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On the taxonomy and distribution of Italian
Tetramorium species and their social parasites
(Hymenoptera Formicidae)

Abstract - New data on tetramorime ants i southern Haly are presented. based on recen: coliee-
trons from Sardinia, Sicily. Calabria, Lucania, Aputia and Abruzzis Numerous records ot the
socinly parasitic genera Stronevlognathus and Ancrgares lead to sigmficant extensions od the
known range tor several species. S alpigs. tound in Abruzzi Cadabria and Sicrls i new for the
latlian fauna, A aorandieo is recorded i Lucania and S:eily for the tirst time. New lite history
information. including rew host species records tor Ao arrarudus CF diomedeumy. S0 haberr ¢
onpurumy and Srestaccies (T brevicorne) as also provided

Characterization of species s through both morphological and enzyme electrophoretic msve-
stiganons allows several new taxonomic arrangements. . cecconit Bmery, 1916 and S cmeryi
Menozzi 1921 proved o be synonyis of S0 desrefanic Emery, 1915 Four new synonyms in
Tetramornon are also established, 70 punctanon Santsehn, 1927 4s elevated to species rank, and
species status is reinstated for T diomedewn Emery, 1908, Lectotypes ot 1o brevicorne Bondroit,
1918 and 1. punctanon are designated. A Terramoriun speeies hitherto arrecogmzed i Ttaly is
reported but not named. Avielable literature records o the species concerned are crntically

reviewed. and the resuiting distribaion patterns i Ty and adjagent regrons are discussed.

Riassunto - Jassonontia ¢ distribuzione dolle specte naliine di Tetramorium o dei oo parassite
soctalt CFormicidae Myrmicinae,

sulle formiche della tribe Tetramoriing sulla base d: nuove rac-
colte i Sardegna. Siciiia, Calabrias Bastheata, Puglia ¢ Abruzzo. Numerost ritrovamenti dei

Vengono qui segnalats auovy ¢

generi parissitt soctah Strongeylognathus ¢ Anergates hanno portato o stgniticative estensioni del-
I"areale noto di vare specie. S0 alpoues, rovato in Abruzzo. Caiabra ¢ Siciliag risulta nuovo per
la fauna taliana. Ao aoandios ¢ stato rinvenuto - Bastheata ¢ Sicitha per e prima voltas Vengono
por fornite nuove intornieziont su costumi di vita ¢ nuove specie ospitt per A wraiidis (T dio-
medewm). S, hadbert CLimpurunny ¢ S testacens (8 brevicore)

La caratterizazione dei linmt specifics attraverso studi sia mortologicr che elettroforeticr ha con-
sentito nuove sistemaziont tassonomniche. 8o cecconit Emery, 1916 ¢ S0 emeive Menozz, 1921
sono stat dimostrats ssponninn di SO desrefanis Emery, 19150 Vengoro anche stabilite quattro
nuove sinonimic nel genere Tecramorium. T puncration Santschi, 1927 viene elevato a specie
distinta e viene rivalutato a buona specie 10 diomedewn Emers. 19080 Vengono por designati o
lectotipt di 10 brevicorne Bondront, 1918 ¢ & T puncranon. Una specie ancora inedita di
Terramorium dell Talia mendionale viene que citata ma ron descritta, Tdat di leteratura rigua-
danti ie specie qui trattate vengono rivisti eriticamente ¢ le distribuziont in aha ¢ regiont adia-

CeRtl vengono L]l:!ndl discusse
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INTRODUCTION

The myrmicine ant tribe Tetramoriini is best represented in the Old World Tropics,
but a considerable number of species have successtully adapted to temperate conditions
within the Palaearctic biomes, Only a few species occur in the New World., The extre-
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mely diverse genus Tetramorion Mayr encompasses the great majority of described taxa,
while the other six genera presently recognized play a less important role with respect to
species numbers (Bolton. 1976). A complete cladistic analysis of tetramoriine ants may
well reveal that these additional genera. three or tour of them established for social para-
sites. in fact are ingroups relative to Tetramorium The usually large colonies of
Tetramoritan can be found in virwally all kinds of terrestrial habitats, and @ number of
arboreal species is also known from tropical rainforests. Bolton (1976, 1977, 1979,
1980) revised the taxonomy of Terramoriun in all taunal regions except the Palacarctic.
where systematics of the genus stll remain in complete disarray. Over 130 names
assignable to Terramorium Gincluding many infrasubspecific entities and other unavaila-
ble names) have been erected tor Palacarctic forms. 55 of which were listed by Bolton
(1993) as currently residing in species rank. It has been predicted that alter a taxonomic
revision the number of valid Terramorium species will be about 25 in the Palacarctic
(Bolton, 1980y, but this will certainly prove considerably underestimated. Schulz (1996)
gave an estimate of approximately 100 species distributed in the Palaearctic region,

Tetramoriine ants of Ttaly have received little attention after their treatment in com-
prehensive works on the ant fauna of this country by Emery (1916) and Baroni Urbani
(1971). Occasionally a few faunistic papers dealing with the region have contributed
some uscful information to the knowledge of this taxonomically difficult group
(Casewitz-Weulersse, 1974: Le Moli & Rosic 19910 Mei. 1995: Poldi, 1980, 1994
Rigato & Sciaky. 1989; Scupola. 1994). The large number of 17 availably named
Terramorion forms reported from Italy (Baroni Urbani. 1971: Poldi et al.. 1995; Mei,
1995) gives rise to questions about their taxonomic validity. In addition. Italy is compa-
ratively rich in social parasites that depend upon the workers of tree-living Terramorium
species, Whereas most of these parasites are slave-raiders of the genus Stronevlognathus
Mayr. one of them, Ancrgates arrandus (Schenck, 1852)01s found as a rare inquiline in
Tetramorium nests, The tribal placement of the latter species has been a subject of deba-
te. Recently Baur et al. (1996) provided evidence biased on DNA studies that the genus
Anergates Forel is best placed in Tetramoriini, as are the other social parasites associated
with Terramorium hosts. No less than eight described species of Strongvlognathus have
been considered to belong to the Ltalian fauna (Poldi et al.. 1995). However, it still
remains an open question how many of these are distinet taxa, since partial revisions of
the S. huberi group (sensu Bolton, 1976) by Pisarski (1966) und Baroni Urbani (1969)
did not sufficiently clarity the taxonomy of the genus.

We report here on recent collections of Terramoriiem species and some ot their
social parasites from southern [taly dating mainly from 1993 and 1994, including 20 new
records of Svongvioenathus and two of Anergares. The data were collected trom the
regions Sardinia, Sicily, Calabria, Lucania, Apulia and Abruzzi, but some additional fin-
dings of socially parasitic species from other parts of Italy are included. This new mate-
rial together with studies of previous collections sheds new light on taxonomic problems
regarding the Terramoriwm and Strongviognathues fauna ot the country.

ORGANIZATION OF SPECIES ACCOUNTS
Lists of synonyms are mainly composed of names attributed to Italian tforms,
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Rather than giving all citations for the refevant names (this has been done by Baroni
Urbani. 1971). we confine our compilation to synonyms and elevations in rank. Usually,
large samples of several nests were taken, so only the locality was listed and no counts of
individuals are shown. The samples were collected by the three authors except when
otherwise indicated. In many cases. sexuals of Terramorium were reared in the laboratory
from pupac or prepupac extracted from the nests. As females (rarcly also males) are
often indispensable tor species determination, this technique deserves to become more
widely applied. Males were investigated only incidentally in the present study: little
taxonomically useful information about this morph can be gained from the literature as
. yet. We also list additional specimens investigated by us. including type material of
many questionable taxa from NHMB. MCG. MCV. MHNG and MCZ for abbreviations
see below).

In the main text, we summarize both morphological and biochemical characters
important for species recognition. The determination of Tetramarium species on a morpho-
logical basis is extremely complicated. [t still appears difficult to establish a
satisfactory key for the ltalian Terramorium species, and for now we have refrained from
the attempt. A previous study revealed the potential usetulness of isozyme electrophoresis
in taxonomic investigations on the Tetramoriini (Sanctra et al., 1994). Polymorphic loci
detected in that work were examined and used as additional characters (Tab. 4 pag.333).
The designation of enzyme clectromorphs follows Sanetra et al. (1994), and new variants
are assigned accordingly, We found that in Tetramoriwm diagnostic electromorphs are
otten present that permit species distinction more reliably than morphology. Unfortunately.
electrophoretic patterns in Strongylognarhus are rather uniform and do not aid in detecting
species boundaries within the S, fuberi group (see also Sanetra et al., 1994),

As far as possible we provide information about ecology and hiology of eiach spe-
cies. Further, the known range of each species, with emphasis on Traly, is commented
with reference to the available literature data. For the social parasites, short statements
on nest compaosition, host species and habitat structure accompany each record,

ABRBREVIATIONS

) Museums
NHMB  Nuaturhistorisches Museum. Basel, Switzerland
* MCG Musco Civico di Storia Naturale “Giacomo Doria™. Genova, Ttaly
MCV Museo Civico di Storia Naturale. Verona, Taly
MHNG  Muséum d'Histoire Naturelle. Geneve, Switzerland
MCZ Museum of Comparative Zoology, Harvard University, Cambridge (Mass.), USA

b Enzyme systems

Gpl clucose-6-phosphate isomerase
Gipdh  glyeerol-3-phosphate dehydrogenase
Idh 1socitrate dehydrogenase

Mdhp malate dehvdrogenase (NADP+)
Mdh malate dehvdrogenase (NAD)

Pem phosphoglucomutase

¢) Measurements
PW width of petiolus
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PPW width of postpetiolus
ML length of mesosona
HW head width

COMMENTED LIST OF TETRAMORICA SPLCILS

Tetramorium caespiinn (Linnacus, 1758y (Figs. 1, 13]
Tetramoriton cacspitun caespitun var. fusciclava Emery, 1925 (unavailable name)
Tevramaorivm caespition v, fusciclavum Consam & Zangheri, 1952: syn, nov.

In the first deseription. Emery (1925) does not state which of the mentioned features of var,
fusciclava are suitable for disunction trom typical T caespitem. Indeed all characters given clearly
fall within the range of variation observible in that species. The first use as subspecies fusciclavion
by Consant & Zangheri (1952) represents only a histing without any mworphological information.
Not surprisingly. the taxon was found upon examination of two syntypes to be a straighttforward

svnonvm ot £ caespition,

COLLLCTING DAL

Sardinia - Prov. Sassari. Lago del Coghinas 10 km NW Oschird, ca. 200m. 2.V.1994, M. Sanetra leg.
dentatively adentified as 10 caespitin]. Prove Sassart. Monte Limbara, 1000-1100m, 3.V.1994, M.
Sanctia leg.:

Sicily - Prov. Messing, Monti Nebrodi, road N 289 Cesard-S. Fratello, Portella Femmina Morta, ca.
FSO0m. 12.V.1994, M. Sanetra feg. [host ot S alpinus |,

Calabria - Prov. Reggio di Calabria, 2 km W Melito di Porto Salvo, 14.V.1994; Proy, Reggio di
Calabria, Aspromonte. Montalto sumnit. 1950m, 16.V.1994 [host of' S0 alpinus|. Prov. Cosenza, Sila
Grande. S shore Lago Arvo. ca 1200m, 18.V.1994 thost ot S. testacens iz Prov. Cosenza. Sila Grande,
Monte Pettinascura 6 km NW Gernuano. ca. 1600m, 8.V, 1994, Prov, Cosenza. Sila Grande, Monie
Botte Donato, ca. 1800m. IS V1994 Prov, Cosenza, Capo Trionto 3 km NW Mirto Crosia, 20.V.1994;
Prov. Cosenza. Monte Pollino. 4 ki NW Morano Calabro, 1000-1100m. 21.V. 1994,

OTHER INVESTICATED MATRIALL Sicily, M. Fna, 1430m, 300119240 11 Kutter leg. 3% (NMB)
iMled as 70 semilacve]: Emilia-Romagna. Riccione near Rimini. L. Emery leg. 298 (MCG).
syntypes of Tocaespition fusciclavion Consani & Zangheri.

This common species is widespread throughout Eurasia, though nothing detailed is
known about the eastern populations. In central Europe it generally prefers lowland habitats
mostly with sandy soil (Cammuaerts et al.. 1985 pers. obs.) and is almost absent above
1500m. where only its probable sibling species. 17 impurom. occurs. From the information
available 1t is clear that 77 caespitun is obligatorily monogynous (see also Kutter, 1977).

Among the [talian species, T caespituneand T impurion are immediately recognizable
by their large females (see Tab. 3) with the mesonotum strongly bulging. thereby obscuring
the pronotum in dorsal view (Fig. 13). 10 caespitium workers show extreme variability both
between and within populations so that much confusion arises in determination. Specifically,
we have been unable to distinguish 70 semilaeve from small, weakly sculptured T caespitum
on worker morphology. Lipez (1991) has commented on this problem and provided uscful
characters, especially the difterent shape of the petiolus (see Figs. 1. 3. and Fig. 2 in Lopez
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1991). These are nevertheless difficult to apply and have not extensively been studied outside
the Iberian Peninsula. As in other parts of Europe. southern Italian 77 caespitum are clearly
characterized by male morphology and a unique Mdhp clecromorph (Tab, 4 pag. 333).
Details of differentiation from 72 hrevicorne of Sardinia are given in that species account.

The distribution pattern of 7. caespitum in Calabria and Sicily evident from our
samples is much different from that observed in central Europe. The species occurs
either on cuttivated land near the coast. with workers very large in size. or on mountain
meadows above 1000m. there replacing 7o impurwm from tarther north. It seems well
possible that the coastal form is a recent colonizer which can compete with autochtho-
nous species, tike T0semilacve, only in severely altered habitats.

Among the surveyed colonies from the southern mountains. we found three which
deviated from all other electrophoretically investigated 7 caespitum by exhibiting a unigue
Mdh electromorph (Tab. 4 pag. 233). Such colonies were collected from the Nebrodi moun-
tains (Sicily). the Sila Grande. and the M. Pollino area (Calabria), occurring syntopically with
usual 70 caespinon at least at the two first mentioned localities. The apparent absence of hete-
rozygoles suggests that a cryptic species may be involved, but further study is needed.

The presence of T. caespitin in Sardinia was questioned by Emery (1916) and
Baroni Urbani (1971) who asserted that it is completely replaced by T. brevicorne.
Hence, the latter author listed all previous records tfrom Sardinia under T, prope caespi-
ron”, However, confirmed by genital morphology and clectrophoresis our investigations
clearly show the existence of 70 caespitun on that island. even though it appears uncom-
mon there, Its discovery in a remote undisturbed place at Monte Limbara renders
unlikely that the species has been newly introduced to Sardinia in historical times. The
apparent fixation of a G3pdh clectromorph in that population difterent tfrom the one on
the mainland (Tab. 4) further supports this point of view,

Terramorivwm impurum (Forster, 1850)
Tetramorivm caespitum v perninm Santschi, 1927: sy, nov.,

The svntype 88 of T caespinom v. pennimon, trom a colony infested by Strongylognathus
alpius. show morphological features more wypical tor 10 pmperin than for T caespitum (compara-
tvely strong and extensive rugosity particularly on the nodes, as already pointed out in the original
deseription). As explained below. @ morphology alone is not sufficient to completely exclude pos-
stble svnonyimy with 70 caespitun in this case. However, intensive collecting by the authors and
others have proven that. in the Alps. 10 caespitian only exceptionally occurs at the altitude of the
type locality of v, penninum and does not serve as host species tor Soongylognathies alpinues in this
area (see also S alpinus section),

COLLLECTING DATA:
Calabria - Prov. Cosenza, Monte Pollino, 4 km NW Morano Calabro. 1000-1100m. 21.V. 1994
thost of S restacens and S hueberi],

Lucania - Prov, Potenza. Monte Pollino, near Ritugio De Gasperi. ca. 8 km SE Rotonda. ca.
1600m, 21.V.1994 fhost of A atratulus ).
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Figs. 1-0. Petiolur nodes (dorsal view) of Tetramorivm §F 01 - 1 caespitum: 2 - T brevicorne: 3 -
T semileave: 4 - Tosp. “Gargano™; 5 - T diomedewm, 6 - T punctation. Drawings by A. Schulg;
scale bar 0.3 mm.
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Apulia - Prov. Foggia, Gargano, road N. 528, ca. 2 hm NE antersection to Carpino, ca. 700m,
23.V.1994, R, Giisten & M. Sanctra leg. [host of S fudberi]: Prov. Foggia, Gargano, road Monte S,
Angelo-Carpino 1.5 km NW intersection to Vico del Gargano. ca. 700m. 24 V1994, R. Glsten &
M. Sanetra leg. [host of S, desiefanii]:

Abruzzi - Prov. L'Aquila, Gran Sasso. ca. 6 km NE Castel del Monte, ca. 1600m, 30.V.1994, M,
Sanetra leg. [host of S alpinus].

gy
YOt

Other investigated material: Switzerland. Zermatt, ca. 1600m, WM. Wheeler leg. 459 (NMB).
synivpes of 70 caespitum penningm Santschi Thost of Soalpinus],

The species is locally frequent in central Europe and the Alps, where it prefers
higher elevations and more clayey or loamy ~oils than 7. caespinon. Like that species. it
is monogynous, though there is one record of polygyny from the Alps (Buschinger,
1974). T impurion is probably widely distributed in other parts of the Palaearctic but the
actual range remains insufficiently known for several reasons: its status as a distinet spe-
¢cies has been confirmed as late as about twenty years ago (Kutter. 1977, Cammaerts ¢t
al.. 1985), and workers of 70 impurum are still very ditticult to distinguish from those of
T cuaespinen. The latter are generally less strongly sculptured with much intraspecific
variation and transition to T impurum. Morphometric characters and ditferences of
sculpture elaborated recently (Seifert. 1996), though constituting a progress, do not iden-
tity all samples correctly and appear to be less usetul outside central Europe. Females of
T. imprrum are said w possess o slightly less bulging mesonotum, stronger sculpture and
to be somewhat smaller and lighter in colour (Kutter. 1977; Cammuerts ¢t al., 1985).
These ditferences, however, are statistical and apparently of little value for species
distinction in southern ltaly. Theretore reliuble assignment of our samples to either T.
caespitign or T, impurion had 10 be based on the readily distinguishable male genitalia
(see Fig. I in Cammuerts et al., 1985) and ditterent electromorphs for Mdhp (Tab. 4 pag.
333: see also Sanetra et al.. 1994).

T tmpurem was first mentioned for aly by Poldi (1980) from Piedmont. but the
record, being based on a single worker, secems very doubtful. Indeed it still stands as the
only published Italian record of the species. Nevertheless, Poldi et al. (1995) include
north and south Italy and potentially Sicily in its stated range. Even in central Europe. T.
impurum shows a decidedly montane distribution compared to 7. caespitim, and our new
records suggest that south of the Alps, typical 7. impurien are confined to high eleva-
tions. In the Alps and probably also the Appennines, it is the only Tetramorium species
oceurring above 1500m. However. in the mountains of Calabria and Sicily, a form
assignable to T caespitum seems to replace T impurum ecologically, and for this reason
we question the reported presence of 7. impurion in Sicily (Poldi et al., 1995).

Individuals from three nest samples from central Gargano Peninsula are close to T.
impurun in worker morphology and electrophoresis at the loci presented in Tab. 4 pag.
333, However. climatic conditions on the Gargano strongly differ from the high altitude
sites typically inhabited by T impurum. Electrophoretic patterns obtained from a recen-
Uy examined hexokinase locus were not concordant with those ol T impurion, though
there are not yet cnough data to evaluate the taxonomic significance of these electro-
morphs. Certain samples collected at the island of Elba at similar heights probably
belong (o the same entity. More detailed studies are required to determine if 70 impurum
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is ccologically more adaptable than evident at present, or it the mentioned records
belong to a separate. yet unrecognized, species.,

Tetramorium diomedewn Emery, 1908 [Figs, 5. 9]
Terramorium caespition var. diomedea Emery in Cecconi. 1908
Tetramaorium diomedacalsic] Emery: Schembri & Collingwood, 1981
Teircmorium caespitiom var. bariensis Forel, 1911 syn. by Emery, 1916

COLLLCTING DATA!

Sicily - Prov. Siracusa, 5 km NE Canicattini Bagni. ca. 300m, 17.V.1993, M. Sanetra leg. [host of
A arrandus ) Prove Siracusa, cas 3 km NE Floridia, cac 100m, 11.V. 1994, M. Sanetra leg.: Prov,
Catania, M. Ema, i S ki N Ragalna 1000-1200m. 12.V.1994, M. Sanetra leg..

Calabria - Prov. Regpio di Calabria, near Roghudi. 25 km E Reggio di Calabria, 600-700m,
[5.V1994; Prov, Catanzaro, Terme Caronte, ca. 2 hkm NW Sambiase, 200-300m, 17.V.1994: Prov.
Crotone. 3 km E Savelli. ca. 700m. 19.V. 1994 Prov. Crotone. 2 km NW Umbriatico. ca. 350m.
19.V.1994; Prov. Cosenza. Monte Pollino, 4 km N Morano Catabro, ca. 800m. 21.V.1994: Prov.
Cosenza. Monte Pollino, 1 ki NW Frascineto. ca. 500m, 21.V. 1994,

OTHER INVESTIGATED MATERIAL Sicily, Pellegrino/Palermo, HI 1924 (probably H. Kutter leg.) 3%
(NMB): Sicily. V1926 (probably H. Kutter leg.) 389 (NMB): Calubria. Sambiase, TV.1920, C.
Menogzi leg, 68%. 12 (NMBY: Apulia, Tremit Islands. Capraia, G, Ceceoni leg. 288, 2% ¢, 14
(MCG). syntypes of 10 caespitum dimedewn Emery; Apulia, Bari, A Forel teg. 5 8 (NMB),
svitypes of 10 caespinum bariense Forel.

The description of this taxon (commonly incorrectly spelled “diomedacum’™) was
based upon material from the Tremiti Islands (Apulia). In the original account, it was placed
close o T ferox Rugsky, 1903 from eastern Europe because of the wide and short petiolar
nodes in females. Whereas Schembri & Collingwood (1981) and Agosti & Collingwood
(1987 treated 10 diomedenn as a distinet species, others (e.g.. Radchenko, 1992b) relegated
itinto synonymy with T ferov. Compartsons of typical 7. diomedeum from southemn Ttaly
with temale syntypes of 70 ferov (in MHNG and MCG) revealed some differences. several

- . . fate S .
Fab. 1o Intterences berween % of 10 diomedewmn and 1. semilaeve

PW/ML. PPW/ML !
‘ I domeddewm ().316 + 0.009 (13600014
[ I semilacve 0.281 = 0.008 0,323 = (1.00Y

ttor botir species. based on 2 specimtens each tfrom S jocalities i Sicily and Catabricn

east European localities, probably belonging to 70 ferox (in NMB). strongly ditfered from 2
syntype workers of 17 ferox (in MCG) strongly differed {rom Ttalian material. especially in
sculpture. We therefore consider T diomedeunt a valid species. a conclusion which is addi-
tionally supported by electrophoretic data.
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It does usually not pose any problem to identty 70 diomedeunt among its southern
Ttalian congeners. The enlarged petiolar nodes in females (Fig. 9) are found otherwise
only in T meridionale. but less marked (Fig. 10). Moreover, the latter species is easily
recognizable by transverse striations on the occiput. The nodes in T diomedeum workers
also are somewhat wider than in the similar species (see Tab. | and compare Figs. 3. 5.
6). Workers are large and very weakly sculptured. appearing robust and more shiny in
comparison with 7. semilaeve. While sometimes single workers of these two species are
not safely assignable without taking measurements of the petiolar nodes, ditferentiation
of ficld nests is possible for the experienced myrmecologist in most cases. Levels of
enzyme divergence among T. diomedeum, 12 meridionale and T, semilaeve are low,
However. T. diomedewm shows a phenomenon here referred (o as “fixed heterozygosity™
At three loci certain alleles were always found together in all individuals studied (Tab, 4
pag. 333), producing the typical heterozygous banding patterns. This peculiarity. though
not yet understood, appears to be i species-characteristic feature.

It has been stated (Baroni Urbani. 1964, 1968a. 1971) that samples of the 7 ferox
group (sensu Radehenko, 1992a) from Apulia, Sicily and Malta constitute taxa distinet from
each other and tfrom nominotypical . diomedewn. Both morphological and electrophoretic
results of our investigations yielded no reasons to recognize more than one species of this
group in southern ltaly, which most probably extends to Malta without noticeable ditteren-
tiation (worker material studied. including electrophoresis, from the island of Gozo. Malta.
M. Sanetra leg.), Consequently. the synonymy of var, bariensis Forel, 1911 from Apulia
with T. diomedewn established by Emery (1916) should be upheld.

The distribution of 7. diomedeun in Ttaly comprises at least the southern regions
Sicily. Calabria and Apulia, and although there are no present records. the species, nearly
with certainty, ¢an be expected to occur in Campania and Lucania. too. As evident for
some other species contined to the southern Mediterranean. there exists a northern out-
post at M. Conero near Ancona (Marche) on the Adriatic coast (Baroni Urbani, 1968b).
The single record from Sardinia by Krausse (1912) is highly doubttul in that the species
has never been found on the island since then. Possibly for that reason. Poldi et al.
(1995) ignored the record in their recent checklist of Ttalian ants, T diomedeum is o cha-
racteristic ant species of the Mediterranean garrigue. only moderately common in gene-
ral but abundant locally. On one occasion a nest containing two dealate females was
discovered., suggesting that the species might be oligogynous,

Apart from ltaly, T diomedewm has been cited for Greece (Agosti & Collingwood,
1987), Israel and the Middle East (Schembri & Collingwood. 1981). We have found that
female and worker material from Greece (Peloponnese) and western Turkey (A. Schulz
leg.y cannot be told apart from Italian samples. 7 ferox var, laevior Menozzi, 1936 from
the European part of Turkey. also recorded trom Rhodes (Greece). will probably prove to
be a synonym. Thus, T diomedewn may well be of Pontomediterrancan origin.

Tetramoriun meridionale Emery, 1870 [Fig, 10]
COLLLCTING DATA!

Sardinia - Prov. Sassari. Lago del Coghinas ca. 10 km NW Oschiri, ca, 200m, 2.V, 1994, M.
Sanetra leg.: Prov. Nuoro. ca. 5 km S Bittio cas 600m, 4.V 1994, M. Sunetra leg.: Prov. Nuoro, Lago
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Figs. 7-12. Petiolar nodes (dorsal view) of Tetramorium € 2 (sculpture omitted): 7 - T semilaeve;
8 - T punctatum (lectotype ). 9 - T diomedewm: 10 - T meridionale, 11 - T. brevicorne (lectotype);
12 - T sp. "Gargano™. Drawings by A. Schulz; scale bar 0.3 mm.
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Alto del Flumendosa near Stazione di Villagrande, ca. 800m, 5.V.1994, M. Sanetra leg.; Prov.
Nuoro. ca. § km W Setilo, 700-800m, 6.V.1994, M. Sanctra leg.

OTHER INVESTIGATED MATERIAL: Sardinia, Sorgono, 14.111.1913, collector not given, 399 (MCG).
mislabeled as T brevicorne,

This comparatively distinct species has never been involved in the huge taxonomic
difficulties concerning the Palaearctic Tetramorium. since temales and workers bear an
unmistakable transversal striation on the occiput. However. as found out by Ldpez
(1988). in a minority of workers from some colonies this feature is absent, making them
look very similar to 7. semilaeve. Hints of transversal rugosity may also be traced on the
heads of single workers in some other species. including T. semilaeve (we have two such
samples from Sardinia: see also Lopez, 1988). The investigation of larger samples from
the sume colony is recommended in such cases. Females differ strongly trom T. semilae-
ve in having the petiolar nodes enlarged (though not quite as much as in T. diomedeum:
Figs. 9. 10). Ditterentiation in electromorphs at the investigated loci is of low value for
species identification (Tab. 4 pag. 333),

T. meridionale shows a patchy distribution in the Mediterranean region. Records
are so far available from the Spanish mainland. the Baleares (Lopez, 1988 Tinaut, 1989.
Schulz. unpubl.), southern France and Corsica (Bondroit. 1918: Casewitz-Weulersse,
1990). There are also scattered reports of the species from localities in eastern Europe
and the Middle East which appear highly doubtful. In Italy, 7. meridionale has been quo-
ted from Sardinia, most islands of the Tuscanian Archipelago and few localities on the
mainland (Emery, 1916; Baroni Urbani, 1971: Le Moli & Rosi, 1991: Schulz. unpubl.).
The southernmost records stem from Sambiase di Calabria (Menozzi, 1921) and the
island of Pantelleria (Mei. 1995), but no record from Sicily is presently at hand. On the
mainland the species is generally both local and rare. Interestingly. it is much more com-
mon and evenly distributed on some islands of the Mediterranean, dominating over T.
semilueve in Sardinia and Elba in many places (Sanetra, unpubl.). Explanations for this
peculiar distribution pattern are not yet known. As a striking biological feature T meri-
dionale displays a marked polygyny: up to ten queens were extracted from some colo-
nies of Sardinia and Elba.

Tetramorium semilaeve André, 1883 [Figs. 3, 7)
Tetramorium caespitum var, semilueve André, 1883
Tetramorium semilaeve André: de Dalla Torre, 1893
Tetramorium semilueve André v, siciliense Santschi, 1927: syn. nov,

COLLECTING DATA!

Sardinia - Prov. Sassari, Fiume Coghinas, ca. 8 km NE Perfugas. ca. 100m, 2.V.1994, M. Sanetra
leg.: Prov. Nuoro, ca. 5 km S Bitti, ca. 600m, 4.V.1994, M. Sunetra leg.; Prov. Nuoro, road N. 125
Dorgali-Baunei. ca. 13 km NW Punta Genna Coggina, 800-900m, 4.V.1994, M. Sanetra leg.;
Prov. Nuoro, Lago Alto del Flumendosa, near Stazione di Villagrande, ca. 800m, 5.V.1994. M.
Sanetra leg.;

Sicily - Prov. Catania, Acireale, 30m, 29.V.1993, M. Sanetra leg.: Prov. Catania. ca. 5 km W
Ramacca, ca. 400m. 10.V.1994, M. Sanetra leg.; Prov. Catania. M. Etna, ca. 5 km N Ragalna 1000-
1200m, 12.V.1994, M. Sanetra leg.; Prov. Siracusa, 5 km NE Canicattini Bagni. ca. 300m,
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I7.V1993 & TV 1994, M. Sanctra teg. [host of 8. destefanii}. Prov. Siracusa, ¢ca. 5 km NE
Floridia, ca. 100m P V19940 N Sanetra leg. [host of S0 destctanii):

Calabria - Prov. Reggio di Calabria. ca. 4 km N Bova, ca. 1100m, [4.V.1994; Prov. Reggio di
Calabria, near Roghudi, 25 km E Reggio di Calabria, 600-700m, 15.V.1994; Prov. Catanzaro.
Terme Caronte. cia 2 hm NW Sambiase. 200-300m, 17.V. 1994 Prov. Crotone. 3 km E Savelli. ¢a
700m. 19V 1994 [host of S, destefanir]. Prov, Crotone, 2 hm NW Unibriatico. ca. 350m.
19.V. 1994, Prov. Cosenza. Monte Pollino, ¢ca. 8 km E Mormanno, 1200-1300m, 20.V.1994: Prov,
Cosenza. Monte Pollino, I km NW Frascineto, cu. 500m. 21 V1994 [host ol S, destefunii).

OIHER INVESTIGATLD MaTkREAL Folian Iskands, Lipari, 1111924, H. Kuter leg. 355 (NMB) [tenta-
tvely identified as 1 semilaeve]: Sicily, Tocality *V7, V1926, H. Kutter leg. 2585, 18 (NMB),
syntypes of Tosemilueve siciliense Santschiz Steily, Segesta, L1924, H. Kutter leg. 388 (NMB)
{tentatively identitied as T semilacvels Sicily, Segesta, H1.1924, H. Kutter leg. 28% (NMB), deter-
mined as T semilacve siciliense by Santschi [host of ©S. huberi st cecconit v kutreri Santschi®™, |
out of 288 mounted with parasites]: Sicily, Pulermo, 111924 (probably H. Kutter leg.) 339
(NMB), determined as T caespitim st semilaeve var, ernesti Santschi™ by Santsehi: Calabria,
Sambiase. 1V.1920, C. Menozzi leg, 689, 12 (NMB): Apulia. Tremit Tslands, G. Ceceoni leg.
3T (MCG) [host of S huberi ceceonii Emery. mounted with parasites]: Apulia, Tremiti Islands.
Capraia, VL. G. Ceceont leg, 285 (MCZ) [host of 8. huberi cecconii Emery. mounted with parasi-
tes]o Apubia, Gargano Peninsula. Manfredonia, 10.X.1961. C. Baroni Urbani leg. 78% (MCV)
[host of S fuheri cocconii Emery as determined by Baroni Urbani]; Apulia, Gargano Peninsula,
Peschict, 12.X.1961, C. Baroni Urbani leg. 35§ (MCV) [host of 8. hiwberi ceceonii Emery as
determined by Baroni Urbani|: France. Var, Foret du Dom. Parker leg. 788 (NMB). determined as
T semilaeve siciliense by Santschiz France, Var, Mt Ferovillet, Parker leg. 3§92 (NMB), determi-
ned as 70 semilueve sicilicnse by Santschi,

Even though thisv is the most commonly cited Terramorium species of the
Mediterranean, the precise identity and distribution of the taxon has not vet satistactorily
been clarified. André (1883), in the original description. gave “Europe. Africa and
Mediterranean Asia™ as the range of var. semilueve. According to Emery (1925) the
worker material constituting the type series embodies several different taxa. Bondroit
(1918) and Emery (1925) treated specimens from Banyuls-sur-Mer (Pyréndes-Orientales,
France) as the typical T semilaeve, but no lectotype has been formally designated.

Females of 77 semilaeve can be distinguished at tirst sight from those of T caespirum
and 70 impurion by smaller size (compare Tab, 2. 3) and absence of & bulging mesonotum and
trom T. diomedewn and 17 meridionale by the narrower petiolar nodes (Fig. 7). Their particu-
larly weak to absent rugosity on the mesonotum allows differentiation from T, brevicorne and
Tosp. Gargano™. T punctarun females are very similar to 7. semilueve in body shape and
structure but are much smaller (see Tab. 2). Intracolonial variability in T semilacve is specifi-
cally pronounced and. in many nests, strikingly dimorphic worker forces are produced.
Therefore, much difficulty is encountered during the determination of single workers which
may be very similar to those of T punctaniom, in particular 1o the larger specimens. Workers
of T caespium, if small. pale and weakly sculptured, may also not be securely distinguished
from T semilacve (see also Lopez, 1991). Yet. combined electrophoretic data from G3pdh
and [dh loct enable the separation of T semilueve trom the other ltalian Tetramoriun species
except Tomeridionale and T, sp. “Gargano™ (Tab. 4 pag. 333). For further information on dit-
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ferentiation from other congeneric species consult the appropriate sections,

Electrophoretic comparisons of 70 semilacve from Banyuls-sur-Mer with our Italian
samples revealed only minor deviations in allele frequencies at two loci (Sanetra. unpu-
bl.). which confirm our inclusion of the ltalian populations in typical 7. semilueve. In
Ttaly. no less than five varicties of 70 semilaeve have been taxonomically separated from
the typical one. Three of them described by Suntschi (1927) were stated to be Sicilian
endemics. Recently this unrealistic subdivision was uncritically reinforced by Poldi et al.
(1995) by listing four difterent subspecies of 7. semilacve tor laly alone. Such a treat-
ment is surely incompatible with a modern subspecies concept, and we try to elucidate
the status of these forms as far as possible. T semilaeve siciliense Santschi, 1927 easily
emerges as a synonym of 7. semilaeve upon examination of the syntypes. Other workers
filed as T siciliense by Santschi originated from Sicily (Segesta) and France (Var),
obviously all typical T semilaeve. T, semilaeve var. jugirtha Menozzi, 1932, elevated to
species rank by Poldi et al. (1995). was also reported tfrom Sicily (Palermo) by Santschi
(1921). However, applying this name to Ttalian material seems highly doubtful. since it 1s
not even known how this North African taxon relates to others in that region.

The range of T. semilueve purportedly covers the entire Mediterranean region.
Nevertheless, it seems likely that there exists at least some divergence between a
“western” and an “eastern” form, the latter often reterred to as 7. punicton (Smith, 1861)
originally described from Esracl. Given the insufticiency of the original description along
with the types apparently being lost (Santschi, 1920). there is hardly any way to determi-
ne to which species the name prniicun really applies. Thus, T2 punicun may best be trea-
ted as a nomen dubion. Specimens assignuble to the “eastern™ form share a Gpi electro-
morph which is obviously lacking in the western Mediterranean populations and also an
Idh electromorph very rare in samples from turther west (Sanetra, unpubl.). A borderline
might be situated between the Balkun Peninsula and the Middle East, but much more
reseirch into this problem has to be done. According to some authors (e.g., Radchenko.
1992b) the species is presumed to be more widely distributed in Transcaucasia and even
Central Asia. An electrophoretically investigated sample from Crimea. however, seems to
represent a species difterent trom the typical T senulaeve of the Mediterranean,

The majority of localities sampled in southern Italy were dominated by 17 semilaeve.
However, due to its affinity (o very warm and dry places it seldom oceurs above 1000m.
Queens were rarely collected, and thus we regard 7 semilucve as monogynous at least in
Italy. It often shares its habitat with 77 diomedenm and sometimes with T puncratum in Sicily
and Calabria which likewise are very thermophilous species. The published records suggest
(Baroni Urbani, 1971) that 10 semilaeve becomes increasingly uncommon and localized
towards the north, since there have been very few findings north of the Appennines. Given the
possibility of confusing 70 semilaeve workers with 7o caespitum, all available records tfrom
north of the Alps (Suntschi. 1927: Werner, 19891 Schulz, 1991) must be regarded as dubious,
unless substantiation by the unmistakable sexuals is provided.

Tetramorium punctatum Santschi, 1927, stat, nov. [Figs. 6. 8, 15]
Tevramorivam semilaeve André v. punctanom Santschi, 1927
Tevamorium semilaeve André v liparaeom Santschi, 1927: syn. nov.
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Our investigations of types from the Santschi collection at NMB revealed several specimens cor-
responding (o our concept of T punctanion outlined below. Among them there were syntype 3ot T,
semilueve liparaeum Santschi. 1927 (very small and pale. outside the range of variation observed in 1.
semilaevey and a syntype & of T semilaeve punctatum Santschi, 1927 identical to € % from our collec-
tions. The syntype 88 of T, punctaron originated trom a ditferent locality and year than the € type and
cannot be excluded to represent 77 semilueve. Therefore, we here designate the aforementioned ¢ as
lecto type of 70 semilaeve punctatum. Acting as first revisers according to Art. 24a of the Code (ICZN,
1985), we select punctatien as senior synonym over fiparaenm because the & caste allows species iden-
tification more reliably than the $§.

COLLECTING DATA! ‘
Sicily - Prov. Mes<ina, Lipari (Eolian Islands), IV.1993, J. Heinze leg.; Prov. Messina, Francavilla

di Sicilia, ca. 300m. 3. VL1993, M. Sunetra leg.: Prov. Catania, ca. S km W Ramacca, ca. 400m,
10.V. 1994, M. Sanetra leg.: Prov. Siracusa, near Carlentini, ca. 200m, 10.V.1994, M. Sanetra leg.;
Calabria - Prov. Reggio di Calabria, ca. 4 km N Bova, ca. 1100m. 14.V.1994; Prov. Crotone, 3 km
E Savelli, ca. 700m, 19.V.1994: Prov. Crotone. 2 km NW Umbriatico, ca. 350m, 19.V. 1994,

OTHTR INVESTIGAIED MAIERIAL: Lectotype 5 of T. semilaeve punctatum Santschi (hereby designated,
Figs. 8. 15 labeled “Type [red print]"/"T. semilaeve And v. punctatum Sant = [probably Santschi's
handwriting] Santschi det. 19 {printed]”/"Sizilien V-26 [handwritten]”/"23 [handwritten]”/"Sicile
(Kutter) [handwnitten]”/ "LECTOTYPUS Tetrumoriian semilaeve punctatum Santschi det. M. Sanetra,
R. Giisten, A. Schulz 1996 [printed on red cardbourd]”/"Sammlung Dr. F. Santschi Kairouan {printed]”
(NMB); Sicily, Siracusa, L1924, H. Kutter leg. 2 8% (NMB). paralectotypes ot 1. semilaeve puncia-
non [only tentatively identitied us 70 punctarum|, Eolian Islands, Lipari, 1.1924, H. Kutter leg. 388
(NMB). syntypes of 77 sennilaeve liparaeum Santschic Sicily, Engalos|?)/Siracusa, 1111924, H. Kutter
leg. 38F (NMB). labeled as “types™ of “T. semilaeve v. svracusium Sant” [name never published, but
specimens listed as “légere vanation™ of liparacun in SANTSCHIL (1927)].

T punctatum represents the only distinet taxon that should be recognized among
SANTSCHI'S (1927) varieties of T. semilacve described from Sicily. It is well characte-
rized by the very small sexuals and the similarly minute and shiny workers. Females
resemble those of 7. semilaeve but are much smaller (see Tab. 2). Apparently there are
also subtle structural differences, which, however. we have not thoroughly
investigated. In the tield it is usually possible. with some experience, to distinguish T,
punctatum colonies from T. semilaeve even without any optical equipment. Yet, con-
served samples without sexuals can sometimes be contused with small and pale T.
semilaeve, The application of biochemical characters proved helpful in this case,
since a G3pdh electromorph unique among Ttalian Tetramorium species appears fixed

Tab. 2: Differences between = 2 of 1 punctatem and T, semilacve

HW (mm) ML (mm)
1 punctatum | 0.4 +0.02 : 1.31 =0.05
T semilaeve | 113 +0.05 1.90 = 0.05

(for both species, based on 10 specimens from different localities in Sicily
and Calabria; includes lectotype = of 17 punctatum: HW 0.84 mm, ML .28 mm)
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in T. punctatum (Tab. 4). From all listed sites. except the island of Lipari, samples
were electrophoretically surveyed with consistent results.

T. puncratum is not a trequent species compared to T. semilaeve and T. diomedeum
whose ecological requirements appear very similar. Despite the very small females, the
species most likely is oligo- or even monogynous, as we never discovered any quecns
within the nests. T. punctatum inhabits Sicily, the Eolian [slands and Calabria. It remuins
unknown if its range extends farther north. Some of the literature records deemed to be
T. semilaeve may actually pertain to T. punctatum. Nonetheless, it is almost impossible to
trace these from the scarce publication data alone.

We have seen a number of specimens from Greece and Turkey (A. Schulz leg.) that
exhibit only minor morphological differences in all morphs compared with Italian 7.
punctatum. Some published species-group epithets in Terramorium tfrom castern regions
(in particular lucidulum Menozzi, 1933 and niridissimum Pisarski, 1967) possibly refer
to comparable forms, but none of them would have precedence over puncratum Santschi.
1927. 1t is therefore almost certain that 7. puncrarum will stand as the valid name for the
taxon, even after a complete taxonomic revision of the Palacarctic Tetramorium. Further,
we are unaware of any comparable samples from northern Africa despite our collecting
activities in Tunisia and Morocco.

Tetramorium brevicorne Bondroit, 1918 [Figs. 2, 11, 16]
Terramorium caespitum caespitum var. debilis Emery, 1909 (partim: unavailable name)
Tetramorium caespitum subsp. caespitum var. brevicornis Emery, 1916 (unavailuble name)
Tetramorium caespitum var. brevicorne Bondroit, 1918
Tetramorium brevicorne Emery: Baroni Urbani, 1964

We follow the interpretation by Taylor (1986) that the types of a name made availuble by
elevation from infrasubspecific rank are those specimens designated as the so-called “types™ when
the infrasubspecitic entity was first published. except if the author elevating the name explicitly
states otherwise. This procedure seems well supported by the Code in Art. 72(b)(iv), which regula-
tes type designation of names made available by “bibliographic reference to a description associa-
ted with an unavailable name™ [Art. 12(b)(1)] - a wording clearly applicable to the case in que-
stion.

Thus the types of T. caespitum brevicorne Bondroit, 1918 are those specimens on which °T.
caespitum subsp. caespitum var. brevicornis Emery, 1916™ was based. In MCG. one pin with 853,
2% Q and 284 from Corsica was found which are to be interpreted as syntypes of T. caespitum
brevicorne Bondroit. These are all in good accord with our samples from Sardinia. We selected one
of the € @ (easier to identify to species than %) us lectotype and remounted it on a new card-
board on 4 separate pin with the original labels. The other specimens remain associated on a pin
with copies of the labels and were designated paralectotypes. 633 from Asuni (Sardinia) in coll.
Emery constitute additional paralectotypes.

There were three more specimens in MCG filed as 7. brevicome™. These Q8 from Sorgono
(Sardinia) were found to represent 7. meridionale, a tact already denoted on two associated labels by B.
Poldi and J. Casevitz-Weulersse. respectively. These specimens do not match the original description of
T. brevicomme and are thus excluded from the type series.

COLLECTING DATA!
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Figs. 13-16. Mesosoma (dorsal view) of Tetramorium 220 13 = T caespitun, 14 - T sp.
“Gargano™ 15 - T punctatm lectotvpey: 16 - 10 brevicorne (lectotype). Drawings by A, Schulz;
scale bar 0.3 mm,
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Sardinia - Prov. Sassari, Lago del Coghinas 10 km NW Oschini. ca. 200m, 2.V.1994, M. Sanetra leg.
Prov. Sassari, Monte Limbara, 700-1100m. 3.V.1994, M. Sanetra leg.. Prov. Nuoro, road N, 125
Dorgali-Baunei, ca. 13 ki NW Punta Genna Coggina, 800-900m, 4.V.1994. M. Sanetra leg. [host of S,
testacens]: Prov. Nuoro, road N 198 Seui-Ussiissai. Cant. Arquert. 9%0m., 6.V.1994, M. Sanctra leg.

OTHER INVESTIGATED MATERIAL: Lectotype 2 of T caespitum brevicorne Bondroit (hereby designated.
Figs. 11, 16y labeled “Corse var, Revel[?] [probably Emery's handwriting]”/“brevicorne teste Emery
[handwritten"/"LECTOTYPUS Tetramorium caespiaum brevicorne Bondroit det. M. Sanetra. R,
Giisten, A. Schulz 1996 [printed on red cardboard "/ Museo Civico di Genova [printed |/ "Collezione
Emery [printed]” (MCG): same labels (copied) as lectotype 888, 12, 14, part of 1.2 (MCG). paralec-
totypes of T cacspitm brevicorne Bondroit: Sardinia, Asuni, probably A, Krausse leg. 68% (MCG.
paralectotypes of 17 caespitum brevicorne Bondroit; Sardinia, Sorgono, A Krausse leg. 389 (NMBy:
France, Corsica, Evisa, IN. 1922, collector not given, §'% (NMB)

Emery (1916) described this taxon from Sardinia and Corsica as part of a series he
had formerly assigned to “T. caespitum caespitum var, debilis Emery. 1909™ from Egypt.
Later, Emery (1925) classified brevicorne as o variety of T. biskrense Forel, 1904 from
North Africa and placed these taxa into a morphologically defined group in which the
pronotum angles of the females are clearly visible from above. Though this character is
found in several not necessarily related species, it allows one to distinguish unambiguously
between 1. cacspitum and T. brevicorne in Sardinia and Corsica (compare Figs, 13, 16).
In addition, the temales of the latter are distinctly smaller (Tab. 3). Other distinguishing

Tab. 3: Ditferences between =z of 12 brevicorne and 10 caespitum

HW (i) ML (man)
T revicorne 1.06 = 0.02 1.04 =0.05
I cacspition 1.24 = (102 2. I8 =0.02

thased on Sardinian specimens, 10 for 70 brevicorne and 4 for T caespitum)

characters are conspicuous longitudinal rugae on the mesonotum (Fig. 16) and cross-
meshed sculpturing on the occiput in 7 brevicorne females.

Workers of T, brevicorne have repeatedly been stated to have shorter scapes than
those of T, caespitum (Emery, 1916: Baroni Urbani. 1964, Casevitz-Weulersse, 1990).
This difference. however, is slight at best and does not seem o be practical for species
identification. In workers. separation can be better achieved by investigation of the sculp-
ture of the petiolar nodes. A reticulate microsculpture s more or less evenly distributed
on the postpetiolus in 7. brevicorne, sometimes with a tendency to weaken towards the
dome but never with a completely unsculptured and shining part of the surface (Fig. 2).
In contrast, T. caespirton has this microsculpture restricted to the more basal part of the
node becoming much weaker dorsally and usually leaving at least a small area comple-
tely without sculpture (Fig. 1). Similar but less obvious differences concern the petiolus.
It seems worth noting that the main rugosity of the petiolar nodes 1s very variable in 7.
brevicorne and, though usually stronger than in 70 caespitunt. is not a useful character. In
many but not all 7. brevicorne workers the rugosity on the occiput is developed into a
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conspicuous arched pattern never seen to this extent in 7 caespitum.

As can be inferred from electrophoretic data, 7. brevicorne has attained greater
genetic distance to 7. caespitum than might be expected trom their morphological
similarity 7. brevicorne completely deviated trom sympatric 7. caespitum in Sardinia at
four of the investigated loci (Tab. 4). At the loct Gpi and Mdhp. T brevicorne appears
fixed for certain electromorphs occurring, but rarely. in two other ltalian species, T meri-
dionale and T diomedeum. We used electrophoretic data to securely assign to either 7.
caespitum or T. brevicorne those samples containing workers only, especially the two
colonies which were found in association with S. restaceus. At least one T, brevicorne
sample containing sexuals (rcared in the luboratory) was available from cach collecting
locality listed above.

T brevicorne is quite common in the mountains of Sardinia where it was much
more regularly collected than 7o caespitun. Only rarely. single gqueens were detected
inside the nests of 70 brevicorne, so monogyny may be presumed notwithstanding the
relatively small size of females. We suggest the species to be confined to Corsica and
Sardinia, even though 1t has been quoted twice from Sicily (Donisthorpe. 1926: Baroni
Urbani, 1964). These two records were established on worker material only, and might
thus be duc to determination errors, Poldi et al. (1995) also omitted Sicily from the range
given for 7. brevicone but without any comment.

Tetramortum sp. "Gargano™ [Figs, 4,12, 14]

COLLECTING DATA!

Calabria - Prov. Crotone, 2 km NW Umbriatico, ca. 350m. 19.V.1994: Prov. Cosenza, Monte
Pollino, 1 km NW Frascineto, ca. 500m. 21.V.1994;

Apulia - Prov. Foggia, Gargano, road N. 528, ca. 2 km NE intersection to Carpino, ca. 700m.
23 V.1994, R, Gusten & M. Suanetra leg,

Specimens from three localities in Calabria and M. Gargano could not be clearly
assigned to any of the described Tetramorium taxa of the western Mediterrancan region.
As a consequence, it appears to us that these samples represent a species not vet
recognized in Italy, but possibly having close relatives elsewhere in the Mediterranean.
The new entity is provisionally referred to as T sp. "Gargano™ until new information will
eventually allow a more definite treatment. Morphologically it mostly resembles the
Tyrrhenian T. brevicorne. and differential characters are not markedly developed.
Workers of T sp. "Gargano™ show a strong, mainly longitudinal, rugosity over the whole
surface ot the petiolar nodes (Fig. 4). approaching (but not reaching) the condition obser-
ved, for example. in 7. moravicum Kratochvil, 1941 and T forte Forel, 1904 (see Fig. in
Schulz, 1996: 408). The mentioned sculptural clements are variable but clearly weaker
and more restricted in 7. hrevicorne. Nevertheless, some specimens of the latter approach
7. sp. "Gargano™ in distinctness of the rugae but not in extent, as they are invariably
absent (in contrast to the reticulate microsculpture) from the center ot the nodes in T.
hrevicorne. In temales, mesonotal rugosity is apparently both more extensive and
slightly stronger developed in 70 sp. “"Gargano™ than in 7. brevicorne (Figs. 14, 16).
Additionally. the petiolar nodes appear of a slightly difterent shape and are more broadly
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Tah, 4 sozvine eiectrophoretic resalts of tetramoriine anis from southern Taly at seven informative loci
Variants are assigned due o their migratorial velocity towards the anode trom slow 1o fastin the order
e som o A indicates fiaed heterozy gosiy™ in 1 diomedenm. nz number of colonies investigated

rSpcclcx/anm Gpi Gapdh Idh Mdhp  Mdh-1 Pymi-1 1 Pymi-2 n
[ cacspitum / t v 5 5 voamomt 9
i L cacspinom Sardinia LA s I v L y y m 2
r Iocacspitom Sic Caparim = f C [ [ ¢ c.8 Com 3
[ impurion [ / / \ / 5 R con,f 7
[ oot improon (Gargano) 1 / 4 / s s com 2
e diomedeum fir i Jf S 1w S s, m som 9]
r 1 meridionale m. |/ ' ! N.om fou 5 Uyomx m 5
T semilaerve v f / s f 5 S m. | 22
I punctatum / v Vo f 5 5 m 5
I brevicomne m ! Vom u 5 Coaem m.t 6 '
£ sp. o Gargano” a.v / o / s VLS Cm 2
S. hwbert / / / m \ s / |
S alpinus / / / m ) 5 / O
S destefunii m.f / / m ) 5 / 6
S testucens f f / ! s | § fiv l s

rounded in T. sp. “Gargano™ (Figs. 11, 12).

[sozyme electrophoresis yielded more reliable ditterences between 70 sp. "Gargano”
and 7. brevicorne. Individuals of these two entities were found to exhibit different electro-
morphs at three loci (Tab. 4) which strengthens our arguments against conspecificity.
Electromorphs at the Zdh locus compared well to some morphologically similar samples from
Greece and Cyprus (SANETRA, unpubl.). indicating affinities to eastern Mediterranean rather
than to Tyrrhenian or North African species. The abovementioned samples are probably close
to T sarkissiani Forel, 1911 and T, svriacion Emery, 1922, respectively. In worker morpho-
logy. too. T sp. “Gargano™ exhibits close similarities to this loosely defined group of eastern
Mediterrancan species. Among these not necessarily closely related species, morphological
differences in both workers and temales appear particularly subtle and will have to be worked
out much more meticulously. However, there exist differences at the Gpi locus between that
group and 7. sp. "Gargano™., and it thus scems possible that this interesting south Italian ant
will have to be described as a new species once more information will be obtained. The
morphological study of females from all three localities and electrophoresis gave hints 1o
some geographical variation in T sp. “Gargano™,

The species appears to be generally uncommon and occurs more frequently only in
the center of the Gargano Peninsula (for short description of habitat see
Strongvlognathus huberi section, locality 2a). With so liude information available, no
meaningful assumptions can be made about habitat preferences and biology.

COMMENTED LIST OF SOCIAL PARASITES

Strongyvlognathus huberi Forel, 1874 [Figs., 18, 20, 22, 24]
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COLLECTING DATA:

Calabria - Prov, Cosenza. Monte Pollino, 4 km NW Morano Calabro, 1000-1100m, 21.V. 1994;
Apulia - Prov. Foggia. Gargano Peninsula. a: road N. 328, ca. 2 km NE intersection 1o Carpino. ca.
700m. 7.X.1990, A. Buschinger, P Douwes & R. Schumann Jeg. and 23.V.1994. R. Giisten & M.
Sanctra leg. b: road Monte S, Angelo-Carpino 1.5 km NW intersection to Vico. ca. 700m,
7.X.1990. A, Buschinger, P. Douwes & R. Schumann leg,

I3

OTHER INVLSTIGATED MATERIALL Switzerland, Valais, Fully. A, Forel leg. 38§, 37 %, 342 (MHNG).
svatypes: same data 335, 1€ (NMB). syntypes: Veneto, Seltimo near Verona, 25.X.1957 & 28.V. 1939,
C. Baroni Urbani leg. SIRY (MCVy; Spain. Sierra de I'Aguila. Puerto de Monrepos. V.1967, G. Osella
feg. TIFR MOV, determined as 8. caeciliae Forel by Baroni Urbani.

Since the discovery of S0 huberi in Switzerland. very few accounts have further
contributed to the knowledge of its biology and distribution. According to literature data
the specics appears to oceur in local pockets scattered through the southern alpine
region, the northern Mediterranean and the Iberian Peninsula (e.g.. Consani. 1947;
Baront Urbani, 1962: Acosta & Martinez. 1982). Here we highlight three new records
from the Gargano Peninsula and one from M. Pollino, which are clearly referable to this
species as revealed by comparison with the types. A map (Fig. 24) shows the presently
known distribution of this rare parasite in Italy and areas close by.

S. huberiis one of the more characteristic species of the genus and comparatively
casy to separate from its congeners, Both temales and workers exhibit a strong punctate-
reticulate microsculpture on the petiolar nodes which makes these look entirely matt
(Fig. 18). The rather shiny appearance of the nodes in S, alpinus and S. destefunii
females is caused by a weaker development of that microsculpture (Figs. 17, 19).
Rugosity on the nodes is nonetheless more distinet in S afpinus than in S. huberi while
entirely absent in S, destefunii. On the head and mesosoma S, huberi temales again
appear completely dull owing to conspicuous microsculptural elements. A small trontal
arca of the mesonotum remains the only shiny surface (Fig. 22). In the two other specics.
head and mesosoma have the microsculpture reduced in extent, being almost absent on
the dorsal mesonotum where only longitudinal rugosity is obvious (e.g. Fig. 23). Surface
sculpture in workers of S-alpinus and S. destefanii is very variable. but as in females the
petiolar nodes are more shiny than in S, Auberi. Additionally. the latter show a smaller
unsculptured, shiny portion of the head and mesosoma surface, which, however. is
subject to considerable vuriation,

In the ficld. workers of S. fueberi may be recognized by their characteristic slender
appearance. due to narrower petiolar nodes, a narrow mesosoma and a different head
shape compared with other Strongyvlognathus. The head tends 1o be parallel-sided with
the occipital margin being almost straight (Fig. 20), while in the other two species
discussed here, head sides are distinetly convex and the occiput appears appreciably con-
cave (e.g. Fig. 2D In S, huberi, heads of females narrow behind the eyes towards the
oceipital margin which is not the case in the other two species (compare Figs. 6, 7 in
Baroni Urbani (1969) for S. fuberi and S, wlpinus).

In southern Ttaly S. fueheri has not been found at clevations below 700m, but some
of the more northerly records originated trom the lowlands (Po valley: Marseille). The
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species was most commonly collected from 7. caespinon nests, whercas in southern Ttaly
we found it together with hosts classified as T impurion. This new host record supports
the idea that S. hwberi and S. destefanii have ditferent preferences of host species and
altitudinal range. though their geographic distributions overlap. The observed syntopic
occurrence at a locality on central Gargano appears as an exception.

Locality | - Calabria. Monte Pollino

Only five workers of Srrongviognathus could be extracted trom the soil under a
limestone rock on a north-facing slope in the southern M. Pollino arca. The site was
covered by herbaccous vegetation and scattered shrubs and trees. The hosts as determined
by electrophoresis belonged to 7o impurion. Additionally, S. restacens was also found
twice at the same spot,

Localities 2a. b - Apulia. Gargano

These two localities at M. Gargano. clearings covered with cultivated grassland and
limestone rocks not far south of the Foresta Umbra Reserve, were explored by
Buschinger, Douwes & Schumann for the first time. During this excursion one nest of S
huberi was found at each site (one containing few alate females). We conducted searches
some vears later at the very same places and also found two Strongyviognathus colonies,
Remarkably, one of them proved to be S. destefunii. The hosts were consistently a torm
assignable to T impurum.

Strongvlognathus alpinus Wheeler, 1909 [Figs. 19, 25|
Strongvlognathus huberi alpinus Wheeler, 1999
Strongvlognathus alpinus Wheeler: Bondroit, 1918

COLLECTING DATA;

Sicily - Prov. Messina, Monti Nebrodi, road N. 289 Cesaro-S. Fratello, Portella Femmina Morta, ¢,
1500m. 12.V.1994, M. Sanctra leg.

Calabria - Prov. Reggio di Calabria, Aspromonte. Montalto summit, 1950m. 16.V. 1994,

Abruzzi - Prov. L'Aquila, Gran Sasso. a: Campo Imperatore, ca. 1900m, 4.X.1990, A. Buschinger, P.
Douwes & R. Schumann leg. b cas 2 km W Vado di Sole, ca. 1800m. 4.X.1990. A. Buschinger. P.
Douwes & R. Schumann leg. ¢ Prov. L Aquila, Gran Sasso. ca. 6 km NE Castel del Monte, ca. 1600m,
30.V.A1994, M. Sanctra leg.

The south Ttalian records presented here greatly extend the known range of S, alpinus.
thus far exclusively known from the southwestern Alps (Fig. 25), The species was described
from Valais (Switzerland) and first recorded in France by Buschinger et al. (1981), At present
there are no records trom the Tulian Alps, where the species is very likely to occur. We were
able to study females and workers trom the Gran Sasso and could not find any differences
from alpine populations distinguishable aguinst the considerable individual variation. Only
workers were available from the Calabrian and Sicilian localities. These show weaker sculp-
turing in general than those from the Alps and Appennines, but are very similar in other
respects, and we do not hesitate 1o assign them to S, alpinus. Sicilian samples investigated by
Poldi tin litt.) nevertheless show some resemblance o S. pisarskit Poldi. 1994, the atfinitics of
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riv 19 - S, alpinus. Drawings by A, Schulz: scale bar 0.3 mm.
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which are treated in the discussion chapter.

In view of strongly differing habitats, S, alpinues and S. destefanii are surprisingly ditfi-
cult to distinguish morphologically. Females are usually distinetly larger in S, alpinus, though
extreme individuals of either species may be comparable in size. As for S. fuberi, the most
reliable characters for species identification are tound in the surtace sculpture of the petiolar
nodes. In S. alpinus females, there are always conspicuous transverse rugae on the postpetiole
(Fig. 19). while those of S. destefunii usually completely lack these and show only punctate
reticulation (not unlike S. fnberi but much weaker. the surface appearing shiny: Fig. 17).
Ditferences regarding the sculpturing of the petiolus are similar but less obvious. Generally,
the value of the structure of the petiolar nodes for species distinction is less reliable in
workers than in females. At least some regular, continuous longitudinal rugosity is present in
S. alpinus workers on the often very shiny surtace. In contrast, this is weakly, irregularly and
discontinuously developed to almost absent in S, destefunii with the microsculpture usually
more pronounced. Other difterences concerning colour, size and structure are present but of
limited importance. Note that the development of the propodeal spines shows specifically
pronounced variation, rendering it less usetul tor distinction than implied in available keys
(Baroni Urbani. 1969: Poldi, 1994).

S. alpinus s essentially a high altitude species. reported in Ttaly between 1500 and
2000m and in the Alps from 1700 to 2000m. According to all we know T impurien is the sole
host species in the Alps: previous records of 70 caespitim must be considered erroneous.
However. the hosts of Sicilian and Calabrian S. «fpinas are indeed assignable to T caespitum
which replaces 70 impurion in the southern mountains., the latter cold-adapted species being
recorded only as far south as M. Pollino.

Locality 1 - Sicily, Monti Nebrodi

The record s very interesting in that it shows a hitherto unknown existence ot a further
Strongyvlognathus species on Sicily which inhabits distinetly higher altitudes than the long
known S. destefanii. On a southwest-facing slope of the Nebrodi mountains the species was
tairly common and three nests could be found within a few hours. The host species at that site
is T caespitum. In addition, an aggressive contlict between two Tetramorivm colonies, one of
which was infested by Srrongylognariues. was observed in the field, but characteristic slave-
raiding behaviour could not be seen.

Locality 2 - Calabria, Montalto

On the very summit of the Montalto two Stoongviognatius colonies were discovered on
a clearing in a montane beech forest also containing scattered specimens of Silver Fir (Abies
alba). Both samples were collected relatively close to each other but were ascertained as
belonging to different colonies. 7. caespinion was identified as the host species, by electropho-

resls,

Locahties 3a. b, ¢ - Abruzzi, Gran Sasso

The presence of S. alpinus in the Gran Sasso massif was first discovered during an
excursion by Buschinger, Douwes & Schumann. On this mountain plateau the species
occurred in rather high population densities, and four nests were found on one day
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(Buschinger, pers. com.). Two samples cach were taken from site “a’ and "b’. Surprisingly,
one of the former was simultaneously parasitized by both 8. alpinis and S. testaceus which
raises interesting questions about the life history of these species. Some years later, one of us
detected only one colony in a nearby locality (site "¢’y at somewhat lower clevation despite
considerable collecting efforts. Electrophoretic results at the Mdhp locus from slaves of the
latter sample revealed T impurunt as host species, which is certainly true for the other sum-
ples as well. Tnvestigation of males from  neighbouring colony contirmed this host species
determination.

Strongvlognathus destetanii Emery, 1915 [Figs, 17, 21,23, 26]
Strongyvlognathus huberi subsp. rehbinderi var, cecconii Emery in Cecconi, 1908 (unavailable
name)
Strongvlognathuey huberi subsp. ceceonit Emery, 19161 syn, nov.
Svrongviognathus ceccond Emery: Baroni Urbani, 1969
Strongyvlognathus emervi Menogzei, 19210 sy, nov,
Strongvlognathus hubert st ceceondi v kunieri Santschi, 1927 (unavailable name): material
reterred to destefunit by Baroni Urbani, 1964

COLLECTING DATA:

Sicily - Prov. Siracusa, near Lentin, 300-400m. V.1986, A. Schulz leg.: Prov, Messina, Francavilla di
Sicilia. ca. 300m, 2.V.1986. A, Schulz leg.: Prov, Siracusa, S km NE Canicattini Bagni, ca. 300m,
17.V.1993 & 11.V.1994, M. Sanctra leg.: Prov. Siracusa. ca. 5 km NE Floridia, ca. 100m. TT.V.1994, M.
Sanetra leg.:

Calabria - Prov. Crotone. 2 km E Savelli, ca. 700m., 19.V.1994: Prov. Cosenza, Monte Pollino. | km
NW Frascineto, it S00m, 21.V.1994:

Apulia - Prov. Foggia, Gargano. road Monte S. Angelo-Carpino 1,5 km NW intersection to Vico. ca.
700m, 24. V1994, R, Giisten & M. Sanetra leg,

OTHLR INVESTIGATED MATLRIV 2 Sicily, near Palermo, T. De Stefani leg. ¥ (MCGh, holotype of S, deste-
Sanii Emery: Sicily, Segesta, 11924, H. Kutter leg. 283 (NMB), “types™ of “S. huberi st ceceonit v.
Aunrert Santschi™s Apulia, Tremiti Istands, G, Cecconi leg. 388 (MCG), syntypes of 8. huberi ceceonti
Emery: Apulia. Tremiti Islands, Capraia, V1., G. Cecconi leg. 288 (MCZ). syntypes of S, hutheri ceceo-
nii Emery: Apulia, Gargano Peninsula. San Marco in Lamis, 8. X 1961, C. Baroni Urbani leg. kiete)
(MCV), determined as S. huberi cecconit b_\ Baroni Urbani: Apulia. Gargano Peninsula, Manfredonia,
10.X.1961. C. Baroni Urbani leg. 688, 1852 (MCV), determined as S. huberi cecconii by Baroni
Urbani: Apulia. Gargano Peninsula, PL\L.]]lt] 12.X.1961, C. Baroni Urbani leg. 888, 55 % (MCV),
determined as S, ubert cecconii by Baront Urbani.

A single Strongvlognathus temale collected in the environs of Palermo by T. De
Stefani around 1885 was the first record of this genus from Italy, on which the description
of S. destefunii was luter founded (Emery. 1915). Later on, the species was discovered at
various other localities throughout Sicily (summarized by Baroni Urbani, 19711 see also
Fig. 26), Menozezi (1921 erected the taxon S, emenvt from mainland southern Italy being
based on a lone female from Sambiase di Calabria. S. cecconii Emery. 1916 remained
known only from its type locality on the Tremiti Islands (Apulia) and the adjacent
Gargano Peninsula (Baroni Urbani. 1962). We here place all three taxa in synonymy. The
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holotype of S emervi could not be examined. but evaluation of extensive material from
Sicily and Calabria showed no important morphological differences except in female size,
which. however. was not geographically correlated. The mentioned material included the
holotype of S. destefanii, @ female from M. Pollino and the hitherto unknown workers
from Calabria which can quite safely be assumed conspecitic to S emervic Among the
investigated specimens from Apulia. those from couastal areas ot the Gargano are com-
pletely comparable to Sicihan and Calabrian samples, while material from central
Gargano and the Tremit Islands differ by somewhat stronger sculpture on the petiolar
nodes and subtle details of head shape and striation. Nonetheless, we regard these difte-
rences as insutficient to uphold 8. cecconit as a separate taxon. Fig. 26 depicts the presen-
ty known distribution of S, destefanii resulting from the above taxonomic conclusions,

Electrophoretic data are available for three S, destefunii colonies from Sicily, two
from Calabria and another one from Gargano. Calabrian samples deviated from the others
by possessing a different Gpi allele in homozygous condition. The number of investigated
colonies is too limited. however, to determine whether difterent populations indeed are
fixed for alternate alleles. Heterozygole deficiency in parasites may well result from local
inbreeding coupled with small population sizes. Heterozygous genotypes comprising
these two Gpi alleles have been tfound to expected degrees in S. et silvestrit Menozzi,
1936 from Crete. a species closely related to 8. destefunii (Sanetra, unpubl.). These minor
genetic differences give no reason to treat . emeryvi as a valid taxon, Rather. a pronounced
population substructuring can be inferred.

In the majority of nests studied. 70 semilaeve served as host for S destefanit. Though
Emery (in Cecconi, 1908) recorded T. diomedeunt as slaves of S, cecconii at the tvpe locality,
we found that host workers associated with the S, ceccondi types in MCG in fact belong 1o T,
semilueve. There remains one citing of 77 diomedewn as host of S, destefanii by Donisthorpe
(1927) who reported two mixed colonies together with 7. diomedewn and one with
Aphaenogaster semipolita (Nylander. 1856). Since the latter observation certainly is a misin-
terpretation, Donisthorpe’s host records should generally be treated with caution. In
numerous habitats where 7o semilacve and T diomedeum occurred together, we found
consistently only the former species parasitized by S destefanii, and T diomedeum has
otherwise never been reported as host of any other Strongyvlognathus species. Exceptionally,
one colony from central Gargano contained host workers assignable to T, impueruon.

Localities 1. 2 - Sicily. Lentini & Francavilla
One nest each was found at these two localities containing numerous workers of
Strongylognathus together with 77 semilaeve hosts,

L.ocality 3 - Sicily, Canicuattini Bagni

The single nest was located under a rock in pastured grassland with degraded
garrigue vegetation. The numerous Strongvlognathus workers were mixed with 7o semi-
faeve. Most probably the same colony was rediscovered one year later. although the
place had intensively been grazed by cows,

Locality 4 - Sicily, Floridia



342 SANETRA, GUSTEN & ScHuLz

Figs. 20-23. Strongvlognathus Spp. trom Gargano Peninsula. Head (frontal view): 20 - S huberi 2.
21 - S destefunii B, Mesosoma (dorsal view): 22 - S, huberi 20 23 - S destefunii 5. Drawings by
A. Schulz: scale bar 0.3 mm.



Taxonomy and distribution of italian Terramorium and their parasites 343

Two colonies were discovered in a typical Mediterrancan lowland habitat similar to
that recorded before. One sample also contained the Strongviognathus queen which had
only one antenna and four legs lett and died after about four weeks of maintenance in an
artificial nest. In both colonies T. semilacve served as host species, though T, diomedeum
was common at this site,

Locality 5 - Calabria, Savelli

This is the first record of Strongviognathus in Calabria since the collection of the
single S, emeryvi female more than 70 years ago. The host species at Savelli was T, semi-
laeve, while T. diomedeum was also common there. Despite the comparatively high cle-
vation, this site on the east slope of the Sila Grande showed strong Mediterranean
influence with typical vegetation and fauna.

Locality 6 - Calabria, Monte Pollino

Many workers of S. destefanii were found in a mixed colony together with T, semi-
lueve. In addition, a dealate Strongylognathus female was collected which was most pro-
bably the tunctional queen.

Locality 7 - Apulia, Gargano

S. destefunii was recorded here at a locality where S. fuberi had been discovered some
years earlier. Workers show some morphological peculiarities in comparison with samples
trom farther south, which, however, are also observed in specimens from the Tremiti Islands.
The host species has been classified as 72 impurum.

Strongvlognathus testaceus (Schenck, 1852) |Fig. 28]

COLLECTING DATA;

Sardinia - Prov. Sassani, Monte Limbara, 1000-1100m, 3.V.1994, M. Sunetra leg.. Prov. Nuoro, road
N. 125 Dorgali-Baunei, ca. 13 km NW Punta Genna Coggina, 800-900m. 4.V.1994, M. Sunetra leg.;
Calabria - Prov. Cosenza. Sila Grande. S shore Lago Arvo, ca. 1200m, 18.V.1904; Prov, Cosenza,
Monte Pollino. 4 km NW Morano Calabro, 1000-1100m, 21.V.1994;

Abruzzi - Prov. L'Aquila, Gran Sasso. a; Campo Imperatore. ca. 1900m, 4.X.1990, A. Buschinger, P.
Douwes & R. Schumann leg. b: ca. 2 km W Vado di Sole, ca. 1800m, 4.X.1990, A. Buschinger. P
Douwes & R. Schumann leg,

Characteristic features of this species are the strongly protruding occipital corners
in the female castes. low numbers of workers in the infested Terramorium colonies and
the absence of dulotic behaviour. The specics is thus set apart from the others in the
genus. and Bolton (1976) placed it together with the doubttully distinct S, karawajewt
Pisarski, 1966 in a species group of its own.

There are guite a number of records of this parasite from mainland Italy coming
mostly from north of the Po river (summarized in Baroni Urbani, 1971). In southern
Ttaly. the species has alrcady been known from Apulia and Sardinia (Fig. 28). We are
able to present further findings, including some from southern areas (Fig, 28), and a new
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host record here.

Locality | - Sardinia, Monte Limbuara

The existence of S restacens in Sardinia was first reported by Poldi (1974) and
Casewitz-Weulersse (1974). At Monte Limbara, where the species was tound again by
one of the authors, very few workers of Strongvlognariues were detected besides the
newly recorded host species To hrevicorne. Sexual brood ot S testacens could be reared
in the Jaboratory and eclosed in the middle of August.

Locality 2 - Sardinia. Genna Coggina

The nest sample contained a female of 70 brevicorne and one of Strongylognathus.
When transterred imo an artificial nest. both lived together without visible aggression
and often in close association. This situation persists four years after collection. Because
both females were contirmed to be functional queens, this observation provides first
unequivocal evidence that S, festacens indeed represents the often presumed status of a
queen-tolerant inquiline,

Locality 3 - Calubria, Lago Arvo

The colony was tound at the southern Like shore close to the edge of a montane pine
forest. As revealed by electrophoresis, host workers are assignable to T2 caespinum. Since S,
testacens has already been recorded from Apulia (Baroni Urbani, 1962). its presence in Calabria
is not unexpected. However, this record provides further support for the species” extensive range
in Europe which is an uncommon feature in permanently socially parasitic ants.

Locality 4 - Calabria, Monte Pollhino

Two nests were found together with 77 impurwmn as host species within a short time
span. suggesting that S, restacens is common at certain heights in the M. Pollino area,
This is of interest as we also detected another T impurunt colony infested by the slave-
maker S, fberi in close vicinity.

Localities Sa. b - Abruzzi. Gran Susso

Two colonies were collected at site "o and another one at site *b", one of the former
containing S. alpinus in addition, These new records show that $. restacens can occur up
to about 2000m in the Mcditerrancan basin. We know of findings at similar clevations
trom the French Pyrenees and southern Spain. In the Alps the species has never been
recorded from above 1500m as yet. Further, the new sites in the Gran Sasso give reason
10 believe that there is no distributional gap between the southern and northern Ttalian
populations (Fig, 28).

Anereares atratulus (Schenck, 1852 [Fig. 29
&

COLTRCTING DALA:

Sicily - Prov. Siracusa, 5 km NE Canicantini Bagni. ca. 300m. 17.V.1993 M. Suncetra leg..
Lucania - Prov. Potenza, Monte Pollino, neur Ritugio De Gasperi, ca. 8 kin SE Rotonda, ca.
LO00m, 21.V 1994,
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Although this extreme inquiline has a very wide Palacarctic distribution, in Ttaly it
has so far been known from only three northern localities (Stiiger. 1928: Scupola, 1994).
The first findings from southern Italy are presented here. Further, there exist some addi-
tional records trom the Italian Alps and the island of Elba known to us (see Fig. 29 and
next chapter).

Locality 1 - Sicily. Canicattini Bagni

Many dealate Anergates females, apparently on the way to become physogastric,
were retrieved from the nest chambers. Inside the collecting tube considerable egg-laying
of these females could be observed. Additionally, male and female pupae of the host spe-
cies 7. diomedeum were present. It is surprising that this probably oligogynous species
can serve as host of Anergates. and the presence of sexual brood of the host is a rather
unusual feature, too. Other available information on the life history of Anergates hint
towards colony foundation in orphaned host colonies,

Locality 2 - Lucania, Monte Pollino

The nest sample contained three physogastric queens and many last instar larvae of
Anergates, but no Terramorium brood at all. The collected sexual brood of Anergates
could be reared in the laboratory. The host species was electrophoretically determined as
T. impurum. Thus, this sample shows the same properties as typical Anergates colonies
from central Europe and the Alps.

FURTHLR RECORDS OF SOCIAL PARASITES

In the following we enumerate some additional new records of Strongvlognathus
and Anergates originating trom northern parts of Italy and adjacent regions. These are
depicted in the maps and referred (o in the discussion, but are not treated in the chapter
‘Commented list of social parasites’.

Strongvlognathus huberi
Lombardy - Prov. Mantova, near Gazzuolo. bank of Oglio river, 23.V.1963. B. Poldi leg.

Strongviognathus alpinus

Switzerland - Valais, Lotschental, ca. | km NE Blatten, ca. 1650m. 1. VIII.I992, A, Buschinger,
M. Sanctra, R. Giisten leg. [host: T impurum|.

France - Hautes-Alpes, ca. 7 km N Chantemerle near Briangon, 1770m, 27.VIL.1994, A,
Buschinger, M. Sanetra, R. Schumann, R. Giisten leg. [host: T impurwm|. Hautes-Alpes, ca. 1 km
E ArvicuxSE Briancon, 1700-1800m, 29.VIL. 1994, A, Buschinger, M. Sunetra. R. Schumann, R,
Giisten leg. [host: 10 impurum].

Strongvlognathus italicus Finzi, 1924

Tuscany - Prov. Livorno, Isola d’Elba, Monte Maolo, ca. 200m dir. Monte Capanne, 700-800m.
21.V.1996, M. Sanctra leg. [host: T, ¢f. impurum]. Prov. Firenze, Passo della Consuma, 1050m,
20.VIIL 1981, V. Assing leg. [host: 7. ¢t impurum).
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Strongvlognathus testaceus

LLombardy - Prov. Brescia. Lago di Garda, Limone sul Garda, ca. 100m, [8.VIL.1991, R.
Schumann leg. [host: 7 caespitum|;

Veneto - Prov. Treviso, Nervesa della Battaglia near Conegliano, ca. 100m. 25.VIL.1991, M.
Sanetra leg. [host: T caespitiom];

Trentino-Alto Adige - Prov. Bolzano. Val Venosta (Etschtal), Adige riv., Tanas, ca. 1600m,
VIL.1991, A. Buschinger leg. [host: T impurum]|.

Piedmont - Prov. Cunco, Val Gesso near Valdieri. ca. 600m, 10.VIL.1992. M. Sanctra leg. [host: T
caespitunt]:

Friuli-Venezia Giulia - Prov. Udine. Monte S. Simeone near Borduno. ca. 300m, 31.V.1996. M.
Sanctra leg. [host: T caespiium].

Anergates arratulus

Veneto - Prov. Verona. ca. 5 km N Fumane near Verona, ca. 100m, 26.VIL1991, M. Sanetra leg.
[host: 10 caespitim].

Trentino-Alto Adige - Prov. Bolzano. Val di Sendles (Schnalstal), Maso Corto (Kurzras), ca.
2100m, VIL 1991, A. Buschinger leg. (host: T impurum].

Tuscany - Prov. Livorno. [sola d"Elba, Monte Maolo. ca. 200m dir. Monte Capanne, 700-800m,
21.V.1996, M. Sanetra leg. [host: T ¢t impurum].

DiscusstoN

In the recent past little information has been added 1o the knowledge of tetramoriine
ants in southern Italy. Our extensive morphological and biochemical investigations presen-
ted here led to the recognition of cight different species of Tetramaorium and four species of
socially parasitic Srrongylognathus in the studied regions Sardinia, Sicily, Calabria,
Lucania, Apulia and Abruzzi. The rare inquiline Anergares arraiidus was recorded from
Lucania and Sicily for the first time. Other researchers who have dealt with the ant tauna of
these regions, like Baroni Urbani (1971) and Poldi et al. (1995), provided inadequate taxo-
nomic concepts for the genera Terramorium and Strongyvlognathus, which make absolute
comparisons of species numbers ditficult. However, we discovered at least one
Tetramorium species, T, sp. “Gurgano”, which has not been recognized before and is thus
considered new to the Italiun ant fauna. Within the range of the otherwise clearly defined
species, we have detected some problematic populations which are mainly characterized by
different enzyme phenotypes. for example T. caespinum from Sardinia. We reject, howe-
ver, the conclusion by de Haro et al. (1995) that such differences in itself warrant recogni-
tion of a population as a separate species.

In Sardinia we noted T. brevicorne, T meridionale and T. semilaeve as frequent
specics, while T caespitim was recorded with certainty only from a single locality at
Monte Limbara. 7. brevicorne most commonly inhabits the higher altitude sites. On the
other hand. 1. semilaeve and T. meridionale have o more coastal and lower montane
distribution. In contrast to its scarcity on the mainland. 7. meridionale dominates in
many places up to elevations of about 800m. The presence of these four Tetramorium
species in Sardinia is concordant with those listed by Poldi ¢t al. (1995), and an isolated
record of 10 diomedeum (Krausse, 1912) should be interpreted as o misidentification. All
of the Sardinian specics but T. brevicorne are also known from the Ttalian mainland. For
the neighbouring island of Corsica, Casevitz-Weulersse (1990) reports the same four spe-
cies. plus 7. forre Forel, 1904, T. punicum (Smith, [861) and an unidentified specics. As
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far as can be deduced from the given descriptions, these further species are likely to be
based on intraspecitic variants of the taxa herewithin confirmed for the Tyrrhenian. We
suggest that the species composition of Corsica and Sardinia is probably the same.

Sicily and Calabria show great similarities to cach other with regard to their
Tetramorium fauna, Up to about 1000m, the circummediterranean 7. semilaeve abounds
in various types of habitats primarily consisting of xerophilous garrigue and pseudo-steppe
formations. T, diomedewn otten shares these habitats, but generally occurs at much lower
population densities. In a tew places. however, T diomedeum predominates over 10 semi-
lueve. A further species. T punctatom, which is confined to similar ccological surroun-
dings. oceurs irrcgularly in Calabria and Sicily. In southern laly, the well known T cae-
spinm shows ditferential preference to cither anthropogenically intluenced habitats near
the coast or alpine meadows in the mountains. Omitting the doubtful records of 70 brevi-
corne and T jugurtha from the Sicilian species listo we get a total of four Tetramorion
species distributed on that island with certainty.

Calabria as the southernmost region of the Tralian mainland harbours three addi-
tional species that have not yet been found in Sicily. A hitherto undetected species.
provisionally named 7. sp. “Gargano™. appears 1o be very scarce. Only two colonies
could be obtained trom different sites during appreciable collecting eftforts in Calabria.
Concerning 7 meridionale, there exists a single citation from Sambiase di Calabria by
Menozzi (19213, and the species can therefore be presumed to be very local in main-
jand southern Iraly. Qur new record of T impierum at M. Pollino may be situated at the
species” southern limit of distribution. Further south, it seems to be replaced by T.
caespitun in the mountains. We do not expect 72 impurum to be discovered i Sicily in
the tuture. whereas the two formerly mentioned species may be present in Sicily. but
probably local and rare,

In Apulia we have studied only the Gargano Peninsula more thoroughly and could
report two species from there, namely 70 sp. "Gargano™ and a form probably belonging
o T impuerum. It seems also possible that the latter variant constitutes a separate species
specifically adapted o submediterranean environments contrasting with those typically
inhabited by T, impurim. Amazingly enough. in this relatively well explored small area
we collected. within a short time span, more problematic taxa than in Sardinia, Sicily
and Calabria combined. There are indications from enzyme studies that T sp. “Gargano™
may have affinities to the eastern European and Asian fauna, which scems concceivable
since the Gargano Peninsula was formerly linked to the Balkan region by a lund bridge
in the middle Miocene (Azzaroli & Guazzone, 1980). Atter compilation of the published
records. at least five Tetramoriwm specics can be reliably ascribed to the Apulian fauna.
T diomedeum and T, semilacve are reported from the Tremiti Islands and a few localities
along the coast (Baroni Urbani, 1971). Various records listed by Baroni Urbani (1971).
somie possibly dubious, pertain to 70 caespitum.

In the region Abruzzi. T impurune could be ascertained for the first time to oceur in
the Gran Sasso massif. This species seems (o be restricted to elevations above 1000m in
the Appennine mountains, probably reflecting a climatically induced retreat atter the last
alaciation, as is known from other cold-adapted species in southern Europe. Two further
species, T caespitum and 7. semilaeve, have been reported from Abruzzi (Baroni Urbani,
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1971). Such a species composition, sometimes including 7. meridionale as additional
clement. appears characteristic tor the northern Mediterranean region,

The Ttalian Terramoriten fauna as a whole is nearly complete with the species trea-
ted in this work for the southern part of the country. A recent survey of the ant fauna of
the Pelagian Islands and Pantelleria in the channel hetween Sicily and Tunisia indicated
North African aftfinities (Mei. 1995, Additional Tetramorium taxa reported trom there
that may be ditferent from those occurring on the southern mainland and Sicily are T,
biskrense Torel, 1904 (given as ssp. Achenae Menozzio 1934 by Mei. 1995) and T, pela-
e Poldiin Mei. 1995, However, without a revision of the North African Tetramorium
species nothing can he said about the value of these assignments. As regards northern
ltaly, 70 semilaeve italicun Menozzi, 1932 from Tuscany is probably a synonym of T,
semilaceve or 10 caespitum. T scalenum Le Mol & Rosic 19917 (ascribed 10 Poldi in
litty cited for the central Tulian Appennines clearly is @ nomen nudm, for no description
is provided in the published account. "7 sp. prope caespitum™ reported by Rigato &
Sciaky (1989) from the Maritime Alps of Haly most probably is T rhenanum Schulz,
1996 from the adjacent French Alps (Schulz. 1990). o taxon close 1o 1) moravicum
Kratochvil, 1941, For all we know, this is the only distinet species from the northern
mainland not yet recorded from southern ltaly.

The large amount of new material along with our subscquent studies revealed that
southern Ttaly harbours four valid species of Strongvlognathus which are S. hubert, S. alpi-
aus. S destefanit and S, testacens. We attempted 1o work out differences between these
species by showing and desceribing typical features rather than creating a possibly
misleading key. It appears that. in Strongvlognathus, the application of standard taxonomic
measurements as employed by Baroni Urbani (1969) and Poldi (1994) sufters from the
restricted number of available nest series and the large amount of intraspecitic variation,
We are guite convineed that worker size. scapus length and width of nodes upon which
these authors based their taxonomic conclusions are not valuable characters at least regar-
ding the material presently available. The same applies to colour of petiolar nodes, size of
epinotal spines and structure and extent of propodeal rugosity used in the kevs to lalian
Strongylognathus species in the above-mentioned works. In these as well as in Poldi et al.
(1993) the arrangement of species differs from our concept with respect to the taxa emervi
and cecconii, which we consider svnonyms of S, destefunii,

Three more species of Strongvliognathus have been cited for the Ttalian fauna (Poldi
et al., 1995) and «a further one trom Malta (Fig. 27). The latter. S, inswlaris Baroni Urbani,
1908 1s closely allied to S destefanii and S afer Emery. 1884 trom North Atrica, but more
information is required to evaluate the status of these three taxa relative to cach other, The
other reported torms, S dralicus Finzio 192408 alboini Finzi, 1924 and S pisarskii Poldi,
1994, have primarily been compared with 8. alpinus, Worker material of §. iralicus trom
Elba tsee the preceding chapter). though showing close affinities 10 S, «/pinus. cannot be
ascribed to any of the clearly defined species listed in the present study. Thus, 8. iralicus,
deseribed from a single female (Finzi, 1924a). is probably vatid. A new mainland record of
Strongylognarhus near Florence (see preceding chapter and Fig. 27) also represents this
species, which obviously ditfers trom S alpinies in its ecological preterences. The relations
ot the other two forms mentioned above cannot presently be determined with certainty.



352 SANEIRA, GUSTEN & SCHULZ

Nonetheless., the attribution of S a/boini to the lalian fauna (Baroni Urbani. 19711 Poldi et
al.. 19933 is erroncous: the two reported lTocalities for this species (Finzio 1924b: Kutter.
1952) are in Stovenia and Switzerland. respectively (see Fig. 27).

S testacens appears to be the sole representative ol Terramorium’s social parasites
eatending to Sardinia. Neither a species of the S fuberi group nor A airandus has ever
been discovered on that island (e.e., Baroni Urbani. 1971, In Sicily and Calabria S
destefanii and S. alpinus can be found, but each species depends on clearly difterent ¢li-
matic conditions. S, wlpinns is known exclusively from upper montane to subalpine
grasslands above 1500m whereas S. destefanii typically prefers lowland habitats near the
coust, even inhabiting cultivated land. In southern Calabria S, restaceus has been tound
as an additional species at moderate elevations ot about 1000m. Passing northwards to
M. Pollino there are three species off Strongyviognarhus that occur sympatrically. S. resia-
coeus. S, huberiand S, destefunii. The latter two show obvious ditferences in their vertical
distribution, S, Jusheri occurring in the same range as 8. restacens. Moreover, il seems
even possible that S alpinus will be discovered at higher elevations as the fourth
Stronevlognathus species of the M. Pollino. A quite similar pattern of differential niche
speciticity is observable at the Apulian M. Gargano. Hereo S, hwberi and S. restacens are
known to live exclusively in the mountainous region in the center of the peninsula,
whilst S. destefanii mainly inhabits the coastal strip but also penetrates into the moun-
tains, S, destetanii has adapted w very dry and warm places and the Gargano arca might
be the northern limit of its range, More detailed observations from these contact zones
between ditterent Strongylognatiue species promise to be ot high interest.

Considering all our present hnowledge about the distribution of different
Strongyvlognathus species the picture emerges that the inquiline S restacens can cohabil
with every species ol the S uhert group. In contrast, ditferent species of the latter group
have only been found on one occasion to oceur syntopically. It can be imagined thal
resource competition on host species nests is much stronger among slave-makers than
between slave-makers and inguilines. A further example is provided by a finding ot 5.
destefanii and A, arratiduy in Sicily where both species had established their nests only
tew meters apart, On the Gran Sasso at aheight of about 1800m, S, alpinus and . testa-
cens have even been found within the same Terramoriiom colony. Since S. festacens is a
queen-tolerant inguiline. we suggest that S, a/pinus had conducted a slave-raid on the S.
testacens colony that was afterwards incorporated into the slave-makers™ society. As
observed during laboratory experiments, host colony incorporation is perhaps not an
unusual outcome of Stroneviognarhies slave raids (Sunetra & Buschinger. 1996). Another
cise of coexistence of o slave-maker and an inquiline has recently been detected in the
mountains of Elba where S, fralicus and AL arraridies inhabited the same nest of 7. ¢f,
imparum (see preceding chapter),

In accordance with different patterns of vertical distribution. species of
Strongevlognathus have obviously acquired several specializations in host usc. As
shown previously. climatic parameters prevailing at certain altitudinal ranges strongly
intfluence the composition of the Terramoriun fauna. T2 seniilaeve. predominant in the
lowland. probably constitutes the sole host species of S, destefanii in Sicily as well as
in Calabria. S alpinus exploits nests of T ocaespinen in Sicily and Calabria and 7.
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impurum in the Gran Sasso. which are the only hosts available at the elevation inhabi-
ted. Similarly, S, testaceus has always been found together with one of these two host
species (except for T hrevicorne in Sardinia) and thus apparently becomes a species
of higher altitudes in the south. However. it remains an open guestion whether it can
also survive in mixed colonies together with T. semilaeve. Records ot S. huberi are
very scaree at present and do not justify any general conclusions. The hosts recorded
by us and other authors for Italy. however, consistently belong to the 7. cdespitum
group {sensu Radchenko, 19924,

Owing to lack of information the usual pattern of host use of A, atranudus in southern
Italy cannot be elucidated. Tt seems likely that this inquiline most frequently depends upon
T caespitun and T impuron due to its preterence for higher clevations as known trom
other regions. especially the Alps (pers. obs.). Furthermore, its probable dependence on
orphaned host colonies should favour exploitation ol monogynous host species which are
prone to provide such kind of target colonies. In Calabria we found A. apatidus together
with T impaertom at 1600m on M. Pollino. The single colony discovered in Sictly at 300m
contained T diomedewn. as new host species. The composition of the infested colony with
developing sexual brood of the host species raises many questions, As colonies being para-
sitized by Anergares usually contain no Tetramorium brood at all. this population may have
developed different life habits. However. the possibility cannot be ruled out that Anergares
had accidentally been adopted into this colony. despite the presence of one or more host
queens. In the lowlands, A, arrarulus might be more adaptable to monogynous T
semilaeve, though no such records are presently available.

The findings of A, arrandus in southern Ttaly presented in this study are the only
two records from this region thus far (see Fig. 29). Yet, there are reasons to believe
that the species oceurs throughout Ttaly without considerable gups. As a workerless
inquiline A. arrandus can be easily detected only within a limited period from June to
August when winged females are present in the nests, Since most of the social parasites
like Ancrgates are usually both local and rare. new records have always been difficult
to obtain. As a consequence, many of the existing populations still await to be disco-
vered. Further collecting activities and detailed ficld studies will be necessary to
improve our understanding of distribution. habitat requirements and biology of these
fascinating ants.
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