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The results of weevils collecting in July 2001, near the three lakes of Kragujevac
(Šumarice, Bubanj and Grošnica), are represented here. Four hundred and nine adults were
collected, including 84 species, 45 genera, and five families: Rhynchitidae, Apionidae,
Nanophyidae, Eryrhinidae and Curcurlionidae. The results for individual lakes were:
Šumarice, 204 specimens belonging to 47 species; Bubanj, 67 specimens, 16 species; and
Grošnica, 138 specimens, 49 species. Eleven species were aquatic or semiaquatic: the only
captured species of Eryrhinidae, Tanysphirus lemnae; three species of Bagous (bagdatensis,
collignensis, and lutulentus); and seven species of the tribe Phytobiini (subfamily
Ceutorhynchinae, family Cucurlionidae), viz., Pelenomus canaliculatus, P. comari, P. waltoni,
Phytobius leucogaster, Rhinoncus inconspectus, R. pericarpius and R. perpendicularis.
Fourteen of the recorded species are new for the Kragujevac basin. Seven of them are aquat-
ic: Tanysphirus lemnae, Bagous bagdatensis, B. collignensis, B. lutulentus, Pelenomus
canaliculatus, Pelenomus waltoni and R. perpendicularis.
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INTRODUCTION

As a superfamily of beetles that includes the family of animals with the most
species on our planet (Curculionidae), weevils have not bypassed freshwater habi-
tats. In the case of China, for example, it has been established that of about 2000
species of weevils, 71 are aquatic or semiaquatic, although an experienced ento-
mological team succeeded in collecting only 28 species, while for the others it is
assumed that they are probably present (CALDARA & O’BRIEN, 1995).

A detailed ecological study of danger to the weevil fauna in Germany showed
that precisely aquatic forms are the most threatened in regard to habitat
(WINKELMANN, 1991).
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Three-year (1982-1984) investigations in the Abrod pri Závode National Park
(Slovakia) among other things yielded definition of phytocenosis-linked socions
of weevils (MAJZLAN & HOLECOVÁ, 1986). Since the investigated natural biotopes
included wet habitats (alder groves, reed stands, peat-bogs), it is clear that the
defined socions (which are named for the dominant species, like Bagoicium punc-
ticoliti) also contain hygrophilic forms.

Aquatic weevils are mainly confined to stagnant or very slowly flowing
water. Aquatic and semiaquatic weevils possess many morphological and etholog-
ical adaptations to life in water or alongside it. They have water-repelent glazes,
pubescence, or specialized setae for plastron formation, and exhibit different
swimming techniques: Rhinoncus swims on the surface of the water, by moving
all three pairs of legs simultaneously. The majority of Bagous species and other
water weevils swim by “dog-paddling”. Certain Phytobius species swim as they
walk, i.e., by means of alternating movements (CALDARA & O’BRIEN, 1995).

Because they are for the most part concealed on their host plants underwater
by day and emerge on the surface of the latter or other plants (flotant and emersed)
at night, when they perform all activities (CALDARA & O’BRIEN, 1995), aquatic
weevils were not completely listed in the earlier inventory of weevils of the
Kragujevac basin (PEŠIÆ, 1997, PEŠIÆ, 1998) which included seven species of
them. One hundred and fifteen species (including four that are aquatic, viz.,
Bagous tempestivus (Herbst, 1795), Rhinoncus pericarpius, Rh. perpendicularis,
and Pelenomus (formerly Phytobius) comari (Hbst.)) were then recorded on damp
meadows alongside streams and lakes; 13 species (including two that are aquatic,
viz., Eryrhinus (formerly Notaris) scirpi (Fabricius, 1792) and Pelenomus (for-
merly Phytobius) comari (Hbst.)) were recorded on swampy meadows; and one
species, viz., Phytobius (formerly Litodactylus) leucogaster (Marsh.) was record-
ed from a lake (one more species was wrongly identified). Except this, on less wet
habitats some aquatic or semiaquatic adult weevils were collected: Neophytobius
(formerly Phytobius) quadrinodosus (Gyll.), Rhinoncus pericarpius (valley
meadows), Rhinoncus pericarpius and Rh. perpendicularis (uncultivated land)
and Rh. pericarpius (ash forest). Specialized study of the weevil fauna in and
alongside (50 to 100 m from the shore) the lakes of Kragujevac was therefore
begun in 2001.

MATERIAL AND METHODS

Investigations have to date been initiated on the reservoir in the Šumarice
Memorial Park, the Bubanj artificial lakelet in the center of town, and the Grošnica
reservoir.
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Material was collected in the morning (before 10:00 h) on July 6 in Šumarice,
July 7 on the Bubanj lakelet, and July 11 on the Grošnica reservoir.

The techniques used included shaking of plants, rinsing of aquatic plants, and
examination (unfruitful) of mud in the zone of water withdrawal. In the wider zone
around the lakes, the methods of “scything” and separation of insects from soil and
sediment with the aid of Tulgren-Berlesse apparatuses were also employed.

The following keys were used for determination: SMRECZYÑSKI (1974),
DIECKMANN (1972, 1980, 1983), ANGELOV (1979, 1980), FREUDE et al. (1981,
1983), SMRECZYÑSKI (1974).

Nomenclature is that used by ABBAZZI et al. (1995) and ALONSO-ZARAZAGA
& LYAL (1999).

The lake in the Šumarice Memorial Park was constructed in 1964-1967 by
damming the Sušicki brook. Its original purpose (irrigation) was altered due to
lack of funds, and water of the reservoir is now used by the city’s firemen, the
municipal sanitation department, and the park service. This reservoir is 1350 m
long and 175 m wide on the average. It has a surface area of 14 ha and volume of
950,000 m3 (STEPANOVIÆ, 1974).

The Bubanj lakelet is located almost in the center of Kragujevac. Its surface
area is 2.7 ha. Average water depth is 1.2 m. The layer of bottom mud is about 0.7
m thick, which threatens to make the lake eutrophic and degrade it to the status of
a swamp in the near future (SIMIÆ et al., 1994). It is fed by a spring of the same
name and by groundwater. The lakelet is artificial in origin, having arisen in the
alluvial flats of the Lepenica river in a depression from which earth was removed
for a brick factory before World War II and up to 1955. It is elongated in a north-
east-southwest direction, has a maximal length of 300 m, and is 215 m wide. Water
temperature climbs to 30°C in summer, and the lakelet freezes over in winter.
Because it was overgrown with reeds and neglected, water was diverted from the
lakelet to the Lepenica in 1971, when the bottom was cleaned and gravelled, after
which the refilled lakelet was annexed to the “Jezero” Sport-Recreation Center
(STEPANOVIÆ, 1974).

The Grošnica reservoir was constructed on the Grošnica river (a right-hand
tributary of the Lepenica) for water supply of the city of Kragujevac and industri-
al uses. The oldest artificial lake in Serbia, it was filled with water in the spring of
1938. It is 1750 m long, with greatest width of 250 m. Surface area comprises 22
ha. Original volume of the reservoir was 2.17 x 106 m3. Destruction of forests
occurred during and after World War II, which led to strong erosion and partial fill-
ing of the reservoir (900 m3 of sediment/km2 year), so that depth near the dam
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shrank from 26 m originally to 19 m in 1950. Barren slopes were therefore
afforested and numerous fences were constructed to check erosion, while in 1962
the dam was raised 7.3 m to reach a constructive height of 50 m, after which depth
of the lake by the dam attained a value of 21 m and its capacity grew to 3.53 x 106

m3 (STEPANOVIÆ, 1974).

RESULTS AND DISCUSSION

Collecting in the morning was fairly successful. Four hundred and nine adults
were collected, including 84 species, 45 genera, and five families: Rhynchitidae,
one species (one specimen, in the Šumarice); Apionidae, 21 species (75 speci-
mens); Nanophyidae, four species (97 specimens); Eryrhinidae, one species (one
specimen); and Curcurlionidae, 57 species (235 specimens). (Tab. I).

The results for individual lakes were as follows: Šumarice, 204 specimens
(half of the total amount of collected material), including 108 males and 96
females belonging to 47 species (Rhynchitidae, one species; Apionidae, 14;
Nanophyidae, three; and Cucurlionidae, 29); Bubanj, 67 specimens (31 males, 36
females) belonging to 16 species (Apionidae, five species; Nanophyidae, four; and
Cucurlionidae, seven); and Grošnica, 138 specimens (78 males, 60 females)
belonging to 49 species (Apionidae, 10 species; Nanophyidae, three; Eryrhinidae,
one; and Cucurlionidae, 35). (Tab. I)

Eleven species (nearly 13%) were aquatic or semiaquatic: the only captured
species of Eryrhinidae, Tanysphirus lemnae; three species of Bagous (bagdatensis,
collignensis, and lutulentus); and seven species of the tribe Phytobiini (subfamily
Ceutorhynchinae, family Cucurlionidae), viz., Pelenomus canaliculatus, P.
comari, P. waltoni, Phytobius leucogaster, Rhinoncus inconspectus, R. pericarpius
and R. perpendicularis.

Fourteen of the recorded species are new for the Kragujevac basin (PEŠIÆ,
1998). Seven of them are aquatic: Tanysphirus lemnae, Bagous bagdatensis, B.
collignensis, B. lutulentus, Pelenomus canaliculatus, Pelenomus waltoni and R.
perpendicularis.

Tanysphirus lemnae lives on plants of the genera Lemna and Spirodela, as
well as on Calla Palustris. Studying its biology on Lemna minor in 1922, Urban
found that the adult constructs a passage in leaves of the host and lays its eggs
there. The larva feeds on leaf parenchyma. It damages several leaves in the course
of development, swimming easily on the water surface thanks to a water-repellent
secretion and a covering of water-resistant scales (CALDARA & O’BRIEN, 1995).
Only when forced by necessity does this species live on Myriophyllum spicatum
(LEKIÆ & MIHAJLOVIÆ,1970).
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Table I
Qualitative and quantitative composition of weevils of the Kragujevac's lakes
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Among the aquatic species, Bagous bagdatensis Pic, 1904 (= B. wagneri
Dieckmann, 1964) stands out with respect to the number of specimens collected
(36). Widely disseminated in Central, Southern, and Southeast Europe as well as
Asia Minor, this species on the territory of the former Yugoslavia had up to now
been registered only in the guise of three specimens from Montenegro (Budva,
Virpazar, and Ulcinj), all of them collected by foreign entomologists (... , 1993).
With 35 specimens, it is even the dominant species on the lake in Šumarice. The
foodplant of this species is still unknown. The insects climb out of the water onto
surrounding vegetation at dusk (HOLECOVA, 1993).

Bagous collignensis and B. lutulentus develop in Equisetum limosum
(FREUDE et al., 1883).

To judge from biology of the related species Bagous affinis Hustache and B.
laevigatus O’Brien and Pajni (BENNETT & BUCKINGHAM, 1991), these insects are
incapable of swimming on the surface. Only the occasional specimen manages to
crawl along the host’s stem under water, but it surfaces immediately on being dis-
turbed. Under conditions of submersion in an experiment, 90% of adults of both
sexes of the former species survived two days. It turned out that males can remain
longer under water. Adults under water obtain oxygen by means of plastron breath-
ing (oxygen from the water diffuses into a thin layer of air around the body, which
is maintained owing to scales and spines on the surface). Larvae and pupae devel-
op in tubers of the water weed Hydrilla verticillata. They likewise can develop
normally for only a limited time in tubers under submersed conditions, at the
expense of the amount of air in hollow tubers. Under normal (nonexperimental)
conditions, adults feed on all parts of the host plant. Larvae under natural condi-
tions do not assault inundated (submersed) tubers, but instead develop in tubers
(underground turions) of Hydrilla on the stream bank after water withdrawal, i.e.,
during the dry period.  Complete development at 27°C on the average lasts 21.9
days. Potamogeton pectinatus also serves frequently as the host plant.

On the Bubanj lakelet, Nanophyes marmoratus is dominant with 35 captured
specimens (more than half of the total number). In contrast to it, Nanomimus anu-
latus should be mentioned as a rarer species of the same family that was found
only alongside this lakelet in the center of town. This species was previously
recorded in the Kragujevac basin (PEŠIÆ, 1997) on damp meadows in the Šumarice
park, as well as at the Drac and Grbica localities. Both species were taken from the
host plant, Lythrum salicaria (ANGELOV, 1980). Larvae of the former develop in
the fruit, those of the latter in galls on the main leaf vein. The other two species of
Nanophyidae (Dieckmanniellus helveticus with 27 specimens and Nanophyes bre-
vis with eight) are linked with the same host and were found at all three lakes.

Also characteristic of the Bubanj lakelet was the finding of eight specimens
of Phytobius leucogaster, a species that lays its eggs in unopened emersed flower
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clusters of Myriophyllum spicatum or between them. Development of the larvae
occurs in and on the same plant, often under water. Chrysalis formation is in the
water in a leathery cocoon on the stem of the host. Cocoons are supplied with air
from the plant aerenchyma. May to December is given as the period of activity of
the imago. During reproduction, the body of the adult is surrounded by an air bub-
ble (it can spend 8-24 h under submersed conditions) (BUCKINGHAM & BENNET,
1981). Later during the winter, the adult hides under fallen leaves, in moss, and
elsewhere. Following three-year experiments on biological suppression of
Myriophyllum spicatum as a weed, LEKIÆ & MIHAJLOVIÆ (1970) recommended
precisely this species of weevil.

Pelenomus canaliculatus is biologically linked with Myriophyllum verticilla-
tum and M. spicatum (CALDARA & O’BRIEN, 1995) and was recorded only on the
Šumarice lake. Pelenomus waltoni, this time recorded only on that lake, but pre-
viously recorded (PEŠIÆ, 1997) on the Bubanj lakelet, lives on Polygonum
hydropiper and P. mite. On the other hand, P. comari is a polyphagous form that
feeds on Comarum, Alchemila and Lythrum  (FREUDE et. al., 1983). It is now
recorded on the Grošnica reservoir and Bubanj lakelet, having been previously
registered on the Šumarice lake as well (PEŠIÆ, 1997). The larvae of all Pelenomus
species are exposed (naked) and live on the underside of leaves of the host.

Rhinoncus inconspectus (all 13 specimens of which were found by the
Grošnica reservoir) and R. perpendicularis (only one specimen of which was
found in the Šumarice park this time, but which in 1997 was also recorded both on
the Grošnica reservoir and near Zdraljica river) are linked with Polygonum
amphibium and P. lapathifolium (CALDARA & O’BRIEN, 1995), to some extent com-
peting with each other as adults, although development of the former occurs in the
root, while the latter develops in the leaf petiole and stem. Biologically linked with
Rumex (FREUDE et al, 1983; ANGELOV, 1979), R. pericarpius was found this time
(five specimens) only by the Grošnica reservoir, but was previously also recorded
both in the Šumarice park and in the Ad`ine Livade (PEŠIÆ, 1997).

To the list of aquatic species of weevils in Kragujevac can also be added ones
recorded previously (PEŠIÆ, 1997; PEŠIÆ, 1998), but not captured this time:
Eryrhinus scirpi (Fabricius, 1792) (= Notaris scirpi F.), which is linked with
Typha, Scirpus, and Carex species and was previously found in the Šumarice park;
Bagous tempestivus (Herbst, 1795), which develops in Ranunculus repens
(FREUDE et al., 1983) or in Potamogeton (ANGELOV, 1979) and was previously
recorded in the Šumarice park and at the Draèa and Vinjista localities; and
Neophytobius quadrinodosus (Gyllenhal, 1813), which is biologically linked with
Polygonum and Rumex and was previously found in the Šumarice park and in
Vinjista.
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Continuation of the present investigation is planned, together with its exten-
sion to the Gru`a reservoir if circumstances permit.
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SURLA[I (COLEOPTERA: CURCULIONOIDEA) 
KRAGUJEVA^KIH JEZERA

(Prvi prilog)

SNE`ANA PE{I}

I z v o d

Istra`ivawe slatkovodnih i surla{a oko vodenih stani{ta je zbog
specifi~nog, prete`no skrivenog na~ina wihovog `ivota, prili~no
zahtevno. U ovom radu su izlo`eni rezultati sakupqawa i obrade adult-
nih surla{a u julu 2001. godine na kragujeva~kim jezerima [umarice,
Bubaw i Gro{nica. Ukupno je sakupqeno 409 primeraka. Identifikaci-
jom je utvr|eno 84 vrste iz 45 rodova, pet familija - Rhynchitidae,
Apionidae, Nanophyidae, Eryrhinidae i Curcurlionidae. Rezultati po jezerima
su slede}i: [umarice – 204 jedinke iz 47 vrsta; Bubaw – 67 jedinki iz
16 vrsta; i Gro{ni~ko jezero – 138 jedinki iz 49 vrsta.

Od ukupnog broja, 11 vrsta je akvati~no ili poluakvati~no. To su:
jedini predstavnik familije Eryrhinidae - Tanysphirus lemnae; tri vrste
roda Bagous (bagdatensis, collignensis, i lutulentus); i sedam vrsta tribusa
Phytobiini (subfamilija Ceutorhynchinae, familija Cucurlionidae)-
Pelenomus canaliculatus, P. comari, P. waltoni, Phytobius leucogaster, Rhinoncus
inconspectus, R. pericarpius i R. perpendicularis.

Po prvi put u kragujeva~koj kotlini se bele`i prisustvo 14 vrsta
surla{a, od ~ega je polovina akvati~na (Tanysphirus lemnae, Bagous bag-
datensis, B. collignensis, B. lutulentus, Pelenomus canaliculatus, Pelenomus wal-
toni i R. perpendicularis).

Izneti preliminarni rezultati ukazuju na potrebu da se istra`i-
vawe nastavi.
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