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SUMMARY

The present contribution deals with a zoogeographic analysis of the sawfly-fauna of Sicily in a wider Mediter-
ranean insular context. The sawfly-fauna of Sicily currently includes 119 species (6 of which doubtfully present)
comprised within nine families (number of species in brackets): Xyelidae (2), Xiphydriidae (1), Siricidae (2), Orus-
sidae (4), Cephidae (12), Argidae (10), Cimbicidae (5), Diprionidae (2) and Tenthredinidae (75). The analysis of
chorotypes shows a higher percentage of species having a wide distribution (49% in total, specifically: Holoarctic
89%:; Palacarctic 4%; West-palaearctic 5%; Eurasian 32%). A high percentage of species has an European distribu-
tion (44%, of which 7% extended to Maghreb). Very low is the percentage of West-mediterranean species (2%)
and the endemic one of Italy (only 1%), whereas the Sicilian endemic species is more conspicuous (4%). The com-
parison of the sawfly-fauna of Sicily with other insular contexts of Mediterranean basin, based on a linear regres-
sion of species number vs. insular area and multivariate analyses (cluster analysis and neighbour-joining), shows
that it is the most diversified and rich-species.

INTRODUCTION

The “Symphyta” include more than 8300 described species (Taeger and
Blank, 2008; Taeger et al., 2010) within 15 families, mostly belonging to Ten-
thredinidae. The “Symphyta”, also called sawflies, are traditionally considered
as suborder of Hymenoptera mainly on the basis of a unique morphological
feature, namely the configuration of the abdomen without the so called “wasp
waist”, which reperesents an autapomorphy of the Apocrita. Thus, the unique
commonly shared morphological character is clearly a plesiomorphism and
sawflies are currently considered as a paraphiletic assemblage (a grade) and not
a true clade (see Vilhelmsen, 20006).

The “Symphyta” are mostly phytophagous during the larval stages, includ-
ing a strict mycetophagy and xylophagy, while imagos are pollinophagous and
nectariphagous, although a few Tenthredinidae are also predators. However,
among the wide assemblage of Symphyta the small family Orussidae includes



ectophagous parasitoids of xylophagous larvae of other insects, mostly belong-
ing to Buprestidae and Cerambycidae (Coleoptera); orussids indeed has repre-
sented a very interesting group from a phylogenetic point of view for the com-
prehension of the evolutionary history of Hymenoptera (Vilhelmsen, 2006).

On the basis of the checklist by Masutti and Pesarini (1995), in Italy there
are more than 600 species of “Symphyta”; only 63 of them were recorded for
Sicily at that time, including some species whose presence in the Island is con-
sidered doubtful. More recently, Pesarini and Turrisi (2001) provide a faunis-
tic monograph dedicated to Sicily in which the sawfly species number has been
increased to 109.

HISTORICAL INVESTIGATIONS ON SICILIAN “SYMPHYTA”

One of the most ancient contributor to the study of the Sicilian sawflies is the
Italian entomologist V. Ghiliani who provided a catalogue of Hymenoptera col-
lected in Sicily (Ghiliani, 1842), including a few species of “Symphyta”, in some
cases with generic indications of locality. A few additional data were added sub-
sequently by the French entomologist J. Sichel (1860). The well known contri-
butions by Berlese (1889-1890) and A. Costa (1894) represent important at-
tempts to reorganize and update the data on Italian sawflies including those for
Sicily, even if mostly not original but taken from literature. However, the most
relevant contributions during the 19* Century were published by the Sicilian en-
tomologist T. De Stefani Perez (1883, 1886, 1894); these data were successively
summarized and increased in the well known catalogue of Sicilian Hymenoptera
(De Stefani Perez, 1895), which however lacks geographic indications of locali-
ties. After this fruitful period, the study of Sicilian sawflies became progressively
neglected during the 20™ Century with contributions mostly dealing with the
wider context of the European or Italian sawfly-fauna or the faunistics of single
groups (Ghigi, 1915; Trautmann, 1922; Bischoff, 1928; Guiglia, 1946, 1952,
1954, 1965). During the last three decades several contributions have been pub-
lished, mostly dealing with investigations on single species or small group of
species (Pesarini and Pesarini, 1980; Zombori, 1980, 1985; Liston, 1983; Sched],
1987; Taeger, 1991; Bella and Turrisi, 1998, 2003; Turrisi, 1999, 2007, 2010;
Turrist and Bella, 1999; Tomarchio and Turrisi, 2002; Pesarini and Turrisi, 2003a,
b, 2006; Turrisi and Turrisi, 2008). Only in recent times the first organic faunis-
tic survey of Sicilian sawflies has been published by Pesarini and Turrisi (2001).

MATERIALS AND METHODS

The checklist of Sicilian “Symphyta” (included in Tab. I) is based mainly on
Pesarini and Turrisi (2001), but includes the data subsequently published. For
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Tenthredo (Tenthredella) velox (Fabricius, 1798)
Tenthredo (Tenthredo) scrophulariae Linnaeus, 1758

Tenthredopsis scutellaris (Fabricius, 1798)
Tomostethus melanopygius (A. Costa, 1859)

(Doubtful records)

Total

10 Tenthredopsis nebrodensis A. Costa, 1894

206 Tenthredo (Tenthredo) zona Klug, 1817

204
205

207 Tenthredo (Zonuledo) distinguenda (Stein, 1885)

208 Tenthredopsis litterata (Geoffroy, 1785)
209 Tenthredopsis nassata (Linnacus, 1768)

211
212

each species the chorotype is defined tak-
ing into account the criteria and termi-
nology proposed by La Greca (1963).
The Sicilian sawfly-fauna is compared
within a wider Mediterranean context
taking into consideration the main is-
lands, whose organic data, coming from
recent investigations mainly during the
latter decades, are available (Tabs. I-11).
The data were taken from specific con-
tributions dealing with different insular
contexts (Schedl, 1979, 1981, 1987,
1993, 2002, 2008; Schedl and Kraus,
1988; Schedl and Béez, 1992; Schedl
and Ritzau, 1995; Pesarini and Turrisi,
2001) included in the recent checklist of
European sawflies (Taeger et al., 2000)
and in the more recent catalogue of
World “Symphyta” (Taeger and Blank,
2008). These data were included in a dig-
ital matrix of presence/absence (Tab. I)
to perform some statistical analyses. The
specific richness has been correlated with
the extension of each insular context
through linear regression (with a previ-
ous logaritmic conversion) (Mac Arthur
and Wilson, 1967; Hammer et al.,
2001). The faunistic similarity has been
obtained through multivariate analyses
(cluster analysis using the Ward algo-
rithm and neighbour-joining based on

Jaccard algorithm) (Hammer et al.,
2001).

DIVERSITY OF THE SAWFLY-FAUNA OF
SICILY

Based upon available faunistic data
provided by Pesarini and Turrisi (2001)
and subsequent additions (Tomarchio
and Turrisi, 2002; Pesarini and Turrisi,
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Tab. II — Comparative synopsis of sawfly-fauna of the main Mediterranean insular contexts (surface in bracket un-
der the name). Doubtful records are not included (see Tab. I).

Sicily Sardinia Corsica Canary Balearic Crete Cyprus
Islands Islands
(25426 km?) | (23813km?) | (8680km? | (7273km?) | (5014km?) | (8336km?) | (9251 km?)
Xyelidae 2 0 1 0 0 1 0
Xiphydriidae 1 1 1 0 0 0 0
Siricidae 2 4 1 1 0 0 2
Orussidae 4 1 1 1 0 3 1
Cephidae 12 13 7 2 4 4 8
Argidae 10 3 6 0 1 3 5
Cimbicidae 5 1 1 1 0 1 1
Diprionidae 2 1 0 0 1 0 1
Megalodontesidae 0 0 1 0 0 0 0
Pamphiliidae 0 2 0 0 0 0 0
Tenthredinidae 75 47 56 5 13 16 19
Total 113 73 75 10 19 28 37

2003a, 2006; Turrisi, 2007, 2010; Turrisi, unpubl.) or systematic and
nomenclatural changes (Taeger et al., 2006; Taeger and Blank, 2008), the
sawfly-fauna of Sicily currently consists of 119 species within nine families
(Tab. I) including 6 doubtful recorded species. This number of species is rel-
atively high considered within a Mediterranean insular context, but it is rel-
atively low compared with the Italian fauna as a whole, although it is well
known a strong negative North-South gradient as regard the number of
sawfly-species. Three families represented in Italy, namely Blasticotomidae,
Pamphiliidae and Megalodontesidae, which indeed include a limited num-
ber of species, are not currently recorded for Sicily (Masutti and Pesarini,
1995; Pesarini and Turrisi, 2001). The sawfly-fauna of Sicily will probably
become significantly richer and diversified with additions from further in-
vestigations, especially in the Northern mountains and in the South-East-
ern territories (Iblean area) of the Islands which seem to be the less known
areas within Sicily.

REMARKS ON CHOROTYPES

The zoogeographic analysis of the sawfly-fauna of Sicily, primary based
on the comparison and analysis of chorotypes (Fig. 1), shows a higher num-
ber of widely distributed species (49% belonging to: Holoarctic 8%;
Palaearctic 4%; West-Palaearctic 5%; Eurasian 32%). A relevant percent-
age includes species having an European distribution (44%, of which 7%
extended to Maghreb). The widespread species are mostly well distributed
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Fig. 1 — Chorological subdivision of “Symphyta” from Sicily.

in Italy, but in several cases they are relatively rare in the central and merid-
ional regions and known on the basis of a few specimens (e.g. the Xyelidae:
Xyela curva (Figs. 2-3) and Xyela graeca, the Xiphydriidae: Xiphydria camelus,
and the Tenthredinidae: Aneugmenus coronatus, Strongylogaster xanthocera
and Eurhadinoceraea ventralis). An interesting component of species has a
distribution centered in North Europe and partly in North Asia (the so
called Borealic species) which have a very scattered distribution in Italy, es-
pecially in the central and meridional regions, including Sicily, generally
limited to montane and wood-rich areas (e.g. Xiphydria camelus, Diprion
pini, Figs. 4-5, Stromboceros delicatulus, Macrophya albipuncta and Empria
longicornis).

The prevalence of widespread Palacarctic and European (Fig. 6) chorotypes
clearly indicates that the sawfly-fauna of Sicily has been outlined in its ac-
tual composition mainly during the palacoclimatic changes of Plio-pleis-
tocene. During glaciations rich contingents of orophilous and mesophilous
species, having mainly a North European and North Asian origin, have ex-
panded to South reaching also Sicily, which clearly represented a true wide
“refuge”. This contingents have also enriched the Italian fauna (mainly
Alpine and Apennine territories) but with a negative North-South gradient
(Turrisi, 2007, 2010). Our biogeographical evidences and faunistic data
show that no other Mediterranean Island has received so strong contingents
of “invasive” species, and this phenomenon explains the relatively “less in-
sularity” of Sicily within the Mediterranean insular contexts. The percent-
ages of West-Mediterranean (2%) and Italian endemic (only 1%) species are
both very modest (Figs. 7-8), whereas the percentages of Sicilian endemisms
is higher (4%), including some recently described and undescribed species
(Pesarini and Turrisi, 20032, unpubl.).
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Figs. 2-5 — “Symphyta” of Sicily: 2, Xyela curva (Xyelidae), having an Euro-anatolian distribution; 3, micro sporophills
of Pinus laricio calabrica (Loud.) Cesca et Peruzzi into which feed the larvae of Xyela curva; 4, Diprion pini (Dipri-
onidae), having a Palaearctic distribution. 5, wood of Pinus laricio calabrica (Loud.) Cesca & Peruzzi of Etna where
have been collected Xyela curva and Diprion pini.

Figs. 6-8 — “Symphyta” of Sicily: 6, Arge cyanocrocea (Argidae), having a Palaearctic distribution. 7, Tenthredo
(Cephaleds) meridiana (Tenthredinidae) and 8, Orussus taorminensis (Orussidae) both having a West-Mediterranean
distribution.
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BRIEF COMPARATIVE REMARKS ON SICILIAN SAWFLY-FAUNA WITHIN THE
MEDITERRANEAN INSULAR CONTEXTS

The comparison of the Sicilian sawfly-fauna within the main Mediterranean
insular contexts shows that Sicily is the most rich and diversified area (Tabs. I-
II). The regression analysis of the species number vs. insular surface (Fig. 9)
shows a relatively good congruence of the predictive models of insular bio-
geography (Mac Arthur and Wilson, 1967). The scatter plot is better ap-
proached to the “best straight line” as regard Balearic Islands, Sardinia, Sicily,
Cyprus and Crete, whereas that one of Corsica and Canary Islands is margin-
al within the fiducial limits of 95% calculated for the same straight line. In de-
tail, Corsica has a higher ratio species number/insular surface compared with
the other insular contexts and thus a richer sawfly-fauna. Conversely, Canary
Islands have a lower ratio species number/insular surface and thus a remarkable
degree of “oceanity”.

The multivariate analyses (Figs. 10-11) based on two different algorithm (see
“Materials and methods”) show a congruent similarity and the dendrograms
obtained have the same topology of the different components. Sicily shows a
faunistic composition distinctly differentiated from the other insular contexts
considered, and represents a distinct group with a low similiarity degree. This
could be probably explained by the relatively high species number and by the
differentiated composition of species, especially as concern the family Ten-
thredinidae. The remaining faunas represent another wide assemblage where it
is possible to put in evi-
dence three well differen-
ez TR SR SRR s s P lared subgroups hlghly
L congruent with affinity
A prediction based on bio-
geographical inferences.
The first subgroup is the
“Sardo-Corse complex”,
the second is represented

by the “East-Aegean

\ ....... , ....... ....... ..... ....... . ....... __F,.,f-’SICII‘,'
: : 3 - : : Sl T
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Balearic Islanids _~

=N
N
!

Canary Islands :

log numbero of species
b
[8)]
]

0,64 €
: : : Fig. 9 — Linear regression of the
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multivariate analysis
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based on Ward algo-
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Mediterranean complex” (including Cyprus and Crete), and finally the third
one is the “West-Mediterranean insular complex” including Balearic Islands
and Canary Islands.
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