that between ms; and mso>.
Microtrichia present on lateral portions, mamp relatively long and rather dense (Figures 3, 4).

Natirrica humeralis (Linnaeus, 1758)

Distal portion of mp short; ep long, stick-shaped, located laterally; /s; shorter than /s;->. Median
epipharyngeal portion with short and stout ms;-2; distance between ms: and ms: slightly more than
between setae of each pair; psi-3 separated; distance between ps; and ms:> clearly more than between
ms1 and ms2. Microtrichia absent on lateral portions; mamp short and rather sparse (Figures 5, 6).

Morphological variability: only one seta socket of eams can be visible.

Mordellistena pumila (Gyllenhal, 1810)

Distal portion of mp medium-sized; ep medium-sized, stick-shaped, located laterally; /s;-3
stout, Is2-3 clearly shorter than /s;. Median epipharyngeal portion with short and stout msi-2;
distance between ms; and ms> clearly more than between setae of each pair; ps;-3 separated;
distance between ps; and ms:2 less than between ms; and ms2. Microtrichia absent on lateral
portions; mamp long and rather dense (Figures 7, 8).

Mordellistena secreta Horak, 1983

Distal portion of mp medium-sized; ep medium-sized, stick-shaped, located laterally; Is;-3
rather stout, /s2-3 clearly shorter than /s;. Median epipharyngeal portion with short and stout ms:
and long and sharp ms2; distance between ms; and ms: clearly more than between setae of each pair;
setae from each pair of psi-+ separated; distance between ps; and ms: clearly less than between ms:
and ms:2. Microtrichia absent on lateral portions; mamp long and dense (Figures 9, 10).

Morphological variability: additional seta on the lateral portion may be present.

Mordellistena kraatzi Emery, 1876

Distal portion of mp short; ep medium-sized, stick-shaped, located laterally; /s;-3 rather stout,
Is2-3 slightly shorter than /s;. Median epipharyngeal portion with short and stout ms;-2; distance
between ms; and ms2 approximately equal to that between setae of each pair; psi-3 separated;
distance between ps; and ms: clearly more than between ms; and ms2. Microtrichia absent on
lateral portions; mamp short and sparse (Figures 11, 12).

Mordellistena weisei Schilsky, 1895

Distal portion of mp medium-sized; ep medium-sized, tooth-shaped, extended, located
laterally; Is;-3 stout, [s2-3 shorter than /s;. Median epipharyngeal portion with short and stout ms;-2;
distance between ms; and ms> approximately equal to that between setae of each pair; psis
separated; distance between ps; and ms: approximately equal to that between ms; and ms>.
Microtrichia absent on lateral portions; mamp long and very dense (Figures 13, 14).
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Figures 1—16. — The epipharynx of the larvae of tumbling flower beetles and the

pattern of the epipharyngeal setae: 1, 2 — Mordella holomelaena Apfelbeck, 1914; 3, 4 —

Mordellaria aurofasiata (Comolli, 1837); 5, 6 — Natirrica humeralis (Linnaeus, 1758);

7, 8 — Mordellistena pumila (Gyllenhal, 1810); 9, 10 — Mordellistena secreta Horak, 1983;

11, 12 — Mordellistena kraatzi Emery, 1876; 13, 14 — Mordellistena weisei Schilsky, 1895;
15, 16 — Mordellistena falsoparvula Ermisch, 1956

PucyHkun 1—16. — 3nuncapuHKC NUUYMHOK XXYKOB-rOpGaToOK U CXema pacnosioXeHus

ero wetuHok: 1, 2 — Mordella holomelaena Apfelbeck, 1914; 3, 4 — Mordellaria

aurofasiata (Comolli, 1837); 5, 6 — Natirrica humeralis (Linnaeus, 1758); 7, 8 — Mordellistena

pumila (Gyllenhal, 1810); 9, 10 — Mordellistena secreta Horak, 1983; 11, 12 — Mordellistena

kraatzi Emery, 1876; 13, 14 — Mordellistena weisei Schilsky, 1895; 15, 16 — Mordellistena
falsoparvula Ermisch, 1956
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Mordellistena falsoparvula Ermisch, 1956

Distal portion of mp medium-sized; ep medium-sized, tooth-shaped, extended, located laterally;
[s1-3 stout, [s2-3 shorter than /s;. Median epipharyngeal portion with short and stout ms;-2; distance between
ms; and ms> approximately equal to that between setae of each pair; setae from each pair of ps;-2 partly
fused, setae of ps3 separated; distance between psi-2 and ms:2 approximately equal to that between ms; and
ms2. Microtrichia absent on lateral portions; mamp long and dense (Figures 15, 16).

Thus, the epipharynx of larvae of various species of tumbling flower beetles differs by the
length of distal portion of mp; the length and density of mamp; the shape and location of ep; the shape,
location, number and size of setae; the presence or absent of microtrichia on its lateral portions.

Conclusion. The epipharynx of the larvae of tumbling flower beetles is characterized by
a complex of important morphological features. It significantly supplements the list of diagnostic
characters that should be used when describing the Mordellidae larvae. In addition, the
accumulation of data on the morphology of the epipharynx of various species of tumbling flower
beetles will make it possible to use its features to develop keys for their identification as well as to
study the phylogeny of the family.
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