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Simo hirticornis (Herbst, 1795) and S. variegatus (Boheman, 1843)
in Switzerland — on their distribution and a reliable identification
(Coleoptera, Curculionidae)

Christoph Germann1 & Marco Moretti2
1

Natur-Museum Lu/ern. Kasernenplatz 6. CH-6003 Lu/ern and Naturhistorisches Museum der Bur-
gergemeinde Bern. Bernastrasse 15, CH-3005 Bern. Email: christoph.germann@lu.ch

: Swiss Federal Research Institute WSL. Insubric Ecosystems Research Group. Via Belsoggiorno 22.
CH-6500 Bellinzona

Distribution patterns of Simo hirticornis and S. variegatus are presented for the first time for
Switzerland based on an extensive data set of 139.3 specimens, since the species state of .V. variegatus

was revised in 1995. New insights into their ecological requirements are presented. An additional
morphological character to distinguish the two sibling species in Switzerland is further provided.

Keywords: Curculionoidea. Entiminae. morphology, ecology, sibling species, determination

INTRODUCTION

The genus Simo Dejean. 1821 was recently revised by Pierotti & Bello (2006).
Presently. Simo comprises four Mediterranean species, two of them — Simo
hirticornis (Herbst. 1795) and .S'. variegatus (Boheman. 1843) — also occur in Central
Europe. Although already described in 1843. S. variegatus was considered as a valid
species only after Palm (1995). who showed for the first time relevant characters
that allowed a reliable differentiation from the closely related S. hirticornis. Knu-
telski et al. (1997) provided an overview of the distribution of the two species in

Europe. Behne (1998) added S. variegatus in a supplement to the most often used

identification key «Die Käfer Mitteleuropas». Just recently Heijerman (2002) deleted

S. hirticornis from the species list of Denmark. Stejskal (2005) recorded S. variegatus

for the Czech Republic and Braunert (2009) listed both species for Luxembourg.

In synthesis, the overall distribution of the two species is as follows (after
literature cited): Simo hirticornis (Locus typicus: Germany): France including
Corse. Switzerland, north-western Greece, Netherlands. Germany, South of Sweden.

Luxembourg, Poland, Czech Republic. Slovakia. Spain. Austria. Serbia. Croatia,

and Italy. Simo variegatus (Locus typicus: Switzerland. Geneva): France (Corse
doubtful), Switzerland, Denmark, Germany, Poland. Slovakia. Czech Republic.
Hungary, Luxembourg, Austria, Serbia, and Italy.

The distribution of S. variegatus was little known in Switzerland so far.
because of the late recognition of its species state. This lack of data was
subsequently made up through an extensive data survey based on specimens from
Museum collections, private collections, and material from scientific investigations
of the Swiss Federal Research Institute (WSL hereafter) in the run up of a checklist

of the Swiss weevils (Germann 2010). Furthermore, a new character for the
reliable differentiation of the two species was found based on the specimens
examined, which is presented and illustrated in the following.
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MATERIAL AND METHODS

From the following collections specimens were examined (in alphabetical order):

BNM Bündner Naturmuseum, Chur
cCG collection Christoph Germann, Thun
cMG collection Michael Geiser, Basel
cRG collection Roman Graf, Luzern
cYC collection Yannick Chittaro, Conthey
ETHZ Eidgenössische Technische Hochschule, Zürich
IBUN Institut de Biologie de l'Université de Neuchâtel
MHNF Muséum d'Histoire Naturelle de Fribourg
MHNG Muséum d'Histoire Naturelle de Genève
NMBA Naturhistorisches Museum, Basel
NMBE Naturhistorisches Museum der Burgergemeinde, Bern
NMLU Natur-Museum, Luzern

Additional specimens were sampled by the WSL Bellinzona and Birmensdorf
during several biodiversity surveys and specific studies in various regions of the
canton Ticino (Brissago 696.850 / 107.600, Ronco s. Ascona 698.350 / 110.600,
Locarno 703.300/114.700, Minusio 705.350/ 115.600,Gordola 709.900/116.600,
Tenero-Contra 708.500 / 117.000, Pura 710.900 / 093.600, S. Antonino 720.100 /
112.100, Bolle di Magadino 709.050 / 112.850), Graubtinden (Soazza 736.800 /
135.400), and Valais (Leuk 616.300 / 131.200).

All specimens were sampled with standard methods (Duelli et al. 1999). Litter

dwelling species were sampled using pitfall traps, which consisted of 1 funnel
recessed into the soil (opening diameter 13 cm) filled with a 2 % formalin solution,
and protected from the rain by transparent roofs. Traps were emptied every week,
mostly from April to September. Details about the projects by the WSL are available

by the second author.
The first author identified 1393 Simo specimens in total. The identification

was based on ectoskeletal characters, and the spermathecae that were obligatorily
examined. The identification keys of Palm (1995), Knutelski et at. (1997), Behne
(1998), and Pierotti & Bello (2006) were used. The pictures of the setae on the elytral

disc were taken with a digital camera (3 mega pixel, JVC) through a binocular
(Leica MZ16). The images were modified with the program Auto-Montage (Synoptics)

for best results in depth of sharpness, and then reworked using Adobe Photoshop

version 10.0.1 (Adobe Systems Incorporated).

RESULTS

Geographical distribution

We examined 156 specimens oi Simo variegatus, and 271 specimens of S.

hirticornis from different collections in Switzerland (Appendix 1), as well as 738
specimens of S. hirticornis from central to southern canton Ticino, and 228 specimens

of S. variegatus from the Valais, caught during biodiversity surveys of the
WSL. All finding sites of the two species are presented (Figs 1 and 2). Simo variegatus

was recorded in 12 cantons (Aargau, Basel, Bern, Freiburg, Genève,Graubün-
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Fig. I. Finding sites of Simo hirticornis (Herbst, 1795) in Switzerland (copyright CSCF).

den, Neuchâtel, Schaffhausen, Solothurn, Ticino, Vaud, Valais), S. hirticornis in 8

cantons (Bern, Freiburg, Graubünden, Neuchâtel, St. Gallen,Ticino, Vaud, Valais).

Vertical distribution

Based on the collection data, 99 sites of the 156 specimens of Simo variegatus

were located at a mean altitude of 709 ± 397 m a.s.l. (min. 270 - max. 2006 m),
while 147 sites of the 271 specimens of S. hirticornis were located at a mean altitude
of 963 ± 439 m a.s.l. (min. 200 - max. 2200 m).

Morphology and discrimination characters

The morphological characters commonly used to identify the two species (see

point I to 5 below) show some variability, as illustrated in the identification keys
of Palm (1995), Knutelski et al. (1997), Behne (1998), and Pierotti & Bello (2006),
the latter with extensive illustrations.

In our study we identified a new character of the elytral setae (see point 6

below), that hardly shows any variability among the 1393 Simo specimens considered,

especially when the antennal groove is polluted (see point 2 below), as it was
often observed.

1. Width of rostrum (in variegatus wider compared with the most narrow point
of the rostrum of hirticornis).

2. Scales between the eye and the antennal groove (in variegatus with isolated

scales, in hirticornis with dense, overlapping scales).
3. Spermatheca (in variegatus with a large and thin cornus; the basis broader

than in hirticornis).
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Fig. 2. Finding sites of Simo variegatus (Boheman, 1843) in Switzerland (copyright CSCF).

4. Antennal articles (variegatus last articles before club transverse, stronger
than in hirticornis).

5. Propygidium (in variegatus apically rounded or spatuliform, in hirticornis
pointed).

6. New character: Setae on elytral disc (Fig. 3A: in variegatus dark, weakly
bowed, raised setae on the intervals; Fig. 3B: in hirticornis with bright, strongly
bowed, adherent setae).

DISCUSSION

Distributional Patterns

The geographical distribution of the two Simo species in Switzerland based
on the museum specimens shows an apparent lack of records from the Northern side
of the Alps and from Central Switzerland, as well as an almost complete lack of
variegatus from Graubünden (variegatus: 4; hirticornis: 47 specimens) and the canton

of Ticino (variegatus: I; hirticornis: 52 specimens). The first lack of records is

strongly suspected to be due to undersampling, whereas in the second case, other
explanations are needed and provided. In the canton of Ticino, hirticornis clearly
dominates, which was confirmed by intensive sampling at nine localities (see Material

and Methods) and 738 specimens in chestnut forests. If the silicate ground is

an explanatory factor, this could not be shown unambiguously, as Simo variegatus
was also recorded on silicate grounds. Of particular interest thereby arc records from
Valais, where the underlying ground (silicate or limestone) apparently does not seem
to have an influence. However, a decisive factor might be the exposition towards
South and/or the degree of xerothermal biotopes, where variegatus can be found
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Fig. 3. A: Simo variegatus (Boheman, 1843): Switzerland, Valais: Chelin. — B: Simo hirticornis
(Herbst, 1795): Italy. Piemonte: Gran Paradiso.

exclusively. This was shown impressively in a burnt forest area above Leuk, Valais
(Moretti et al. 2010). Additionally, interesting insights into a transition-zone near
Martisberg (Valais) were gained on an excursion in June 2008 where both Simo
species were found in sympatry. The biotope consisted of an open Picea abies —
Pinus sylvestris forest at 1300 m a.s.l.. where xerotherm shrubs change into montane

Picea abies forest.
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A possible dependence of variegatus on an underlying limestone ground was
suspected by Palm (1995) and Knutelski et al. (1997). However, already Stejskal
(2005) did not confirm this hypothesis. Nevertheless, in the Jura Mountains
(limestone) hirticornis was solely found in few exemplars, whereas variegatus seems to
dominate.

As a conclusion, collection data (Appendix I.) and partly included data of
biotopes of these finds (Germann, unpublished) in Switzerland show that Simo
hirticornis lives in mixed forests, montane Picea abies forests (Northern side of the

Alps), at forest edges, in gardens (Swiss Midlands) and in (chestnut-)deciduous
forests (Southern Switzerland, Ticino), whereas Simo variegatus lives in southern
exposed open Pinus sylvestris forests, partly mixed with xerotherm shrubs (Valais),
Quercus pubescens/'petraea forests (southern slopes of Jura Mountains) and in
(garden-)hedges (Swiss Midlands).

Our study clearly shows that the vertical distributions of both Simo species in
Switzerland is very broad and overlaps almost completely. However, Simo hirticornis

was found on average at higher altitude than variegatus. This might be related
to microclimatic preferences of the two species with S. variegates preferring xero-
thermal biotopes and milder climate (Knutelski et al. 1997) compared to hirticornis
whose distribution extends up to southern Scandinavia, whereas variegatus is absent
there. Although our findings are overall consistent with the data known up to now,
the broad overlap of the two species in their vertical distribution has not been shown
so far.

Remarks on the biology of the two Simo species

For both species we present for the first time specimen rich data collections:
Simo hirticornis in 738 specimens in canton Ticino, and S. variegatus in 228 specimens

in the Valais above Leuk. Such contrasting biotopes, as chestnut forests in
Ticino under Insubric climate conditions — mild and dry in winter, and rainy and
hot in summer — or xerothermal slope with rocky steppe and conifers (Pinus
sylvestris), and the continental climate (dry and winter-cold) in the Valais, are indeed
colonised very specifically by each of the two species.

The sympatric occurrence of the two species — presently stated as a rare event
after Knutelski et al. (1997) — was detected at various locations, namely in Bern
(city of Bern), especially in the Valais (Bramois, Euseigne, Evolène, Martigny, Mar-
tisberg, Saas, St-Léonard, St-Maurice, Simplon), Ticino (Valle Verzasca) and
Graubtinden (Scuol, Tarasp). The sympatric occurrence of the two species in
anthropogenically formed biotopes (e.g. botanical garden, city of Bern) might point
out, that both species also spread out via ornamental shrubs and eventually, an
original separation of biotopes might be blurred. In their foraging behaviour, both
species are polyphagous on deciduous and coniferous trees and shrubs (Knutelski
et al. 1997). In urban areas of Switzerland, both species were recorded on ornamental

garden shrubs (Cotoneaster sp., Prunus spp.) as well as on herbaceous plants
(Primula sp.) (Germann, pers. observations).

All specimens examined from Switzerland were females; both species show
an exclusively parthenogenetic reproduction in a large part of the distribution area.
Males of both species were only reported from Northern Italy (Piemonte) by
Pierotti & Bello (2006). Sttomalainen (1954) found triploid and tetraploid specimens
of S. hirticornis from Switzerland, however, without considering both taxa. A
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re-examination of the specimens was unfortunately not possible, despite intensive
investigations in the Finnish Museum of Natural History in Helsinki. The larvae of
neither of the species has ever been described, nor is their larval development
known. Nevertheless, as in other Entiminae, a predominantly ectophagous larval
development on roots in the soil can be hypothesized.

Morphology

The determination of the two very similar species Simo variegatus and S.

hirticornis is simplified with an additional reliable and conspicuous character; the setae

on the elytra, especially on the elytral disc. This character is best visible if specimens

are held in a lateral position (see Fig. 3). However, as this trait was only tested

on the Swiss specimens available, we advocate for a further study the inclusion
of more samples from various regions to verify its broader reliability. A combination

of all characters is still the best guarantee for a confident discrimination of the

two species.
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Appendix 1

Data basis for the maps of the finding sites of the two Simo species from various collections. Acronyms

used: alt. altitude in in a.s.l., coord. Swiss coordinates, N number of specimens.

canton/location alt date leg.

^ÀG/Rêïnàch

AG/Schartenfels

AG/Schinznach

BA/Basel

BA/Basel

BA/Basel

BA/Basel. Basler-Zoo
BA/Basel, Basler-Zoo
BA/Bruclerholz

BE/Bern

BE/Bern

BE/Biel

BE/Biel

BE/Botanischer Garten
BE/Pieterlen

BE/Pieterlen

BE/Pieterlen

BE/Pieterlen

BE/Spiez, Burg

BE/Ulligen

FR/Fnbourg

FR/Gibloux

FR/Marly

FR/Pérolles

GE/Bavois, Mormont
GE/Genève

GE/Genève

GE/Genève

GE/Peney

GE/Sierne, Arve
GR/Mesocco

GR/Scuol

GR/Tarasp, Kurhaus
NE/Bois de I Hôpital
NE/Enges

NE/Hauterive

NE/La Neuveville

NE/Neuchâtel

NE/St-Blaise

NE'SI-Blaise
SH/ Rüdlingen, Ischleg
SO/Olten

Tl/Val Verzasca. Frasco
VD/Antagnes

VD/Chessel

VD/Lavey

VD/Orny

Simo variegatus
656234 530 24.6.1923 P. Seiler NMBA

666258 470 66.1892 P. Seiler NMBA

653255 360 MHNG

611267 270 22.04.2000 Ch Germann NMBE

611267 270 5.1936 G. Toumayeff MHNG

611267 270 21.5.1888 P. Seiler NMBA

610266 270 22.7.2005 E Sprecher NMBE

610266 270 19.82005 E. Sprecher NMBE

611262 360 61959 G Toumayeff MHNG

600200 550 Juli 1896 C. Benteli NMBE

600200 550 15.06.1927 W. Burghold NMBE

585220 430 6.7.1898 A Ratzer NMBE

585220 430 17.6.1958 NMLU

600200 500 09 04.1999 Ch. Germann NMBE

592224 436 11.06.1906 A Rätzer NMBE 4

592224 436 23.5.1887 A. Ratzer NMBE 4

592224 436 04 06 1906 A. Rätzer NMBE 2

592224 436 11.06.1906 A Ratzer NMBE

619170 600 03.06.1990 Ch. Germann NMBE

610182 544 5 1932 H Pochon MHNF

578184 600 08 09 2002 Ch Germann NMBE

570170 1200 1934 H Pochon MHNF

577180 59 I 13.5.1934 H Pochon MHNF

577182 650 NMLU

532170 430 5.1979 G Toumayeff MHNG

500118 375 01.05.1958 J Rappo MHNG

500118 1I10 18.5.1939 A Comellini MHNG

500118 375 5.1947 G Toumayeff MHNG

492117 372 H. Tournier MHNG

503115 410 25.6.1987 J Steffen MHNG

737139 777 28.1946 A. Comellini MHNG

818187 1244 7.1938 G Toumayeff MHNG

816185 1150 55.2008 Ch. Germann cCG

567209 620 27.7.1977 F. Affolter IBUN

567212 850 26.5.1963 H. Pochon MHNF

564207 580 16.6.1977 F. Affolter IBUN

573212 434 1404.2001 Ch Germann NMBE

561205 430 21.9.2006 Ch. Germann cCG

565207 500 16.6.1977 F. Affolter IBUN

565207 500 7.6.1977 F. Affolter IBUN

685271 350 20.06 1990 S Naglis ETHZ

635243 390 5 5 2006 M Geiser CMG

704133 885 22.7.1938 H Pochon NMLU

567125 550 21.06.1912 A Mathey NMBE

558133 390 22.05.1991 L Feller NMBE

567118 490 6.1961 G. Toumayeff MHNG

530169 450 7 1988 G Toumayeff MHNG
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SIMO HIRTICORNIS AND S. VARIEGATUS IN SWITZERLAND

VS/Champex

VS/Emaney

VS/Euseigne

VS/Euseigne

VS/Euseigne

VS/Evolène

VS/Evolène

VS/Follalères

VS/Gantertal

VS/Gantertal

VS/Gondo

VS/Gondo

VS/Grugnay
VS/La Forclaz
VS/Le Trétien

VS/Les Haudères

VS/Martigny, Combe

VS/Martisberg
VS/Monle Moro

VS/Ravoire

VS/Saas

VS/Saas Grund

VS/Simplon

VS/Simplon

VS/Simplon

VS/Simplon, Lagginlal
VS/St-Léonard

VS/St-Maunce

VS/Trient bis Finhaut
VS/Verbier. Genévrier
VSA/erconn

VS/Vérossaz

VS/Zwischbergen

total!

575098 1472 11.7.1957 J Simonet MHNG

562106 1600 7.1980 G Toumayeff MHNG

598113 970 11.07.1954 P. Scherler NMBE

598113 970 1706.1909 T. Steck NMBE

5981I3 970 3.7.1897 A Rätzer NMBE

604106 1371 1.7.1897 A Rätzer NMBE

604106 1371 22.7.1958 P. Scherler MHNG

571108 620 2.4.1988 C Besuchet MHNG

646127 1200 226.1991 L. Feller NMBE

646127 1200 2.8.1984 L. Feller NMBE

653115 1100 12.7.2007 Ch. Germann NMBE

654116 840 8.1964 G. Toumayeff MHNG

582117 760 06.05 2000 Ch. Germann NMBE

566100 1526 21.7.1951 J. Simonet MHNG

565105 1080 7.1980 G. Toumayeff MHNG

605103 1550 11.07.1954 P Scherler NMBE

569103 600 25.05 2001 Ch Germann NMBE

651137 1300 28.6.2008 Ch. Germann cCG

641094 J Odier MHNG

570106 1060 7.1961 G Toumayeff MHNG

640I05 1679 Juli 1886 E. Bugnion NMBE

638108 1400 21 6 2007 Ch. Germann & M

Borer
NMBE

645122 2006 Juli 1877 A Rätzer NMBE

645122 2006 01.04.1905 A Rätzer NMBE

645122 2006 Juli 1877 A. Rätzer NMBE

649114 1400 9.6 2008 W. Marggi cCG

599122 1050 12.7.1986 D Burckhardt MHNG

566117 420 2.5.1980 C Besuchet MHNG

565100 1400 25052001 Ch. Germann NMBE

583105 I460 16.7.1969 J. Steffen MHNG

607122 1320 13 08 1968 P. Scherler NMBE

564117 1140 27.05.1973 P Scherler NMBE

652112 1340 1962006 P Sonderegger cCG 4

271

13


	Simo hirticornis (Herbst, 1795) and S. variegatus (Boheman, 1943) in Switzerland : on their distribution and a reliable identification (Coleoptera, Curculionidae)

