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ABSTRACT

In this work preliminary results on Muscidae collected in Sardinia by the staff of the Centro Nazionale per lo Studio e la Conservazione della Bio-
diversità Forestale "Bosco Fontana" of Verona are given. Twenty-four species were identifi ed, 12 of which are new to Sardinia. For each species, all 
available records from Sardinia are given, together with distributional and ecological information.
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RIASSUNTO

Reperti di Muscidae dalla Sardegna centro-meridionale, con particolare riguardo alle Foreste Demaniali di Marganai e Montimannu (Diptera)

Nel presente contributo sono presentati dati preliminari sui Muscidi raccolti in Sardegna dallo staff del Centro Nazionale per lo Studio e la Con-
servazione della Biodiversità Forestale "Bosco Fontana" di Verona. Sono state identifi cate 24 specie, di cui 12 risultano nuove per la Sardegna. 
Per ciascuna specie è fornito l'elenco delle segnalazioni presenti in letteratura per la Sardegna, con informazioni sulla distribuzione e sull'ecologia.

INTRODUCTION

The Muscidae are a large and cosmopolitan family of 
Diptera that belong to the Calyptrata family group. 
This family of small and middle sized fl ies, with a very 
diversifi ed ecology, includes some of the most com-
mon synanthropic fl ies. Larvae occur in many habitats: 
dung, organic decaying matter (decaying vegetation or 
carrion), on soil and fungi, in fresh water, in tissue of 
living plants and also in nests of birds or other ani-
mals, living as coprophages, saprophages or predators 
of other invertebrates. Adults are predacious on other 
insects, pollenophagous, saprophagous on dung or 
organic decaying matter, bloodsucking or secretopha-
gous on vertebrates (Pont 1986; Gregor et al. 2002).
Muscidae are distributed almost worldwide. In the 
Catalogue of Palaeartic Diptera (Pont 1986) 835 
valid species are listed, but in recent years many new 
species have been described. In Europe 578 species 
are recorded so far (Pont 2004, 2005; Gregor & 
Rozkošný 2007; Pont & Grach 2008; Pont & Gregor 

2008; Gregor & Rozkošný 2009), 295 of which oc-
cur in Italy. Faunistic data for the Italian Muscidae 
are summarized in the Checklist of the Italian fauna 
(Gorodkov et al. 1995) and successively in Fauna Eu-
ropaea (Pont 2004); subsequent papers that contain 
new faunistic records for Italy are: Raspi et al. (2007), 
Pisciotta et al. (2008) and Raffone (2009).

MATERIAL AND METHODS

Faunistic records of Muscidae collected in Sardinia 
by the staff of the Centro Nazionale per lo Studio 
e la Conservazione della Biodiversità Forestale "Bo-
sco Fontana" of Verona (CNBFVR) (cf. Cerretti et 
al. 2009; Bardiani 2011) are given. Adult specimens 
were sampled with hand nets or occasionally by light 
traps in July and September 2003, in June and Sep-
tember 2004, in 2006 (March, May, July and Sep-
tember) and in September 2007 (cf. Bardiani 2011). 
Because of the great amount of Muscidae collected 

*In: Nardi G., Whitmore D., Bardiani M., Birtele D., Mason F., Spada L. & Cerretti P. (eds), Biodiversity of Marganai and 
Montimannu (Sardinia). Research in the framework of the ICP Forests network. Conservazione Habitat Invertebrati, 5: 749–758.
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by CNBFVR, at this stage of the research it was pos-
sible to study only most of the specimens collected 
by hand net, whereas those collected by Malaise 
traps were not examined. Most records are from the 
region-owned forest of Marganai (cf. Bardiani 2011). 
However, because of the very few literature records 
for this island, also specimens collected in other Sar-
dinian sites were listed.
All specimens are dry preserved and deposited in the 
collection of CNBFVR.
In the faunistic list, records from the region-owned 
forests of Marganai and Montimannu and neigh-
bouring areas ("Records") are separated from those 
from outside this area ("Other records"). The materi-
al is listed in alphabetical order according to sampling 
site abbreviations (see further on). For the species al-
ready recorded from Sardinia, literature records from 
the island are listed (under "Literature records"). For 
each species, distributional and ecological informa-
tion are given.
The nomenclature and classification follow those of 
Pont (2004) and, for the tribe Muscini, that of Niehi 
& de Carvalho (2007). Ecological and biological in-
formation are, unless otherwise specified, taken from 
Skidmore (1985) and Gregor et al. (2002). Distribu-
tional data for Europe and the Palaearctic Region are 
summarized in the Catalogue of Palaearctic Diptera 
(Pont 1986) and in Fauna Europaea (Pont 2004); in 
assigning a chorotype to each species, these works 
were referred to. Chorotypes were delineated accord-
ing to Vigna Taglianti et al. (1999). The information 
about Italian distribution comes from Luciano & 
Prota (1982), Gorodkov et al. (1995), Pont (2004), 
Pisciotta et al. (2008) and Raffone (2009). The distri-
butional information is summarized according to the 
Italian geographic division of Gorodkov et al. (1995): 
Northern Italy, Peninsular Italy, Sicily and small cir-
cumsicilian islands, Sardinia and small circumsardin-
ian islands. Information about the sampling sites is 
given by Angius et al. (2011) and Bardiani (2011). 
Possible interpolations are in square brackets.

ABBREVIATIONS

Sampling sites. C01 = Carbonia-Iglesias prov., Iglesias, Case 

Marganai, 725 m, 32S 463890 4355925; C07 = Carbonia-

Iglesias prov., Domusnovas, dint. Planargia-Scoveri, 625 m, 32S 

465523 4362921; C08 = Carbonia-Iglesias prov., Domusnovas, 

Valle Oridda, 595 m, 32S 466970 4362400; C10 = Medio Cam-

pidano prov., Villacidro, dint. P.ta piscina Argiolas, 282 m, 32S 

472049 4360081; C16 = Carbonia-Iglesias prov., Domusnovas, 

Gutturu Seu, 174 m, 32S 471577 4355716; C18 = Medio Cam-

pidano prov., Villacidro, Rio Cannisoni, 390 m, 32S 469095 

4362383; C19 = Medio Campidano prov., Villacidro, Rio Can-

nisoni, 375 m, 32S 468713 4362692; C20 = Medio Campidano 

prov., Villacidro, Rio Cannisoni, 382 m, 32S 468980 4362541; 

C25 = Medio Campidano prov., Villacidro, Canale Monincu, 

450 m, 32S 468040 4363436; C26 = Carbonia-Iglesias prov., 

Domusnovas, Bega d'Aleni, 621 m, 32S 467855 4361336; C27 

= Medio Campidano prov., Gonnosfanàdiga, Monte Idda, 474 

m, 32S 466946 4368997; C28 = Medio Campidano prov., Gon-

nosfanàdiga, Sa P.ta de s'Erbaceu, 744 m, 32S 465989 4368410; 

C31 = Carbonia-Iglesias prov., Domusnovas, Lago Siuru, 322 

m, 32S 467069 4357916; C33 = Carbonia-Iglesias prov., Do-

musnovas, dint. P.ta Planotzara, 360 m, 32S 465515 4356209; 

C34 = Carbonia-Iglesias prov., Domusnovas, greto del Rio sa 

Duchessa, 270 m, 32S 466700 4356979; C36 = Medio Cam-

pidano prov., Villacidro, dint. Lago di Montimannu, 256 m, 

32S 474156 4363150; C37 = Medio Campidano prov., Villa-

cidro, dint. Cuccuruneddu, 557 m, 32S 472443 4358053; C39 

= Medio Campidano prov., Villacidro, Cuccuruneddu, hill top, 

708 m, 32S 472379 4357784; C42 = Carbonia-Iglesias prov., 

Iglesias, Conca Margiani, 750 m, 32S 462440 4356936; C44 = 

Carbonia-Iglesias prov., Iglesias, Conca Margiani, radura lungo 

strada, 700 m, 32S 462635 4356866; C49 = Medio Campidano 

prov., Villacidro, Torrente Leni, 300 m, 32S 471317 4360510; 

C50 = Medio Campidano prov., Villacidro, C. Sarais, 251 m, 

32S 474215 4361145; C55 = Medio Campidano prov., Gon-

nosfanàdiga, Monte Linas, Genna Mirratta, sorg., 793 m, 32S 

465136 4366226; C69 = Carbonia-Iglesias prov., Domusno-

vas, dint. sa Duchessa, strada per Perda Niedda, 350 m, 32S 

466233 4359025; C70 = Carbonia-Iglesias prov., Iglesias, dint. 

Case Marganai, 660 m, 32S 463341 4356196; C81 = Carbonia-

Iglesias prov., Domusnovas, Valle Oridda, 643 m, 32S 465399 

4362770; C82 = Carbonia-Iglesias prov., Iglesias, M.ti Marganai, 

Tintillonis, 480 m, 32S 463010 4355249; C85 = Carbonia-Igle-

sias prov., Iglesias, M.ti Marganai, 540 m, 32S 463010 4355249; 

S2 = Carbonia-Iglesias prov., Domusnovas, sa Duchessa, 371 m, 

32S 464990 4358384; S3 = Carbonia-Iglesias prov., Domusno-

vas, Valle Oridda, 592 m, 32S 466973 4362228.

Other sampling sites. A01 = Medio Campidano prov., Arbus, 

Piscinas, 0 m, 32S 452927 4376897; A06 = Carbonia-Iglesias 

prov., Buggerru, Cala Domestica, 10 m, 32S 446540 4358436; 

A10 = Oristano prov., San Vero Milis, sa Marigosa, spiaggia, 5 m, 

32T 448490 4432720; A12 = Cagliari prov., Domus de Maria, 

Torre di Chia, spiaggia di Su Portu, 0 m, 32S 490072 4305296; 

A15 = Carbonia-Iglesias prov., Gonnesa, Plage Mesu, Sa Pun-

ta e s'Arena, 5 m, 32S 450884 4347330; G02 = Nuoro prov., 

Oliena, Punta sos Nidos, 986 m, 32T 536075 4456422; G03 

= Nuoro prov., Oliena, 424 m, 32T 534746 4457479; G04 = 

Nuoro prov., Orgosolo, Oristillai, 947 m, 32T 529688 4446725; 

G05 = Ogliastra prov., Seui, dint. Monte Tonneri, 876 m, 32S 

530745 4410020; G06 = Ogliastra prov., Seui, dint. Monte 

Tonneri, sorg. Nuletta, 892 m, 32S 531716 4412341; G07 = 

Ogliastra prov., Seui, dint. Monte Tonneri, Sa ucca 'e su Oe, 912 
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m, 32S 531228 4413496; G09 = Nuoro prov., Villanovatulo, 

dint. Nuraghe is Cangialis, 373 m, 32S 517956 4400645; G24 

= Sassari prov., Cossoine, dint. grotta "Sorigalza", 365 m, 32T 

474540 4472976; G25 = Nuoro prov., Mamoiada, S.S. 389 km 

125+III, 824 m, 32T 523683 4445686; G28 = Nuoro prov., Ga-

voi, dint. N.S. d'Itria, torrente, 828 m, 32T 521606 4446736; 

G31 = Medio Campidano prov., Gesturi, Giara di Gesturi, 568 

m, 32S 495926 4401318.

Collectors. AM = A. Campanaro; DA = D. Avesani; DB = D. 

Birtele; DW = D. Whitmore; EG = E. Gatti; FM = F. Mason; GN 

= G. Nardi; MB = M. Bardiani; MM = M. Mei; MT = M. Tisato; 

PCe = P. Cerretti; PCo = P. Cornacchia.

Collecting methods. lt = light trap; nt = hand net.

Italian distribution. N = Northern Italy; S = Peninsular Italy; Si 

= Sicily and small circumsicilian islands; Sa = Sardinia and small 

circumsardinian islands.

Other abbreviations and recurrent terms used in faunistic 

list. Agriturismo = agritourism; canale = canal; dint. = surroundings 

of; greto del = river-bed of; grotta = cave; Lago = Lake; loc. = 

locality; Monte = Mount; M.ti = Mounts; P.ta = Peak; prov. = 

province; Punta = Peak; radura lungo strada = clearing alongside 

road; Rio = stream; S.S. = Strada Statale = State Road; sorg. = 

spring; spiaggia = beach; Torrente = Torrent; Valle = Valley.

FAUNISTIC LIST

1. Muscina levida (Harris, 1780)

Records. C19: 24.III.2006, DW MB DB PCo, nt, 1 ♀. C26: 

17.VII.2006, DA MB DB PCe DW, nt on Euphorbia pithyusa 

cupanii, 1 ♂. C69: 8.VI.2004, PCe DB GN MT DW, nt, 1 ♂, 

1 ♀.

Other records. G07: 5.IX.2006, DA MB DB GN, nt, 1 ♀.

Chorotype. Holarctic.
Italian distribution. N, S, Si.
Ecology. Muscina levida is a common hemisynan-
thropic species, less synanthropic than M. stabulans 
(Fallén, 1817), preferring woody areas. Larval pabula 
are prevalently fungi but also excrements and dung; 
larvae sometimes parasitize caterpillars and cause 
myiasis in nesting birds. Adults are attracted to excre-
ments and decaying plant matter.
Notes. These records are the first for Sardinia.

2. Muscina prolapsa (Harris, 1780)

Records. C16: 20.III.2006, DW MB DB PCo, nt, 1 ♀.

Literature records. Sardinia (see Notes).

Chorotype. Holarctic.
Italian distribution. N, S, Si?, Sa.
Ecology. Hemisynanthropic species, with larvae 
affecting carrion in rural areas as predators of cal-
liphorid larvae. Adults mostly occurring in shaded 
places.
Notes. Costa (1884: 45) recorded Cyrtoneura pascuo­
rum Mgn. as "widespread in several areas of the is-
land" [translation from Italian]; Bezzi (1892: 60–61) 
mentioned C. pascuorum (as a synonym of Muscina 
pascuorum) from Sardinia referring to Costa (1884). 
Pont (1986) attributed this record to M. prolapsa 
with a question mark, considering the record of Bezzi 
(1892) probably based on a misidentification, being 
M. pascuorum a species of upland areas in Europe 
and not a Mediterranean species (Pont, pers. comm. 
2010). The above specimen represents the first record 
of M. prolapsa for Sardinia and could confirm the in-
terpretation of Pont (1986) of the record mentioned 
by Bezzi (1892).

3. Muscina stabulans (Fallén, 1817)

Records. C10: 19.V.2006, DW MB DB PCo, nt, 1 ♂. C27: 

22.V.2006, DW MB DB PCo, nt, 1 ♂.

Literature records. "Tempio Pausania [(Olbia-Tempio prov.)] 

(loc. Cusseddu, 470 m s.l.m.)" (Luciano & Prota 1982: 231).

Chorotype. Cosmopolitan.
Italian distribution. N, S, Si, Sa.
Ecology. Eusynanthropic species, with predatory 
larvae on excrements and on many species of fungi 
(Ševčík 2006), but also saprophagous and parasitic 
on many insects (Paoli 1939: 116-117).
Notes. Muscina stabulans is here confirmed for Sar-
dinia; Luciano & Prota (1982) had recorded from 
Sardinia its entomophagous larvae on pupae of 
Lymantria dispar (Linnaeus, 1758) (Lepidoptera, 
Lymantriidae), but this record was overlooked by sub-
sequent authors (Gorodkov et al. 1995; Pont 2004).

4. Hydrotaea dentipes (Fabricius, 1805)

Records. C44: 17.VII.2006, DA MB DB PCe DW, nt, 3 ♀♀. S3: 

15.VII.2006, DA MB DB PCe MM DW, nt, 1 ♀.

Other records. G04: 4.IX.2006, DA MB DB GN, nt, 1 ♀.

Chorotype. Holarctic.
Italian distribution. N, S, Si.
Ecology. H. dentipes is a common species in Europe, 
with predaceous larvae on dung and adults on vegeta-
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tion, flowers and dung.
Notes. First record for Sardinia.

5. Hydrotaea floccosa Macquart, 1835

Records. C26: 15.VII.2006, DA MB DB PCe DW, lt, 2 ♂♂. 

C81: 8.VI.2004, PCe DB GN MT DW, nt on Ferula communis, 

1 ♂.

Chorotype. Holarctic.
Italian distribution. N, S, Si.
Ecology. A species living on pastures and around 
farms, with predaceous larvae on dung, droppings 
and manure, and secretophagous adult females.
Notes. First record for Sardinia.

6. Polietes meridionalis Peris & Llorente, 1963

Records. C01: 8.IX.2006, DA MB DB GN, nt on Hedera helix, 

3 ♂♂ 7 ♀♀. S2: 23.IX.2004, DB PCe EG FM DW, nt, 1 ♂. S3: 

5.IX.2007, DA MB AM, nt, 1 ♂.

Other records. G07: 5.IX.2006, DA MB DB GN, nt, 1 ♂.

Chorotype. Euro-Mediterranean.
Italian distribution. S, Si.
Ecology. No information is available (cf. Skidmore 
1985). The above specimens were collected in dry 
habitats, in open and sunny places on flowers and on 
Hedera in a holm oak wood.
Notes. Polietes meridionalis is the first species of the 
genus Polietes Rondani, 1866 recorded from Sar-
dinia.

7. Musca autumnalis De Geer, 1776

Records. C26: 11.VII.2006, DA MB DB PCe MM DW, nt, 2 

♂♂; 15.VII.2006, DA MB DB PCe MM DW, nt, 1 ♂. C44: 

16.VII.2006, DA MB DB PCe DW, nt, 1 ♂.

Other records. G28: 9.IX.2007, DA MB AM, nt, 1 ♂.

Literature records. "Sardinien" (Hennig 1964b: 991); "Sardi-

nia" (Pont 1986: 88, 2004); "Sa" (Gorodkov et al.1995: 11).

Chorotype. Holarctic and Oriental.
Italian distribution. N, S, Si, Sa.
Ecology. M. autumnalis is a typical species of rural 
areas, favouring pastures adjacent to wooded areas, 
with coprophagous larvae. Adults visit flowers and 
are frequent on foliage, but also on carrion and excre-
ments; bloodsucking females are frequent on cattle, 
transmitting many pathogens.

8. Musca domestica Linnaeus, 1758

Records. C10: 15.VII.2006, DA, nt, 1 ♀. C26: 17.VII.2006, 

DA MB DB PCe DW, nt on Euphorbia pithyusa cupanii, 1 

♂. C31: 12.VII.2006, DA MB DB PCe MM DW, nt, 1 ♂. 

C33: 13.VII.2006, DA MB DB PCe MM DW, nt, 1 ♀. C34: 

12.VII.2006, DA MB DB PCe MM DW, nt, 1 ♀; 18.VII.2006, 

DA MB DB PCe DW, nt, 1 ♂. C39: 13.VII.2008, DA MB DB 

PCe MM DW, nt, 1 ♂; 13.VII.2008, PCe DA MB DB MM DW, 

nt, 1 ♂. C42: 17.VII.2006, DA MB DB PCe DW, nt, 1 ♀. C44: 

17.VII.2006, DA MB DB PCe DW, nt, 1 ♀. S3: 11.VII.2006, 

DA MB DB PCe MM DW, nt, 1 ♂ 1 ♀; 17.VII.2006, DA MB 

DB PCe DW, nt, 2 ♀♀.

Other records. A06: 10.IX.2006, DA MB DB GN, nt, 1 ♀. 

G04: 4.IX.2006, DA MB DB GN, nt, 1 ♀. G05: 5.VII.2006, 

DA MB DB GN, nt on Euphorbia sp., 1 ♂.

Literature records. "Common as well as in every region" 

(Costa 1882: 28 [translation from Italian]); "Sardegna" (Bezzi 

1892: 63, 1925: 347); "Asuni" [(Oristano prov.)] (Krausse 1910: 

153); "Sorgono" [(Nuoro prov.)] (Krausse 1914: 100); "Sardinia" 

(Pont 1986: 90, 2004); "Sa" (Gorodkov et al. 1995: 11); "wide-

spread in all of Sardinia" (Pisano et al. 2003: 172 [translation 

from Italian]).

Chorotype. Cosmopolitan.
Italian distribution. N, S, Si, Sa.
Ecology. Eusynanthropic species, associated to hu-
man presence and known as the "House-fly". Lar-
val pabula are all kinds of decaying organic matter; 
adults are attracted by food, garbage and excrements 
and are frequent inside houses.

9. Musca larvipara Portschinsky, 1910

Records. C08: 24.V.2006, DW MB DB PCo, nt, 1 ♂. C26: 

16.VII.2006, PCe DA MB DB DW, nt, 1 ♀. C37: 12.VII.2006, 

DA MB DB PCe MM DW, nt, 1 ♀.

Other records. G06: 5.IX.2006, DA MB DB GN, nt, 1 ♀. 

G09: 6.IX.2006, GN DA MB DB, nt on Foeniculum vulgare, 

1 ♂ 1 ♀. G24: 4.IX.2007, DA MB AM, nt, 1 ♂ 1 ♀. G31: 

15.VI.2004, PCe DB GN MT DW, nt on Thapsia garganica, 

1 ♀.

Literature records. "Sa" (Gorodkov et al. 1995: 11).

Italian distribution. N, S, Sa.
Chorotype. Palaearctic, but absent in northern Eu-
rope, eastern Siberia, Korea and Japan.
Ecology. Larvae of M. larvipara are coprophagous 
and adults are common on pastures.
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10. Musca osiris (Wiedemann, 1830)

Records. C50: 9.IX.2006, DA MB DB GN, nt, 1 ♂. S2: 

24.IX.2004, PCe DW, nt, 1 ♂; 25.IX.2004, PCe DW, nt, 1 ♀; 

7.IX.2006, DA MB DB GN, nt, 1 ♂.

Other records. A01: 10.IX.2006, DA MB DB GN, nt, 1 ♂. 

A10: 13.IX.2006, DA MB DB GN, nt, 1 ♂. A15: 7.IX.2007, 

DA MB AM, nt, 1 ♂. G09: 6.IX.2006, GN DA MB DB, nt 

on Foeniculum vulgare, 1 ♂; 6.IX.2006, DA MB DB GN, nt, 

1 ♀.

Literature records. "Very common all over the island, it is the 

most common species to attack horses" (Costa 1883: 78, as M. 

vitripennis Mgn. [translation from Italian]); "Sardegna" (Bezzi 

1925: 347, as Placomyia vitripennis Meigen, 1826); "Sardinien" 

(Hennig 1964b: 1031, as M. vitripennis Meigen, 1826); "Sar-

dinia" (Pont 1986: 92, 2004); "Sa" (Gorodkov et al. 1995: 11).

Chorotype. Palaearctic.
Italian distribution. N, S, Si, Sa.
Ecology. The larvae are coprophagous; adults occur 
mainly around grazing cattle but also on flowers.

11. Morellia simplex (Loew, 1857)

Records. C19: 11.VII.2006, DA MB DB PCe MM DW, nt, 1 

♂. C26: 17.VII.2006, DA MB DB PCe DW, nt on Euphorbia 

pithyusa cupanii, 1 ♂ 1 ♀. C42: 18.VII.2006, DA MB DB PCe 

DW, nt, 1 ♂ 1 ♀. C81: 8.VI.2004, PCe DB GN MT DW, nt 

on Ferula communis, 1 ♀; 10.VI.2004, PCe DB GN MT DW, 

nt, 3 ♂♂; 12.VI.2004, PCe DB GN MT DW, nt, 2 ♂♂. C82: 

9.VI.2004, PCe DB GN MT DW, nt, 1 ♀.

Chorotype. Palaearctic.
Italian distribution. N, S, Si.
Ecology. Larvae of M. simplex are coprophagous; 
adults are secretophagous on mammals, but also 
visiting flowers or attracted by excrements.
Notes. M. simplex is very similar to M. asetosa Bar-
anov, 1925, a species recorded from Central Europe 
and Spain (Pont 2004). The specimens collected 
present the setulae on vein R

4+5
 confined to the ra-

dial node (or little more), like M. asetosa. However, 
on the basis of the other morphological characters 
and comparing the male cercal plates with the draw-
ings of the two species provided by Pont (1980), 
these specimens have been identified as M. simplex.
M. simplex is the first species of the genus Morel­
lia Robineau-Desvoidy, 1830 recorded from Sar-
dinia.

12. Neomyia cornicina (Fabricius, 1781)

Records. C07: 13.VII.2006, DA MB DB PCe MM DW, 

nt, 1 ♂. C25: 21.V.2006, DW MB DB PCo, nt, 1 ♀. C26: 

24.V.2006, DW MB DB PCo, nt, 1 ♀; 11.VII.2006, PCe DA 

MB DB MM DW, nt, 1 ♀; 15.VII.2006, DA MB DB PCe 

DW, lt, 2 ♂♂; 17.VII.2006, DA MB DB PCe DW, nt, 3 ♂♂. 

C39: 13.VII.2006, DA MB DB PCe MM DW, nt, 1 ♂. C42: 

17.VII.2006, DA MB DB PCe DW, nt, 1 ♂; 18.VII.2006, DA 

MB DB PCe DW, nt, 1 ♀. C44: 13.VII.2006, DA MB DB 

PCe MM DW, nt, 2 ♂♂; 16.VII.2006, DA MB DB PCe DW, 

nt, 1 ♂; 17.VII.2006, DA MB DB PCe DW, nt, 2 ♂♂. C50: 

9.IX.2006, DA MB DB GN, nt, 1 ♂ 1 ♀. C81: 4.IX.2003, PCe 

MT DW, nt on Euphorbia pithyusa cupanii, 1 ♂. S2: 7.IX.2006, 

DA MB DB GN, nt, 1 ♂. S3: 15.VII.2006, DA MB DB PCe 

MM DW, nt, 4 ♂♂ 1 ♀.

Other records. G02: 4.IX.2006, DA MB DB GN, nt, 1 ♂. 

G04: 4.IX.2006, DA MB DB GN, nt, 1 ♀.

Literature records. "Sardinien" (Hennig 1964b: 933, as Or­

thellia caesarion (Meigen, 1826)); "Sardinia" (Pont 1986: 97, 

2004); "Sa" (Gorodkov et al. 1995: 11).

Chorotype. Subcosmopolitan (all regions, Afrotropi-
cal region excepted).
Italian distribution. N, S, Si, Sa.
Ecology. A species typically feeding on pastures, 
with coprophagous larvae on dung. Adults are 
anthophilous, but also feeding on dung.

13. Pyrellia vivida (Robineau-Desvoidy, 1830)

Records. C81: 12.VI.2004, PCe DB GN MT DW, nt on Ferula 

communis, 1 ♂. C82: 9.VI.2004, PCe DB GN MT DW, nt, 1 ♀; 

7.VI.2004, DA MB DB PCe DW, nt, 1 ♂.

Other records. G25: 8.IX.2007, DA MB AM, nt, 1 ♀.

Literature records. "Common everywhere and in every season" 

(Costa 1883: 78, as Pyrellia cadaverina Lin. [translation from 

Italian]); "Sardegna" (Bezzi 1892: 61, 1925: 347, both as P. ca­

daverina Linnaeus, 1758); "Sardinia" (Pont 1986: 102, 2004); 

"Sa" (Gorodkov et al. 1995: 11).

Chorotype. Palaearctic and Oriental.
Italian distribution. N, S, Si, Sa.
Ecology. Hemisynanthropic species, with copropha-
gous larvae exclusively in horse droppings. Adults at-
tracted by excrements, carrion and flowers.

14. Dasyphora albofasciata (Macquart, 1839)

Records. C26: 15.VII.2006, DA MB DB PCe DW, lt, 1 ♀. 

C31: 23.V.2006, DW MB DB PCo, nt, 1 ♂.
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Other records. G06: 5.IX.2006, DA MB DB GN, nt, 1 ♀. 

G24: 4.IX.2007, DA MB AM, nt, 1 ♀.

Chorotype. W-Palaearctic.
Italian distribution. N, S, Si, Sa.
Ecology. Larvae of D. albofasciata are coprophagous 
and adults are attracted by excrements.

15. Dasyphora cyanella (Meigen, 1826)

Records. C01: 8.IX.2006, DA MB DB GN, nt on Hedera helix, 

1 ♂ 4 ♀♀. C07: 20.V.2006, DW MB DB PCo, nt on Ferula 

communis, 1 ♂. C16: 20.III.2006, DW MB DB PCo, nt, 1 ♂. 

C26: 11.VII.2006, DA MB DB PCe MM DW, nt, 1 ♀. C31: 

23.V.2006, DW MB DB PCo, nt, 1 ♂, 2 ♀♀. C55: 12.IX.2006, 

DA MB DB GN, nt, 1 ♂, 2 ♀♀. C70: 2.IX.2003, PCe, nt on 

Foeniculum vulgare, 1 ♀. C85: 31.VIII.2003, PCe, nt on F. vul­

gare, 1 ♀. S2: 7.IX.2006, GN DA MB DB, nt on F. vulgare, 2 

♂♂; 7.IX.2006, DA MB DB GN, nt, 1 ♂.

Other records. G07: 5.IX.2006, DA MB DB GN, nt, 3 ♂♂ 

1 ♀.

Literature records. "Sardinien" (Hennig 1964b: 952); "Sarde-

gna (Aritzo [(Nuoro prov.)])" (Di Girolamo & Mancini 1988: 

24); "Sardinia" (Pont 1986: 103, 2004, both as Eudasyphora 

cyanella (Meigen, 1826)); "Sa" (Gorodkov et al. 1995: 11, as E. 

cyanella).

Chorotype. W-Palaearctic.
Italian distribution. N, S, Si, Sa.
Ecology. Larvae are coprophagous and adults are an-
thophilous.

16. Stomoxys calcitrans (Linnaeus, 1758)

Records. C26: 16.VII.2006, DA MB DB PCe DW, nt, 1 ♀. 

C28: 22.V.2006, DW MB DB PCo, nt, 1 ♂. C36: 10.VII.2006, 

DA MB DB PCe DW, nt, 1 ♀.

Literature records. "This is the species that most prefers to at-

tack horses" (Costa 1882: 28 [translation from Italian]); "wide-

spread in all over the island, although infrequent" (Costa 1883: 

78, as S. calcitrans Fab. [sic!] [translation from Italian]); "Sar-

degna" (De Carlini 1885: 194, as Stomoxis [sic!] calcitrans Fabr. 

[sic!]; Bezzi 1892: 64, 1925: 346; Rivosecchi 1953: 32); "Isola 

di S. Pietro" (De Carlini 1885: 194, as Stomoxis [sic!] calcitrans 

Fabr. [sic!]; Bezzi 1892: 64); "Sardinia" (Pont 1986: 107, 2004); 

"Sardegna (Nuoro)" (Di Girolamo & Mancini 1988: 31); "Sa" 

(Gorodkov et al. 1995: 12); "Cágliari" (Pisano et al. 2003: 173, 

fig. 289); "provincia di Cágliari" (Pisano et al. 2003: 174).

Chorotype. Cosmopolitan.

Italian distribution. N, S, Si, Sa.
Ecology. Larvae are saprophagous in soil rich in 
decaying vegetable matter or coprophagous. Adults 
of both sexes are bloodsucking, attacking mammals, 
birds and reptiles, and are common around stables. 
They rarely bite also man.

17. Phaonia fuscata (Fallén, 1825)

Other records. G04: 4.IX.2006, DA MB DB GN, nt, 1 ♂.

Chorotype. Palaearctic and Oriental.
Italian distribution. N, S.
Ecology. Larvae in soil and moss. This species ap-
pears to be associated with old forest areas.
Notes. First record for Sardinia.

18. Phaonia mediterranea Hennig, 1963 (fig. 1)

Records. C55: 12.IX.2006, DA MB DB GN, nt, 2 ♀♀.

Chorotype. Euro-Mediterranean with extension to 
Great Britain.
Italian distribution. S, Si.
Ecology. Apparently no information is available, 
but Skidmore (1985: 505) considers P. mediterranea 
closely related to P. valida (Harris, 1780), which is a 
strongly sylvicolous species (see below).
Notes. First record for Sardinia.

19. Phaonia rufipalpis (Macquart, 1835)

Records. C20: 5.IX.2007, DA MB AM, nt, 1 ♀.

Fig. 1. Phaonia mediterranea ♀ from Sardinia (sampling site C55, 
12.IX.2006) (x 6.0) (photo by G. Foresti).



Records on Muscidae from central-southern Sardinia, with particular regard to the region-owned forests of Marganai and Montimannu (Diptera)

755

Chorotype. W-Palaearctic.
Italian distribution. N.
Ecology. Phaonia rufipalpis is a species of temperate 
broad-leaved woodlands. Larvae are unknown but 
puparia have been found in humus. Adults are record-
ed visiting faeces and carrion, but also on honeydew.
Notes. First record for Sardinia.

20. Phaonia subventa (Harris, 1780) (fig. 2)

Records. C07: 13.VII.2006, DA MB DB PCe MM DW, nt, 1 

♂. C26: 15.VII.2006, DA MB DB PCe DW, lt, 1 ♂.

Chorotype. W-Palaearctic.
Italian distribution. N, S, Si.
Ecology. Compared to other Phaonia species, P. 
subventa shows a wide ecology. Larvae have been re-
corded in rotting wood, humus soil, fungi, on carrion 
and dung. Adults on flowers but also on excrements 
and carrion.
Notes. Male terminalia of the above specimens were 
compared with those figured by Gregor et al. (2002). 
First record for Sardinia.

21. Phaonia valida (Harris, 1780)

Records. C18: 11.IX.2006, DA MB DB GN, nt, 3 ♀♀. C49: 

9.IX.2006, DA MB DB GN, nt, 1 ♀. S2: 24.IX.2004, PCe DW, 

nt, 2 ♀♀. S3: 11.IX.2006, DA MB DB GN, nt, 1 ♀.

Other records. G06: 5.IX.2006, DA MB DB GN, nt, 1 ♀. 

G07: 5.IX.2006, DA MB DB GN, nt, 1 ♀.

Chorotype. Palaearctic.
Italian distribution. N, S, Si.
Ecology. P. valida is a strongly sylvicolous species, 
with larvae in rotting wood, in soil and under moss.
Notes. These records are the first for Sardinia.

22. Phaonia sp.

Records. C70: 6.VI.2004, PCe DB GN MT DW, nt, 1 ♂. C81: 

7.VI.2004, PCe DB GN MT DW, nt on Ferula communis, 1 ♂. 

C82: 13.VI.2004, PCe DB GN MT DW, nt, 1 ♂.

Notes. These three male specimens appear to be 
similar to P. hellenia Lyneborg, 1965, which is known 
only from Greece (Pont 2004), differing mainly for 
the colour of scutellum (without reddish apical mar-
gin), for the blackish pattern of the scutum and for 
the haired notopleura. Unfortunately the male termi-
nalia of P. hellenia are undescribed and a direct ex-
amination of this species was not possible.

23. Myospila meditabunda (Fabricius, 1781)

Records. C01: 8.IX.2006, DA MB DB GN, nt on Hedera he­

lix, 1 ♀. C31: 23.V.2006, DW MB DB PCo, nt, 1 ♀. C44: 

16.VII.2006, DA MB DB PCe DW, nt, 1 ♂. C81: 8.VI.2004, 

PCe DB GN MT DW, nt, 2 ♂♂. S3: 5.IX.2007, DA MB AM, 

nt, 1 ♀.

Other records. A12: 5.IX.2007, DA MB AM, nt, 1 ♀.

Literature records. "Found in several places" (Costa 1884: 

45, as Myospyla [sic!] meditabunda Fabr. [sic!] [translation from 

Italian]); "Sardegna" (Bezzi 1892: 60); "Sardinia" (Pont 1986: 

159, 2004); "Sardegna (Aritzo [(Nuoro prov.)])" (Di Girolamo 

& Mancini 1988: 30, as Myospila metidabunda [sic!] (Fabricius, 

1781)); "Sa" (Gorodkov et al. 1995: 14).

Chorotype. Subcosmopolitan (Holarctic, Oriental 
and Neotropical).
Italian distribution. N, S, Si, Sa.
Ecology. Hemisynanthropic species, with preda-
cious larvae in excrements. Adults on flowers and on 
honeydew, but also secretophagous and attracted by 
carrion and excrements.
Notes. The examined male specimens, compared 
with those mentioned in the revision of Gregor 
(1968), differ for a broad brownish-black median 
stripe on scutellum and the wing completely (rath-
er uniformly) infuscated. However, the male cercal 

Fig. 2. Phaonia subventa ♂ from Sardinia (sampling site C07, 
13.VII.2006) (x 3.7) (photo by G. Foresti).
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plate and the 5th male sternite correspond to M. medi­
tabunda (Hennig 1964a: tab. VII, fig. 113; Gregor 
1968: 307, fig. 9).

24. Graphomya maculata (Scopoli, 1763)

Records. C26: 11.VII.2006, DA MB DB PCe MM DW, 

nt, 1 ♂; 11.VII.2006, PCe DA MB DB MM DW, nt, 1 ♂; 

15.VII.2006, DA MB DB PCe MM DW, nt, 1 ♂; 15.VII.2006, 

PCe DA MB DB DW, lt, 1 ♂; 16.VII.2006, PCe DA MB 

DB DW, nt, 1 ♀; 17.VII.2006, DA MB DB PCe DW, nt on 

Euphorbia pithyusa cupanii, 2 ♂♂ 5 ♀♀. C31: 23.V.2006, DW 

MB DB PCo, nt, 1 ♀. C34: 12.VII.2006, DA MB DB PCe 

MM DW, nt on Euphorbia sp., 1 ♀. C44: 16.VII.2006, DA 

MB DB PCe DW, nt, 1 ♂ 1 ♀. C50: 9.IX.2006, DA MB DB 

GN, nt, 2 ♂♂. C81: 8.VI.2004, PCe DB GN MT DW, nt on 

Ferula communis, 2 ♂♂. S3: 15.VII.2006, DA MB DB PCe 

MM DW, nt, 2 ♂♂, 1 ♀; 15.VII.2006, PCe DA MB DB MM 

DW, nt, 1 ♀.

Other records. G03: 4.IX.2006, DA MB DB GN, nt, 1 ♂. 

G09: 6.IX.2006, GN DA MB DB, nt on Foeniculum vulgare, 1 

♂; 6.IX.2006, DA MB DB GN, nt, 4 ♂♂. G28: 9.IX.2007, DA 

MB AM, nt, 1 ♀.

Literature records. "In several places, from April to June" 

(Costa 1883: 78 [translation from Italian]); "Sardegna" (Bezzi 

1892: 64, 1925: 347, both as Graphomyia [sic!] maculata Scopo-

li, 1763); "Sardinia" (Pont 1986: 162, 2004); "Sardegna (Aritzo 

[(Nuoro prov.)], Tempio [Pausania] [(Olbia-Tempio prov.)])" 

(Di Girolamo & Mancini 1988: 25, as Graphomyia [sic!] macu­

lata (Scopoli, 1763)); "Sa" (Gorodkov et al. 1995: 14).

Chorotype. Palaearctic and Oriental.
Italian distribution. N, S, Si, Sa.
Ecology. Predaceous larvae in liquid or semiliquid 
substrates, preying upon other larvae of Diptera. 
Adults are anthophilous.

discussion

Faunistic data on Muscidae are rather scarce for Italy 
(cf. Gorodkov et al. 1995), and particularly for Sar-
dinia. Previously only 29 species of Muscidae were 
recorded from the island (Luciano & Prota 1982; 
Gorodkov et al. 1995; Pont 2004). In this work 23 
species were identified with certainty, 11 of which are 
new for Sardinia, and now the total amount of spe-
cies for this family is 40. These results show that little 
is still known on Muscidae from this island.
The comparison between this number and the total 
amount of Muscidae (120 species) recorded from 
Corsica (Pont 2004) suggests that further entomo-
logical surveys or examination of other material col-
lected on this island could certainly increase the total 
amount of species for Sardinia.

Acknowledgements
This paper was prepared in the context of the ICP Fo-
rests monitoring programme.
I'm very grateful to Adrian Pont (Oxford University 
Museum of Natural History, England) for his kind and 
precious help with many questions regarding Musci-
dae. Many thanks also to Valeria Lencioni (Museo Tri-
dentino di Scienze Naturali, Trento, Italy), Leonardo 
Latella (Museo Civico di Storia Naturale di Verona, 
Italy) and Gianluca Nardi (Centro Nazionale per lo 
Studio e la Conservazione della Biodiversità Forestale 
"Bosco Fontana" of Verona, Italy) for their kind help 
with preparing this paper, and to Gabriele Foresti (Ve-
rona, Italy) for the beautiful photos. Another great 
thank you to Laura Mancuso (Verona, Italy), Lisa Gio-
vene (Verona, Italy) and Nicoletta Verdari (Museo Ci-
vico di Storia Naturale di Verona, Italy) for their help 
with the English translation and to Antonio Scupola 
and Francesco Ballarin (Museo Civico di Storia Na-
turale di Verona, Italy) for entomological suggestions.

References

Angius R., Bacchetta G. & Pontecorvo C., 2011. Floristic and vegetational features of Monte Marganai (SW Sardinia), pp. 57–132 + 1 

map. In: Nardi G., Whitmore D., Bardiani M., Birtele D., Mason F., Spada L. & Cerretti P. (eds), Biodiversity of Marganai and Mon-

timannu (Sardinia). Research in the framework of the ICP Forests network. Conservazione Habitat Invertebrati, 5. Cierre Edizioni, 

Sommacampagna, Verona.

Bardiani M., 2011. Introduction, pp. 15–56. In: Nardi G., Whitmore D., Bardiani M., Birtele D., Mason F., Spada L. & Cerretti P. (eds), 

Biodiversity of Marganai and Montimannu (Sardinia). Research in the framework of the ICP Forests network. Conservazione Habitat 

Invertebrati, 5. Cierre Edizioni, Sommacampagna, Verona.

Bezzi M., 1892. Contribuzione alla fauna ditterologica della provincia di Pavia. Parte prima. Bullettino della Società entomologica italiana, 

23: 21–91.



Records on Muscidae from central-southern Sardinia, with particular regard to the region-owned forests of Marganai and Montimannu (Diptera)

757

Bezzi M., 1925. Materiali per una fauna dell'arcipelago toscano. XVII. Ditteri del Giglio. Annali del Museo civico di Storia naturale 

"Giacomo Doria", 50: 291–354.

Cerretti P., Mason F., Minelli A., Nardi G. & Whitmore D., 2009. Foreword, pp. 5–7. In: Cerretti P., Mason F., Minelli A., Nardi G. & 

Whitmore D. (eds), Research on the Terrestrial Arthropods of Sardinia (Italy). Zootaxa, 2318.

Costa A., 1882. Notizie ed osservazioni sulla Geo-Fauna sarda. Memoria Prima. Risultamento di ricerche fatte in Sardegna nel settembre 

1881. Atti della reale Accademia delle Scienze fisiche e matematiche di Napoli (1882), 9 (11): 1–41.

Costa A., 1883. Notizie ed osservazioni sulla Geo-Fauna sarda. Memoria Seconda. Risultamento di ricerche fatte in Sardegna nella prima-

vera del 1882. Atti della reale Accademia delle Scienze fisiche e matematiche di Napoli, Serie 2a [1888], 1 (2): 1–109.

Costa A., 1884. Notizie ed osservazioni sulla Geo-Fauna sarda. Memoria Terza. Risultamento delle ricerche fatte in Sardegna nella estate 

del 1883. Atti della reale Accademia delle Scienze fisiche e matematiche di Napoli, Serie 2a [1888], 1 (9): 1–64.

De Carlini A., 1885. Artropodi dell'Isola di S. Pietro. Bullettino della Società entomologica italiana, 17: 192–196.

Di Girolamo I. & Mancini L., 1988. Le mosche sinantropiche della collezione ditterologica dell'Istituto Superiore di Sanità (ex collezione 

Saccà) (Diptera, Brachycera). Bollettino dell'Associazione romana di Entomologia, 42 (1–4) (1987): 21–35.

Gorodkov K., Pont A.C & Rozkošný R., 1995. Diptera Muscoidea, pp. 1–18. In: Minelli A., Ruffo S. & La Posta S. (eds), Checklist delle 

specie della fauna italiana, 77. Calderini, Bologna.

Gregor F., 1968. Die europäischen Arten der Gattung Myospila Rond. (Dipt., Muscidae). Acta entomologica Bohemoslovaca, 65: 299–

318.

Gregor F. & Rozkošný R., 2007. Additions and corrections to "The Muscidae of Central Europe" II. Two new species of Spilogona (Dip-

tera, Muscidae). Biologia, 62 (5): 593–599.

Gregor F. & Rozkošný R., 2009. Additions and corrections to "The Muscidae of Central Europe" III. A new species of Coenosia Meigen, 

1826 from Central Europe (Diptera, Muscidae). Biologia, 64 (4): 757–759.

Gregor F., Rozkošný R., Barták M. & Vaňhara J., 2002. The Muscidae (Diptera) of Central Europe. Folia Facultatis Scientiarum Natura-

lium Universitatis Masarykianae Brunensis. Biologia, 107: 1–280.

Hennig W., 1964a. Muscidae, pp. 1–624. In: Lindner E. (ed.), Die Fliegen der paläarktischen Region. Vol. 7 (1). E. Schweizerbart'sche 

Verlagsbuchhandlung, Stuttgart.

Hennig W., 1964b. Muscidae, pp. 625–1110. In: Lindner E. (ed.), Die Fliegen der paläarktischen Region. Vol. 7 (2). E. Schweizerbart'sche 

Verlagsbuchhandlung, Stuttgart.

Krausse A.H., 1910. Zur Insektenfauna Sardiniens. Faunistische, systematische, biologische und literarische Notizien. Entomologische 

Rundschau, 27 (21): 153–154.

Krausse A.[H.], 1914. Entomologische Notizien. (Form., Col., Dipt., Isopt., Lep., Emb.). Archiv für Naturgeschichte, Abt. A, 79 (2): 

96–103.

Luciano P. & Prota R., 1982. La dinamica di popolazione di Lymantria dispar L. in Sardegna. II. Osservazioni sul parassitismo nel corso 

della gradazione. Memorie della Società entomologica italiana, 60 (2) (1981): 227–234.

Niehi S.S. & de Carvalho C.J.B., 2007. Phylogeny and classification of Muscini (Diptera, Muscidae). Zoological Journal of the Linnean 

Society, 149: 493–532.

Paoli G., 1939. Ditteri endofagi delle cavallette di Foggia. Bollettino della Società entomologica italiana 71 (6–7): 116–118.

Pisano P., Viarengo M. & Puddu F., 2003. Animali di Sardegna. Gli insetti. Carlo Delfino Editore, Sassari, 368 pp.

Pisciotta S., Zito P., Sajeva M. & Raspi A., 2008. New records of Diptera for Lampedusa Island. Il Naturalista siciliano, (s. IV) 32 (3–4): 

397–403.

Pont A.C., 1980. The identity of Morellia asetosa Baranov, 1925 (Diptera, Muscidae). Folia entomologica Hungarica, 41: 313–316.

Pont A.C., 1986. Family Muscidae, pp. 57–215. In: Soós Á. & Papp L. (eds), Catalogue of Palaearctic Diptera. Vol. 11, Scatophagidae–

Hypodermatidae. Akadémia Kiadó, Budapest.

Pont A.C., 2004. Fauna Europaea: Muscidae. In: Pape T. (ed.), Fauna Europaea: Diptera, Brachycera. Fauna Europaea version 1.1, avalai-

ble at http://www.faunaeur.org [accessed May 2010 as version 2.1 of 22 December 2009].

Pont A.C., 2005. The genus Huckettomyia Pont & Shinonaga, 1970, in North-Western Europe (Diptera, Muscidae). Studia dipterologica, 

12 (1): 9–11.

Pont A.C. & Grach C., 2008. A new species of Coenosia Meigen from the Mediterranean coasts of Israel and Greece (Diptera: Muscidae). 

Israel Journal of Entomology, 38: 115–124.

Pont A.C. & Gregor F., 2008. A new species of the genus Coenosia Meigen, 1826 (Diptera: Muscidae) from the Sierra Nevada, Spain. 

Boletin de la Asociación española de Entomologia, 32 (3–4): 305–313

Raffone G., 2009. Catalogo dei Ditteri della Laguna di Venezia. V. Fam. Scathophagidae, Anthomyiidae, Muscidae. (Insecta: Diptera 

Brachycera). Bollettino del Museo civico di Storia naturale di Venezia, 59 (2008): 61–68.

Raspi A., Canovai R., Loni A. & Santini L., 2007. Leptoconops (Holoconops) kerteszi Kieffer (Diptera Ceratopogonidae) in the coastal area 



Daniele Avesani

758

of Grosseto: eco-ethological aspects. Bullettin of Insectology, 60 (1): 1–6.

Rivosecchi L., 1953. Contributo alla conoscenza delle Stomoxydinae italiane (Diptera, Muscidae). Rivista di Parassitologia, 14 (1): 29–36.

Ševčík J., 2006. Diptera associated with fungi in the Czech and Slovak Republics. Časopis Slezskeho Muzea v Opava (serie A), 55 (2): 

1–84.

Skidmore P., 1985. The biology of the Muscidae of the world. Series Entomologica 29. Dr W. Junk Publishers, Dordrecht (Netherlands), 

550 pp.

Vigna Taglianti A., Audisio P.A., Biondi M., Bologna M.A., Carpaneto G.M., De Biase A., Fattorini S., Piattella E., Sindaco R., Venchi 

A. & Zapparoli M., 1999. A proposal for a chorotype classification of the Near East fauna, in the framework of the Western Palearctic 

region. Biogeographia, Lavori della Società italiana di Biogeografia (n.s.), 20: 31–59.


