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Abstract

The Western Palaearctic moth Cataclysta lemnata (Linnaeus, 1758) is considered one of Europe’s most common water
moths. However, there are limited data regarding the larval stages, particularly in eastern and southeastern Europe. During
the 2017-2021 aquatic macroinvertebrate survey, C. lemnata was detected at seven sites in the Pannonian region of
Serbia. All sightings were of the larval/aquatic phase and originated from both heavily polluted habitats and relatively
unpolluted waterbodies. A consistent feature at all sites is duckweed (Lemna sp.), confirming the preference of
C. lemnata for this plant. Our findings contribute to a better understanding of the presence of this species in the region and
suggest that it may be more abundant in its various aquatic habitats. As the adult stages are simpler to identify, and with
the advent of public online databases (Alciphron, biologer.rs), there have been multiple records of adult moths in recent
years. Regarding the aquatic stages, there is a need for more comprehensive surveys with a primary emphasis on suitable
habitats throughout the region and the use of molecular methods for the identification of early larval stages would be
beneficial.
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Introduction

Despite being a species-rich and diverse group of insects, Lepidoptera are not usually associated with aquatic
habitats. Apart from some smaller groups/families from the Far East, all other representatives with an aquatic
developmental stage (larvae) belong to the subfamily Acentropinae in the family Crambidae (Pabis, 2014).
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Acentropinae is rather limited in number, with only eight species present in central Europe (Vallenduuk &
Cuppen, 2004).

Acentropinae moths are herbivorous, feeding primarily on aquatic monocotyledons (Léger et al., 2021). As
stem borers, they are often considered pests (Velasco Pazos et al., 2007). However, some species, including
aquatic species, are considered beneficial and are used as biological control agents for certain invasive plant
species. One such species that is beneficial in this respect is the small china-mark C.lemnata.

This Western Palearctic species is found throughout Europe and also in Morocco and Iran (Goater et al., 2005;
Agassiz, 2012; Farahpour-Haghani et al., 2017) and is considered one of the most abundant aquatic moths in
its range (Vallenduuk & Cuppen, 2004). The moths have aquatic caterpillars that are polyphagous, with a
preference for duckweed (genus Lemna, subfamily Lemnoideae) (Van der Velde, 1988; Pabis, 2014;
Farahpour-Haghani et al., 2017). Larval development occurs in water and consists of a total of four stages, of
which only the first is hydrophilic; the others are hydrophobic, and the larvae live in a shell filled with air. In
most cases, the protective case is made of duckweed leaves, but there have been reports of other materials
being used, including plastic from garden ponds. Pupation occurs in cocoons made of the same material as
the cases. Adults fly from spring to autumn (March to November) in temperate regions. Two generations are
produced per year in the northern and central parts of its range, whereas in the southern parts, several
generations per year may occur. For more details on the life cycle and biology, see Van der Velde (1988),
Vallenduuk & Cuppen (2004), and Goater et al. (2005).

Although it is relatively common in Europe, findings of C. lemnata are rare in eastern and southern Europe,
including Serbia. So far, the species has been reported in the literature only five times (Plant & Jaksi¢, 2018),
with the oldest record dating back to the beginning of the last century (Abafi-Aigner, 1910). The species was
mentioned by Mihajlovi¢ (1978), with other records reported in the 21st century. The first was from Futog (near
Novi Sad) by Kurz & Horvat (2010), the second from Derdap National Park by Stojanovi¢ & Radakovi¢ (2016),
and the third from Timo&ka Krajina (Ze€evi¢, 2002). All these findings were of adult moths. As the adult stages
are simpler to identify, and with the advent of public online databases (Alciphron, biologer.rs), there have been
multiple records of adult moths in recent years. To our knowledge, there has been no report of the aquatic/larval
stage of C. lemnata from Serbia.

In this article, we report on new larval findings and provide additional data on the distribution and ecology of C.
lemnata in Serbia. The rarity of aquatic findings is further discussed.

Material and Methods

The study took place in the period 2017-2021. The sampling of benthic macroinvertebrates was conducted as
part of the regular annual water-quality monitoring program of the Serbian Environmental Protection Agency
(SEPA) and during research of wetlands in the area of Vojvodina in 2021 by the Faculty of Biology of the
University of Belgrade.

The studied area covered the whole territory of Serbia. Samples were collected with a commercial benthological
hand net (25x25 cm, 500-ym mesh) or manually with tweezers. All samples were preserved in 70% ethanol
and processed in the laboratories of SEPA and the Faculty of Biology in Belgrade. Species identification was
performed using the appropriate keys (Nilson, 1996; Vallenduuk & Cuppen, 2004) and a Zeiss SteREO
Discovery.V8 stereomicroscope. Some of the identified specimens are deposited in the collection of aquatic
macroinvertebrates at the Faculty of Biology, Institute of Zoology.
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Results
During regular annual water-quality monitoring in 2017 and 2018 by SEPA and surveys of smaller watercourses

in Vojvodina by the Faculty of Biology (Belgrade) in 2021, the presence of Cataclysta lemnata, was confirmed
at seven sites (Table I., Fig. 1).

Table I. New aquatic findings of Cataclysta lemnata in Serbia

Site Date Coordinates Elevation (m) Number of Saprobic Index
individuals (Zelinka Marvan)
1 Novi Sad 18 Sep 2017 N 45.282389° 76 1 2.30
E 19.816056°
2 Hetin 25 Sep 2018 N 45.652667° 74 1 212
E 20.798667°
3 Doroslovo 02 Oct 2018 N 45.603944° 79 2 2.24
E 19.175083°
4 Bac 02 Oct 2018 N 45.387833° 76 2 218
E 19.232167°
5 Novo Milosevo 30 Oct 2018 N 45.768750° 74 2 2.55
E 20.366417°
6 Sonta 28 May 2021 N 45.578493° 77 1 2.36
E 19.054713°
7 Batar 04 Jun 2021 N 44.928147° 76 1 2.38
E 19.474521°

All these sites are located in the Pannonian region of the country and are primarily artificial watercourses
(canals) that are part of the extensive Danube-Tisza-Danube irrigation system (DTD). The findings of the
species were from late spring (28 May) to autumn (30 Oct) (Table I), and the sites are characterized by dense
aquatic and semi-aquatic vegetation (Figure 2). Most of these sites can be classified as polluted according to
national legislation (Official Gazette RS, 74/2011). Particularly poor water conditions were found in the localities
of Ba¢ and Novi Sad.

From these seven localities/samples, a relatively small number (10) of C. lemnata were collected. All identified
specimens were larvae and were classified as last instars (Fig. 3). Considering juvenile/smaller crambid larvae
were frequently found in the samples, it was possible that some also belonged to C. lemnata.
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Figure 1. Distribution map of Cataclysta lemnata in Serbia; white numbers, our larval findings (numbered
as in table 1); blue numbers — available literature data: 1 — Mihajlovi¢ (1978); 2 - Ze&evi¢ (2002); 3 - Kurz
& Horvat (2010); 4 — Stojanovi¢ & Radakovi¢ (2016).

Among the European aquatic crambids, C. lemnata can be confused with Elophila nymphaeata (Linnaeus,
1758) in the larval stage. In addition to a slightly different ecology, these two species can be distinguished in
the later larval stages in that C. lemnata has narrower frames on the prolegs, and the anterior and posterior
hook rows are not the same size (Fig. 3B) as in E. nymphaeata.



The small China-mark Cataclysta lemnata in Serbia

Figure 2. Typical habitat of C. lemnata (Savino Selo, Novi Sad, DTD canal; photo Author).

Also, the hook row of the claspers on the last abdominal segment (X) is curved at both ends (Fig. 3C), whereas
it is straight or only slightly curved in E. nymphaeata. Finally, the prothoracic shield is uniformly dark brown in

C. lemnata (Fig. 3A), whereas in E. nymphaeata it has a dark central area (on both sides of the median line),
while the other parts are lighter (light brown).

Figure 3. C. lemnata (final (IV) larval instar) from the Batar locality: A) head and the first thoracal segment, B) frame
on a proleg (segment VII), C) hook row on the claspers (segment X) (photo Author).
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Discussion

Although considered one of the most common water moths in its range (Vallenduuk & Cuppen, 2004), aquatic
records of C. lemnata are scarce in certain parts, especially in eastern and southern Europe (de Jong et al.,
2014; Gumhalter, 2019). Due to the lack of records, Serbia is a “grey area” as regards the occurrence of this
water moth (Plant & Jaksi¢, 2018). Our records thus contribute significantly to the knowledge about the
presence of this species in aquatic habitats in the region. It should be mentioned that our records are from the
northern Pannonian region of the country (Fig. 1). Based on the available data from online databases
(Alciphron, biologer.rs) as well as the relatively broad ecological preferences (Van der Velde, 1988; Vallenduuk
& Cuppen, 2004; Goater et al., 2005) and general distribution (Goater et al., 2005; Agassiz, 2012; Farahpour-
Haghani et al., 2017) of the species, more reports from suitable aquatic habitats in central and southern Serbia
could be expected. In addition, E. nymphaeta was recorded in Tara National Park (Stojanovi¢ et al., 2014).
Further surveys should be carried out in the near future.

Our records of the last larval stages in spring/summer and autumn suggest a bivoltine life cycle. Two
generations have been reported for the northern and central parts of the species’ range (Goater et al., 2005).
The relatively low number of specimens discovered (one or two per sample/site) might indicate a low
abundance of this species in its habitats, which could partly explain its rare occurrence in the region thus far.
Another reason for its rarity could be uncertain identification in the case of early larval stages (smaller,
undeveloped larvae). It is conceivable that the species is more widespread and abundant, as smaller crambid
larvae are not uncommon in macroinvertebrate samples routinely collected from the Pannonian watercourses
and canals. To test this hypothesis, sequencing/barcoding of these smaller specimens should be carried out.

C. lemnata is known to tolerate organic pollution and prefers calm or slow-moving waters with dense vegetation
and duckweed (Vallenduuk & Cuppen, 2004). Our study confirms this, as most of the records were from alpha-
mesosaprobic waters with dense aquatic vegetation where duckweed was abundant. Several records from less
polluted habitats (Batar River, Zasavica Special Nature Reserve) indicate its broader ecological preferences.

Our results contribute to a better understanding of the presence of this species in the region and suggest
that C. lemnata may be more abundant across its various aquatic habitats. We suspect that the limited
records so far are due, in part, to the species being overlooked or unidentified during routine aquatic
macroinvertebrate surveys. As adult forms are simpler to identify and likely easier to collect, and given that
most lepidopteran specialists focus solely on adult forms (prior to our report, all reports on the species were
based on the adult forms), recent data should provide more insight into this species’ presence in the region.
Regarding the aquatic stages, more thorough surveys are needed with a primary focus on suitable habitats
across the region. Additionally, the use of molecular methods (barcoding) is essential for the identification
of early larval stages.
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CATACLYSTA LEMNATA (LINNAEUS, 1758)
(LEPIDOPTERA: CRAMBIDAE: ACENTROPINAE) Y CPBIAJU

BAHA MAPKOBW T, BOPVC HOBAKOBU, MUNEHKA BOXAHIT,
KATAPYHA CTOJAHOBWT, AHBENVMHA TATOBIT V1 VIBAHA XKUBUT

MN3Bog

Cataclysta lemnata (Linnaeus, 1758) cmaTpa ce jeaHum o Hajuelhnx BogeHnx Morbaua y Esponu. Mefytum,
Camo HEKONWKO MofaTaka je JOCTYMHO 3a UCTOYHY W jyronctodHy EBpony, noce6Ho Ha cTagujymmuma napse.
Tokom ucTpaxmpara BogeHNx Makpobeckumerbaka 2017-2021, Cataclysta lemnata je oTkpuBeHa Ha cefam
nokanuteta y naHoHckom geny Cpbuje. Cau Hanasm ce oaHOCe Ha napBanHy/BogeHy dasy 1 noTudy Kako 13
jako 3arafheHux, Tako W U3 penaTUBHO He3arafeHWX BOLEHWX CTaHMLTA. 3ajedHNYKa KapaKTepucTika CBUX
nokanuTeTa je NpucycTBo Ourbke coumsuue, WTo notephyje adunuteT Cataclysta lemnata 3a oBy OuUIbky.
MpujaBrbeHn pesynTati gonpuHoce Borbem pa3ymeBary MojaBe OBE BPCTE Y PEMMOHY U Cyrepuily Aa 6um
Morna OWTu pacnpocTparbeHWja y pasnuuuTUM BOAEHMM CTaHuwTuma. [owTo je agynTe nakwe
naeHTUdMKoBaTH, 1 y3 NOjaBy M pasBoj HamMeHCkuX oHnajH 6asa (Alciphron, biologer.rs), nocnearux roguHa
npujaBrbEHO je BiLe Hanasa agynata ose BpcTe. LUTo ce Tuye napeanHux ¢asa, notpebHa cy getarbHuja
UCTpaxuBatsa, PoKycMpaHa NPBEHCTBEHO Ha MOroAHa CTaHWLTa LWWPOM PervoHa 1 AomyHeHa ynotpebom
MOMneKynapHux MeToga.
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