
ABSTRACT. Diplopseustis perieresalis, an exotic pyraloid moth is recorded for the 
first time from Malta. Brief notes on the biology of this species are included.

KEY WORDS. Lepidoptera, Pyraloidea, Crambidae, Diplopseustis perieresalis, 
new record, Maltese Islands, alien species.

INTRODUCTION

  During the last decades, many species of insects have undergone range expansions in Europe 
and elsewhere, and this has often been attributed to global warming (Parmesan et al., 1999). 
Many exotic species reached Europe via accidental introductions and some have successfully 
established populations in new territories. Unfortunately, many of these alien species are 
potentially harmful to agricultural crops or to ornamental plants and trees and effective control 
strategies are often unavailable. 

  In Malta, several species of organisms were introduced and are now established alien species. 
Among these, Lepidoptera are no exception. The following is a short account of some alien 
Lepidoptera which have successfully established in Malta in recent years. The pyraloid moth, 
Herpetogramma licarsisalis (Walker, 1859), a pest of turf grass made its appearance in the 
Maltese Islands during 1998 (sammut, 2000). This oriental species, known from Japan, 
Hawaii, south-east Asia, the Pacific Islands and northern Australia (Willoughby & barns, 
2002) was recorded from Fuerteventura in the Canary Islands in 1997 (goater & Knill-
Jones, 1999), becoming subsequently established on mainland Spain and Portugal (goater & 
Knill-Jones, 1999). A year later it was found on the Isle of Wight and from there, possibly 
as a migrant reached the south coast of Britain (goater & Knill-Jones, 1999). In Europe, 
it is also recorded from Madeira, Cyprus (SPeidel, 1996) and Sweden (Svendon, 2003).

  Pseudoarenipses insularum Speidel & Schmitz, 1991, a native of the Canary Islands and a pest 
of palm trees and dates reached the Maltese Islands either on imported Phoenix canariensis or 
with dried dates in 2003 (Sammut, 2003; 2005).

  More recently, yet another alien species, the Pelargonium Bronze butterfly, Cacyreus marshalli 
(Butler, 1898) was accidentally introduced in Europe probably on infected plants from South 
Africa. It was first discovered on Mallorca in 1989 (Eitschberger & Stamer, 1990) from
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where it migrated to mainland Spain (Sarto I Monteys, 1993), reaching Belgium in 1991 
(TrouKens, 1991) and Rome in 1996 (Colonnelli & Sacco, 1997). It was subsequently recorded 
from many European countries including Portugal, France, Great Britain, Holland, Germany, 
peninsular Italy, Sicily, Corsica and Switzerland. From North Africa the species is known 
from Morocco (Tarrier, 1998). C. marshalli was discovered in Malta at Swieqi in May 2007 
and has since established itself almost everywhere in the Maltese Islands (Sammut, 2007).

  The following species is yet another alien which is probably already established in the Maltese 
Islands. 

Diplopseustis perieresalis (Walker, 1859)

Material examined: MALTA: Mellieħa, Il-Kortin, 5vi.2009, 1 ex., 7.vi.2009, 1ex., leg. H. Borg 
Barthet (in coll. Sammut). GOZO: Xagħra, 17.xi.2006, 5 exs., leg. Sammut, Borg, Catania & Seguna 
(material housed in the authors’private collections).

Short description: Adult as in fig. 1. Wingspan 19 mm. In the male, the narrow forewings are 
very dark greyish-brown. Antemedial line white, narrow, sinuous, with a dark patch external 
to this line, from the dorsum to middle of the wing. Postmedial fascia also white, narrow and 
sinuous, with a dark patch on the inside, from dorsum to middle of wing. Termen sinuous. 
Hindwings heavily marked with dark grey, almost black scales. Postmedial fascia prominent. 
Dark patch of scales, almost wedge-shaped on dorsum at 1/3 distance from anal angle. Female 
similar but the white antemedial and postmedial fasciae are less prominent than in the male.

Figure 1 - Diplopseustis perieresalis (female).

Distribution: This species is widely distributed in the Oriental and Australian Region and in the 
eastern parts of the Palaearctic. It has been recorded from Japan, Taiwan, Hong Kong, mainland 
China, India, Malaysia, Australia, New Zealand and several of its off-shore islands. In the west 
Palaearctic, it was first recorded from Portugal in 2000. A year later several specimens were 
recorded from the Canary Islands and a single record from the Scilly Islands (MacKay & Fray, 
2002). It was recorded from mainland Spain and from the Netherlands in 2003 and from Mallorca 
in 2006 (SPeidel et al., 2006).



Biology: The larval host plant of D. perieresalis is not known, although PatricK (1994) provided 
evidence that the larvae feed on Carex secta Boott. This species is a popular garden plant and 
transport of larvae with this plant could have been a way of how this moth reached the Maltese 
Islands. The species does not seem to be attracted to UV light. In fact, the five specimens collected 
during this study, were taken resting on a window pane illuminated on the inside with a 60W 
fluorescent tube while 5 metres away was a light trap with a 150W UV light. In Western Europe 
adult specimens have been found throughout the year.
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ABSTRACT. Eteobalea thaumatella is recorded for the first time from the Maltese 
Islands. Notes on the distribution, and times of flight are included.

KEY WORDS. Lepidoptera, Cosmopterigidae, Cosmopteriginae, Eteobalea 
thaumatella,  Maltese Islands, new record.

INTRODUCTION

  The genus Eteobalea has a mainly Holarctic distribution while in Europe most species occur 
in the Mediterranean Region. From Europe, Koster & sinev (2003), listed 12 species, while 
Eteobalea klisieckii (Reidl, 1966) is to date known only from Morocco. In the Maltese Islands 
two species of Eteobalea have so far been recorded, E. dohrnii (Zeller, 1847) known from a 
single specimen collected from Gozo (Seguna & Sammut, 2007), and the relatively common and 
widely distributed E. intermediella (Riedl, 1966) (Koster & sammut, 2006). The present work 
provides information on a third species collected recently from Malta.

Eteobalea thaumatella (Walsingham, 1907)

Material examined: MALTA; Mellieħa, 28.x.2008, 1 ex., leg. M. Zerafa; Naxxar, 4.xi.2008, 4 exs., 
leg. A. Seguna; Rabat, 4.xi.2008, 3 exs., leg. P. Sammut; Żebbug, 5/6.xi.2008, 11 exs., leg. A. Catania 
(material is deposited in the private collections of the respective collectors. Besides, one specimen from 
Żebbug has been deposited in the National Museum of Natural History, Mdina, Malta and a specimen 
from Rabat has been deposited in the National Museum of Natural History, Leiden, The Netherlands).

Short description: Wingspan 8 -   15 mm long and adult as in fig. 1. Head yellowish white, mixed 
with ochreous posteriorly. Antennae shining dark brown, apical third with five white annulations. 
Forewings shining dark brown, dorsal and apical part more or less mixed ochreous brown; three 
large white costal spots, the one nearest to the wing base slightly oblique outwards, the middle 
one, almost square, more or less in the centre of the wing, and the third, elongate, situated midway 
between the middle spot and the apex. A series of tubercular golden brown metallic spots connect 
to the costal spots posteriorly. Hindwings shining white. Abdomen pale brown with white anal 
tufts (Koster & Sinev, 2003).
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Distribution: The species is known from North Africa, Canary Islands and eastwards to the 
Arabian Peninsula and Iran (Koster & Sinev, 2003). This record from Malta constitutes the first 
record also for Europe and the northernmost extension range of the species.

Figure 1 - Eteobalea thaumatella.

Biology: Unknown. Adults have been collected from early March to early May and also in 
October (Koster & Sinev, 2003). All the examined material, except the specimen recorded from 
Mellieħa has been recorded at light [18W - Actinic tube]. The Mellieħa specimen was observed 
resting on a wall underneath a street light.

Notes: All specimens of Eteobalea thaumatella, except the specimen from Mellieħa, have 
been recorded between the 4th and the 6th of November. Immediately prior to, and during this 
period of time the Maltese Islands experienced strong southerly winds and it is reasonable to 
assume that the species has reached us from North Africa by migration. Whether the species 
will successfully establishing itself in Malta is still to be seen. It is interesting to note that during 
the same period, a specimen of Cerocala algirae Oberthür, 1876, was recorded from Rabat and 
another from Mellieħa (Zerafa pers. comm.), while a few specimens of Agrotis haifae Staudinger, 
1897 and numerous specimens of Agrotis herzogi Rebel, 1911 were also recorded at light.
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ABSTRACT. Elachista nuraghella is recorded as new for the Maltese Islands which 
represents also the first record for the family Elachistidae. A short description and the 
current distribution of the species are provided.

KEY WORDS: Lepidoptera, Gelechoidea, Elachistidae, Elachista nuraghella, 
Maltese Islands, new record.

INTRODUCTION

  The family Elachistidae is represented by a group of generally small to very small moths 
with wingspans ranging from 5 - 13 mm in length. In the adult, the head is smoothly scaled. 
The neck tufts are raised above the head. The antennae are about three quarters the length of 
the wings. When resting these are directed backwards and held parallel to the wings. The first 
antennal segment, the scape, carries a pecten. In many species the flagellum or the antennal 
shaft, is clothed with scales of varying colour, giving the antennae an annulated appearance. The 
maxillary palps are very small while the labial palps are rarely so, drooping, generally slender, 
porrect to recurved and diverging. The forewings are narrow and the hindwings lanceolate, much 
narrower than the length of the fringe or cilia (Traugott-Olsen & Schmidt Nielsen, 1977). The 
larvae are miners, especially of grass leaves, stems and seeds. When the leaf is mined, it is often 
completely hollowed. Besides grasses, the larvae are also known to feed on leaves of Cyperaceae 
and Juncaceae (Emmet, 1979). When resting, adults stand on the substrate with their antennae 
folded alongside the wings and the distal parts of the wings look like the vertical tail fin of an 
aircraft (Parenti, 2000).

  The group has a worldwide distribution, although most of the species occur in the northern 
hemisphere (scoble, 1992). Up to 1991, the family contained 355 described species worldwide 
(Heppner, 1991). However many new species have been recently described, especially from 
Europe. In Europe this family is represented by 246 species accommodated in three genera: 
228 in the genus Elachista Treitschke, 1833, 12 in Perittia Stainton, 1854 and 6 in Stephensia 
Stainton, 1858 (Kaila, 2004). The present work provides details of a new record of this newly 
represented family for the Maltese Islands.

First record of Elachistidae
from the Maltese Islands

(Lepidoptera)
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Elachista nuraghella Amsel, 1951

Material examined: MALTA: Burmarrad, Wied Qannotta, 22.iv.2007, 1 ♂; Mellieħa, Għadira Bay, 
1.iv.2001, 1 ♂; Rabat, 28.iii.2007, 1 ♂; Rabat, 3.iv.2007, 1 ♂. The material examined was collected 
by the author and is housed in his private collection.

Short description: Wingspan 13 mm. Head, thorax and tegulae white. Forewings and hindwings 
white, slightly shining and without markings (Fig. 1). Underside of forewings greyish; underside 
of hindwings white. Cilia on all wings white, those on the hindwings very long. 

Figure 1 - Elachista nuraghella (adult male).

Distribution: The species is known from Portugal (Carpenter & Hayden, 2004), Italy (including 
Sardinia and Sicily), (Parenti & Varalda, 1995). It has also been recorded from Austria, Spain, 
the Balearic Islands, Bulgaria, Greece and European Turkey (Kaila, 2004). 

Biology: The early stages of the species and the larval host plant are still unknown.
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ABSTRACT. Teleiodes luculella, is recorded for the first time from the Maltese 
Islands. A short description, information on life cycle and habitat preferences of 
Teleiodes luculella are included.

KEYWORDS. Lepidoptera, Gelechiidae, Gelechiinae, Teleiodes luculella, new 
record, Maltese Islands.

INTRODUCTION

 The family Gelechiidae comprises small to medium sized moths, with wing span ranging 
from 8 - 25 mm in length. The adults are recognized as gelechiid by their scaled proboscis and 
strongly recurved labial palps (Huemer & KarsHolt, 1999). The family Gelechiidae is distributed 
worldwide with more than 4,600 described species accommodated in about 500 genera. In Europe 
this family is represented by 105 genera with 699 species and 33 subspecies (KarsHolt, 2004). In 
Malta 28 species in 23 genera are recorded (sammut, 2000).

  The genus Teleiodes Sattler, 1960 has a Palaearctic distribution, with a single species introduced 
in North America (Huemer & KarsHolt, 1999). The Palaearctic species are small to rather large 
gelechiids, with slender recurved labial palps and simple antenna. The forewings are rather 
slender with tufts of erect scales. They also have broad hind wings with slightly emarginated 
termen before the short apex. The abdomen consists of three basal tergites (Huemer & KarsHolt, 
1999). sammut (2000) recorded Teleiodes paripunctella (Thunberg, 1794) from Malta, which has 
been recently transferred to the genus Pseudotelphusa Janse, 1958 (Huemer & KarsHolt, 1999).

Teleiodes luculella (Hübner, 1813)

Material examined: MALTA: Ħal Lija, 9.iii.2007, 1 ex., ex larva on Quercus robur L., leg. M. 
Zerafa (date indicates emergence of adult).

Short description: Adult (Fig. 1) with a wing span of about 11 mm. Head light ocherous with 
fuscous tipped scales. Labial palps ringed black and white. Antennae dark. Thorax blackish, 
sometimes mottled with grey (Huemer & KarsHolt, 1999). Fore wing blackish with three white 
costal spots; the two prominent ones merge in the center of the wing and encircle an orbicular 
or elongate yellow/orange spot. This is surrounded by three spots of slightly raised black scales. 
Hind wing brownish grey, with long scales on the basal portion of the fringe, and a pointed apex.

Teleiodes luculella (Hübner, 1813),
a new record for the Maltese Islands

(Lepidoptera: Gelechiidae)
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Figure 1 - Teleiodes luculella.

Distribution: Teleiodes luculella is found in most of central and north Europe. It is known also 
from Sardinia but not from Sicily. Outside Europe it is known from the Transcaucasia (Huemer 
& KarsHolt, 1999).

Biology: T. luculella has been recorded from the following host plants: Quercus (lHomme, 1946-
1948), Castanea sativa Mill. (Hartig, 1964), Betula (PisKunov, 1990) and Acer (sorHagen, 
1886). The larva feeds between two spun leaves or on the underside of a leaf from a silken tube 
(scHütze, 1931). The species is double brooded and larvae can be found from June to July and 
again in September (lHomme, 1946-48), but in northern Europe there is only one generation 
per year (Huemer & KarsHolt, 1999). Pupation takes place in spring under the bark or in moss 
(sorHagen, 1886). PatocKa (1987) indicated that the pupal stage overwinters. The adults are on 
the wing from May to August in deciduous forests (Huemer & KarsHolt, 1999).
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ABSTRACT. Coptotriche marginea is recorded for the first time from the Maltese 
Islands. A short description of the species, distribution, habitat type of the adult and 
larval food plant are included.

KEY WORDS. Lepidoptera, Tischeriidae, Coptotriche marginea, Maltese Islands, 
new record.

INTRODUCTION

  The Tischeriidae, represents a small family of micro-moths with some 80 described species, 
of which more than half occur in the Nearctic Region. In the Palaearctic Region, 19 species 
of Tischeriidae have been recorded (Heppner, 1991). The family is known also from India and 
Africa (Watson & WHalley, 1983). In Europe the family is represented with 12 species in two 
genera, Tischeria Zeller, 1839 having four species and Coptotriche Walsingham, 1890 having 
8 species (KarsHolt & nieuKerKen, 2004). The genus Tischeria is distributed in Europe and 
temperate Asia (Watson & WHalley, 1983) whereas Coptotriche is only known from Europe.

  To-date, the only Maltese tischeriid record was that for Emmetia angusticollella (Duponchel, 
1843) (sammut, 2000), which has now been transferred to the genus Coptotriche following 
puplesis & DisKus (2003). The present work provides information on a further species which 
data is included here under.

Coptotriche marginea (Haworth, 1828)

Material Examined: MALTA: Mosta, Wied il-Għasel, 31.iii.2001, 1 ex., collected by beating 
vegetation, same data but 10.iv.2006, 1 ex., same data but 4.iii.2007, same data but 1 ex., 12.iii.2007, 
same data but 1 ex., 18.iii.2007, same data but 1 ex. (all ex-larva collected on Rubus ulmifolius 
Schott.). All the above mentioned material was collected by the author and date indicates emergence 
of the adults.

Short description: Adult (Fig. 1) with a wing span of 7 - 8 mm. Fore wing brownish yellow, with 
a purplish fuscous, coarsely scaled suffusion along the costa that widens towards the apex, and 
along the termen. Sometimes with a purplish fuscous dot on the tornus. Cilia yellowish brown 
on the termen and dark purplish along the costa and part of the dorsum. Hind wing dark grey, 
cilia grey with yellowish brown reflections. The head has a frontal yellow tuft. The antennae are 
almost as long as the wings, of a leaden metallic colour. The thorax is ochreous yellow.
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Figure 1 - Coptotriche marginea. Figure 2 - Leaf-mine of C. marginea on Rubus.

Distribution: This moth is known from all over Europe except Hungary, Yugoslavia, Bosnia 
Herzegovina, Norway and Belarus. It is also known from most of the Mediterranean islands 
including Corsica, Sardinia, Sicily, Crete, Cyprus, Dodecanese and the North Aegean Islands. 
Outside Europe it is also found in Iran and North Africa (emmet, 1983).    

Biology: The female lays an egg on the upper side of a leaf (emmet, 1983). The larva mines 
the leaves and a curved white gallery is produced. A small hole is present at the beginning of 
this gallery from where frass is ejected. The mine then broadens to become a brown blotch with 
a silk lined tunnel through the centre, where the larva rests when not feeding (emmet, 1983). 
Sometimes due to the presence of the mine the leaf folds.  The larva pupates inside the mine (Fig. 
2), normally at one of the ends. The pupa wriggles half way outside of the mine before emerging. 
In Malta, larvae were collected from Rubus ulmifolius. Elsewhere the species is known to feed on 
Rubus spp. (emmet, 1983). On the continent, the species is on the wing in May and July (emmet, 
1983). Locally it seems to fly between March and April.
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ABSTRACT. The bark beetle fauna of the Maltese Islands is reviewed, based on 
literature records and examination of collected material. A total of twenty-one species 
have been recorded of which seventeen species represent new records from the Maltese 
archipelago. These include Hylurgus micklitzi, Kissophagus hederae, Phloeosinus 
thujae, Liparthrum mori, Scolytus amygdali, Scolytus rugulosus, Scolytus sulcifrons, 
Pityogenes calcaratus, Orthotomicus erosus, Thamnurgus characiae, Coccotrypes 
dactyliperda, Crypturgus cylindricollis, Crypturgus numidicus, Xyleborinus saxesenii, 
Hypocryphalus scabricollis comb. nov., Hypothenemus eruditus and Hypothenemus 
leprieuri. The earlier citation of Scolytus scolytus is incorrect and should refer to S. 
sulcifrons whereas the citation of Cryphalus piceae is definitely incorrect due to the 
absence of its host-plants in Malta. Additionally, two species, Xyleborus ferrugineus 
and X. volvulus were collected alive on logs originating from Tropical Africa and 
intended for the timber industry. So far, there were no local records of establishment 
of these two species in Malta.

KEY WORDS. Bark beetles, Malta, Scolytidae, new records.

INTRODUCTION

  The Scolytidae, commonly referred to as bark beetles comprise some 6,000 described species 
world-wide (Bright & Skidmore, 2002; KNÍŽEK & Beaver, 2004). Most species breed in woody 
plants where they feed most commonly on the phloem, however few species are known from 
other plant parts, such as seeds, cones, fruit and the central pith of fallen leaves. Most species 
prefer dying or dead host material but some species are known to cause primary attacks on 
healthy host plants, often leading to mortality of the attacked host plant.

   The bark beetle fauna of the Maltese Islands was never studied in any detail and few species 
are to be found in previous literature dealing with Maltese entomology. Following, we provide 
an account of previously recorded species of Scolytidae from the Maltese Islands. Probably, the 
earliest records are those of Cameron & Caruana gatto (1907) in which four species are reported. 
This material was available for study during the present work and additional information on this 
historical material is to be found in mifSud & audiSio (2008). Borg (1922) in his book entitled 
“Cultivation and Diseases of fruit trees in the Maltese Islands” does mention some species of 
bark beetles but, as with most other insect pests and diseases mentioned therein, in most cases no 
specific detail is provided as to whether or not the mentioned organism occurs in Malta. Luigioni 
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(1929), in his work on the Italian Coleoptera, merely repeated the records of Cameron & Caruana 
gatto (1907). andreS (1916) published a list of Lepidoptera, Hemiptera and Coleoptera which 
he collected from these islands during a period of almost two years that he spent in Malta as a 
prisoner of war. In this list he included a single record of bark beetle, “Cryphalus piceus [sic!] 
Rtz.”, but Cryphalus piceae (Ratzeburg, 1837) is a species which is mainly associated with Abies 
and Picea trees. Since this material was not available for study and due to the absence of the 
mentioned host-trees in Malta, this species is excluded from the present work. SaLiBa (1963) 
produced a general work on insect pests of crop plants in the Maltese Islands. In this work he 
listed three species of bark beetles, and the only details provided for these records included local 
abundance and host plants. CiLia (1974) published a revision of the bark beetles of Malta. He 
included all previous records and added Scolytus mediterraneus. Both the works of SaLiBa (1963) 
and CiLia (1974) lack species descriptions and some identification need validation. 

The present work was undertaken in order to have a more realistic picture of the bark beetle 
fauna of the Maltese Islands. The work forms part of a larger project which the first author is 
coordinating so as to update the faunistic knowledge of the coleopteran fauna of the Maltese 
Islands.

MATERIAL AND METHODS

  Material of bark beetles was collected from the Maltese Islands between 1989 and 2007, by 
general sweeping, from under bark of trees and woody plants, from branches, by light traps 
and by rearing infected woody parts of plants for the possible emergence of the beetles. For 
macrophotgraphy of the specimens, a system consisting of an Olympus SZH 10 binocular 
microscope combined with a DP72 Olympus Digital microscope camera was used. Photos were 
finally processed by using the Deep Focus Model.

  We follow the nomenclature used by Wood & Bright (1992) with some modifications proposed 
by Pfeffer (1995). More recently, the higher classification of bark beetles was modified to 
include the group as a subfamily of Curculionoidea (e.g. LaWrenCe & neWton, 1995). For each 
species distributional and host plant data (after Wood & Bright, 1992; Bright & Skidmore, 1997; 
Pfeffer, 1995; CoLonneLLi, 2003) are included.

Depositories for material examined include the following institutions and private collections:

BMNH   Natural History Museum, London, UK;
CBT private collection Beaver, Thailand;
CKP private collection Knížek, Prague;
CMM private collection Mifsud, Malta.



CHECKLIST OF MALTESE BARK BEETLES

FAMILY SCOLYTIDAE Latreille, 1807
     Subfamily Hylesininae Erichson, 1836

Tribe Tomicini C.G. Thomson, 1859
 Hylurgus micklitzi Wachtl, 1881
Tribe Hylesinini Erichson, 1836

Kissophagus hederae Schmitt, 1843
Hylesinus varius (Fabricius, 1775)

Tribe Phloeotribini Chapuis, 1869
Phloeotribus scarabaeoides (Bernard, 1788)

Tribe Phloeosinini Nüsslin, 1912
 Phloeosinus thujae (Perris, 1855)
Tribe Hypoborini Nüsslin, 1911
 Lipathrum mori (Aubé, 1862)
 Hypoborus ficus Erichson, 1836

     Subfamily Scolytinae Latreille, 1807
Tribe Scolytini Latreille, 1807
 Scolytus sulcifrons Rey, 1883
 Scolytus mali (Bechstein, 1805)
 Scolytus amygdali Guerin-Meneville, 1847
 Scolytus rugulosus (Müller, 1818)
Tribe Ipini Bedel, 1888
 Pityogenes calcaratus (Eichhoff, 1878)
 Orthotomicus erosus (Wollaston, 1857)
Tribe Dryocoetini Lindemann, 1876
 Thamnurgus characiae Rosenhauer, 1878
 Coccotrypes dactyliperda (Fabricius, 1801)
Tribe Crypturgini LeConte, 1876
 Crypturgus cylindricollis Eggers, 1940
 Crypturgus numidicus Ferrari, 1867
Tribe Xyleborini LeConte, 1876
 Xyleborus ferrugineus (Fabricius, 1801)*
 Xyleborus volvulus (Fabricius, 1775)*
 Xyleborinus saxesenii (Ratzeburg, 1837)
Tribe Cryphalini Lindemann, 1876
 Hypocryphalus scabricollis (Eichhoff, 1878) comb. nov.
 Hypothenemus eruditus Westwood, 1836
 Hypothenemus leprieurii (Perris, 1866)

*Introduced species whose establishment was not confirmed
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KEY TO GENERA OF MALTESE BARK BEETLES

1. Lateral outer margin of anterior tibiae unarmed by tooth-like processes except for single 
curved process at outer apical angle; elytra slightly or not declivous behind, the abdomen 
ascending abruptly behind to meet them ..........................................Scolytus Geoffroy, 1762

– Lateral outer margin of anterior tibiae armed by several tooth-like processes; elytra declivous 
behind, descending to meet the horizontal abdomen ............................................................2

2. Basal margins of elytra procurved and armed by a series of marginal crenulations; pronotum 
weekly if at all declivous anteriorly; head usually visible from dorsal view .............................3

– Basal margins of elytra forming a straight, transverse line across body, unarmed, sometimes 
with weekly elevated continuous line; pronotum weekly to strongly declivous anteriorly, 
usually armed by many asperate crenulations; head usually partly or entirely concealed from 
dorsal view ............................................................................................................................9

3. Smaller species, 0.9 - 1.3 mm long .......................................................................................4

– Larger species, 1.5 - 4.3 mm long .........................................................................................5

4. Setae on elytral interstriae hair-like, long and erect; antennal funicle 
5-segmented .................................................................................Hypoborus Erichson, 1836

– Setae on elytral interstriae scale-like, short and semi-erect; antennal funicle  
4-segmented ..............................................................................Liparthrum Wollaston, 1864

5. Antennal club symmetrical, cone-shaped, not flattened, when asymmetrical, than very 
slightly flattened and pointed apically ...................................................................................6

– Antennal club asymmetrical, flattened, not pointed apically or strongly modified ...............8

6. Anterolateral areas of pronotum without asperities; prothorax without elevated costate ridge 
from coxa to anterior margin ...........................................................Hylurgus Latreille, 1810

– Anterolateral areas of pronotum asperate; prothorax with elevated costate ridge from coxa to 
anterior margin.......................................................................................................................7

7. Antennal funicle 7-segmented; pronotal and elytral surface nearly fully covered with wide 
scale-like setae of different colours……........................................Hylesinus Fabricius, 1801

– Antennal funicle 6-segmented; pronotal surface covered with hair-like setae; surface of 
elytra nicely visible through thick semi-erected hair-like setae...Kissophagus Chapuis, 1869

8. Antennal club segments immovable; elytral interstriae 1 and 2 depressed on the elytral 
declivity, interstriae 3 armed by series of tubercles ....................Phloeosinus Chapuis, 1869

– Antennal club segments constricted at sutures and movable, profoundly extended outwards 
into a sublamellate process; elytral declivity regularly rounded.Phloeotribus Latreille, 1796

9. Elytral declivity flattened, truncated, depressed or other way modified, bearing some kind of 
tubercles, tooth-like or spine-like processes ........................................................................10

– Elytral declivity not extremely modified, regularly rounded or flattened to shallowly 
depressed, without any processes ........................................................................................13



10. Meso- and meta-thoracic tibiae slender, abruptly narrowed apically, with a few widely 
spaced coarse teeth; males and females similar in size and general shape .............................11

– Meso- and meta-thoracic tibiae broadly dilated to just beyond their middle length, than 
gradually narrowed to apex, with a series of small closely set teeth, all about the same size 
and shape; males rare, smaller than females, dwarfed, often different in shape ....................12

11. Smaller species, 2.0 - 2.8 mm long; elytral declivity rounded, bearing several pairs 
of strong spines (in males) or pointed tubercles (in females), along sutura slightly 
sulcate.................................................................................................Pityogenes Bedel, 1888

– Larger species, 2.7 - 3.5 mm long; elytral declivity very steep, truncated, shallowly concave, 
lateral margins elevated and armed by tooth-like processes.....Orthotomicus Ferrari, 1867

12. Scutellum nicely visible, moderately large, its surface flush with adjacent surface of elytra ..
.......................................................................................................Xyleborus Eichhoff, 1864

– Scutellum hardly visible, cone-shaped, displaced cephalad from anterior margin of elytra ..
........................................................................................................Xyleborinus Reitter, 1913

13. Larger species, 2.0 - 2.8 mm long; development in Euphorbia or palm seeds ........................14

– Smaller species, 0.7 - 1.95 mm long; phloeophagous, living in regular woody plants .......15

14. Cylindrical; pronotum remarkably longer then its width, slightly declivous; elytral declivity 
flattened to shallowly concave; both sexes of equal size; development in Euphorbia ...........
...................................................................................................Thamnurgus Eichhoff, 1864

– Suboval, stout; pronotum rounded, strongly declivous, elytral declivity regularly rounded; 
males dwarfed; development in palm seeds ...............................Coccotrypes Eichhoff, 1878

15. Antennal funicle 2 - segmented, club with one obscure suture indicated at tip; pronotum 
weekly declivous, without asperities; development in coniferous trees (Pinus, Picea) .........
......................................................................................................Crypturgus Erichson, 1836

– Antennal funicle with more than 2 segments, club clearly marked by sutures; pronotum 
strongly declivous, its declivity with numerous asperities, anterior margin asperate; 
development in broadleaf hosts (e.g. Ficus) ........................................................................16

16. Suboval, stout, 1.54 - 1.95 mm long; antennal club sutures aseptate, remarkably procurved; 
tarsal segment 3 rather broad, bilobed....................................Hypocryphalus Hopkins, 1915

– Cylindrical, 0.7 - 1.55 mm long; antennal club sutures septate, stright or weekly procurved; 
tarsal segment 3 narrow, laterally compressed, not bilobed.Hypothenemus Westwood, 1836
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ANNOTATED FAUNISTIC LIST

FAMILY SCOLYTIDAE

Subfamily Hylesininae

Tribe Tomicini

Hylurgus micklitzi Wachtl, 1881
(Fig. 1, 2)

Diagnosis: The only species of the genus in Malta. Body length 3.5 - 4.3 mm, longitudinal, 
parallel, dark brown; head visible from dorsal aspect, frons densely punctato-granulate, convex, 
slightly transversely flattened above epistoma where a short longitudinal keel is present, antennal 
club conical; pronotum longer than wide, narrowing and constricted anteriorly, nearly straight 
(not declivous) from lateral aspect, rather deeply punctate with median longitudinal impunctate 
area, shining, laterally with very long hair-like setae; basal margins of elytra procurved, raised 
and armed by a series of crenulations, elytra parallel, laterally with very long hair-like setae as 
on the pronotum, declivity rounded and without any remarkable morphological extremities, but 
densely pubescent.

Material examined: MALTA: Buskett, 24.vi.2003, 1 ex., attracted to light in mixed woodland 
Pinus/Cupressus, leg. D. Mifsud (CMM); Mellieħa, Kortin, 9.vii.2004, 1 ex., attracted to UV light 
trap, leg. H. Borg Barthet (CMM).

Distribution: Croatia, France, Germany, Greece, Hungary, Italy (including Sardinia and Sicily), 
Spain, South Russia in Europe; Israel, Turkey in Asia; Algeria, Egypt, Libya, Morocco, Tunisia 
in North Africa.

Host plants: Mainly Pinus halepensis but also other Pinus spp.

Comments: H. micklitzi represent a new record for the Maltese Islands.

Tribe Hylesinini

Kissophagus hederae (Schmitt, 1843) 
(Fig. 3, 4)

Diagnosis: Body length 2.0 - 2.4 mm, longitudinal, slender, brown; head visible from dorsal 
aspect; frons densely punctato-granulate, convex, antennal club longitudinally conical; pronotum  
longer than wide, constricted anteriorly, nearly straight (not declivous) from lateral aspect, rather 
deeply and densely punctate, matt, all pronotal setae directed towards the centre of the pronotal 
disk; basal margins of elytra procurved, raised and armed by a series of conspicuous tubercles, 
elytral striae punctate and deeply impressed, interstriae wider than striae, covered with short 
scale-like setae in two rows and with one row of two or three times longer setae in middle, 
declivity regularly rounded and without any remarkable morphological extremities.
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Material examined: MALTA: Buskett, 15.vii.1997, 1 ex., leg. D. Mifsud (CKP), Buskett, 
24.vi.2003, 1 ex, attracted to light in mixed woodland, leg. D. Mifsud (CKP), 14.ii.2000, 4 exs., dead 
specimens in dead branches of Hedera helix, leg. D. Mifsud (CKP, CMM).

Distribution: Austria, Belgium, Croatia, France, Germany, Great Britain, Greece, Hungary, Italy 
(including Sardinia and Sicily), Malta, Poland, South Russia, Spain, Switzerland, Ukraine in 
Europe, Algeria in North Africa and Turkey in Asia.

Host plants: Hedera helix and H. colchica.

Comments: K. hederae represents a new record for the Maltese Islands. Within the above cited 
material, one specimen was tentatively determined as K. novaki Reitter, 1894, which has all 
morphological characters as in previous species except for: body length 2.0 - 2.2 mm, pronotum 
as long as wide, only setae on the anterior half of pronotum directed towards the centre of the 
pronotal disk, these on the posterior half oriented transversally, elytra somewhat more shining. 
Pending additional material for study and due to uncertainty of this determination, we do not list 
this species in the Maltese faunal list of bark beetles.

Hylesinus varius (Fabricius, 1775)
(Fig. 5, 6)

Diagnosis: The only species of the genus in Malta. Body length 2.5 - 3.5 mm, oval, pronotum 
and elytral surface nearly fully covered with scale-like wide setae of different colours, 
marbleous; head visible from dorsal aspect, frons convex, slightly flattened in males, shining, 
punctate, covered with short rather dense setae, antennal club remarkably big, longitudinally 
conical, asymmetrical, pointed apically; pronotum wider than long, sides gradually narrowed 
anteriorly, slightly declivous from lateral aspect, densely punctato-granulose, shining, covered 
with marbleous scale-like vestiture; basal margins of elytra procurved, armed by a series of 
conspicuous tubercles, elytral striae deeply punctate and impressed, interstriae wider than striae, 
granulate and covered with tightly placed short scale-like setae of different colours, marbleous, 
declivity long and slightly rounded.

Material examined: MALTA: 1 ex., G.C. Champion coll., B.M. 1927-409 [D. E. Bright det. as 
Hylesinus varius] (BMNH).

Distribution: Widely distributed in central and southern Europe with records from Austria, 
Belgium, Bulgaria, Belarus, Croatia, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Great Britain, Greece, Hungary, Ireland, Italy (including Sardinia), Latvia, 
Lichtenstein, Lithuania, Luxemburg, Macedonia, Malta, Norway, Poland, Portugal, Romania, 
Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, Yugoslavia in Europe; Algeria, 
Morocco, Tunisia in North Africa; China, Iran, Turkey in Asia.

Host plants: Mainly Fraxinus spp., but occasionally also in Olea sp., Juglans spp., Quercus spp., 
Robinia pseudoacacia, Acer spp., Ailanthus spp., Carpinus betulus, Corylus avellana, Fagus 
sylvatica, Pyrus malus and Syringa vulgaris.

Comments: Cameron & Caruana gatto (1907) recorded this species from Girgenti under the 
name of ‘Hylesinus fraxini Panzer’. This material was collected in Malta by Commander James 
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John Walker in 1874-76. The above cited specimen is the same one which was available to 
Cameron and Caruana Gatto in 1907. CiLia (1975) recorded this species from Girgenti and also 
from Buskett.

Tribe Phloeotribini

Phloeotribus scarabaeoides (Bernard, 1788)
(Fig. 7, 8)

Diagnosis: The only species of the genus in Malta. Body length 1.8 - 2.5 mm, shortly oval, 
dark brown to black, elytra brownish in basal two-thirds, head visible from dorsal aspect; frons 
convex, semi-shining, punctate, with rather sparse long hair-like setae, antennal club very big, 
particular segments constricted at sutures and movable, profoundly extended into a sublamellate 
process; pronotum wider than long, sides gradually narrowed anteriorly, constricted anteriorly, 
slightly declivous from lateral aspect, densely punctato-granulose, semi-shining, with hair-like 
long setae; basal margins of elytra procurved, armed by a series of conspicuous tubercles, elytral 
striae finely punctate and not impressed, interstriae wider than striae, covered with two or more 
rows of short scale-like setae and with one row of long, semi-erected hair-like setae in the middle, 
declivity regularly rounded. The species is very distinct by the extreme shape of the antennal 
club.

Material examined: MALTA: Wied il-Għasel, 26.ix.1992, 2 exs., in dead twigs of Olea europaea, 
leg. D. Mifsud (CKP, CMM); Fiddien, 19.iii.1996, 1 ex., leg. D. Mifsud (CMM); Zejtun, 22.x.1997, 
1 ex., leg. D. Mifsud (CKP).

Distribution: Bulgaria, Croatia, France (including Corsica), Greece, Hungary, Italy (including 
Sardinia and Sicily), Malta, Portugal, Spain, Switzerland, Ukraine in Europe; Algeria, Canary 
Islands, Egypt, Libya, Morocco and Tunisia in North Africa; Cyprus, Iraq, Israel, Jordan, 
Lebanon, Syria and Turkey in Asia.

Host plants: Development takes place mainly in branches of Olea europaea, but also in Pistacia 
lentiscus, Fraxinus spp., Phyllyrea spp., Rhamnus alaternus and Syringa vulgaris.

Comments: This species was recorded by Cameron & Caruana gatto (1907) from “Marsa 
Scirocco” (an old version for the village name of Marsaxlokk). CiLia (1975) recorded the species 
from Wied Ħas-Sabtan. SaLiBa (1963) reported this species as occasional on olives.

Tribe Phloeosinini

Phloeosinus thujae (Perris, 1855)
(Fig. 9, 10)

Diagnosis: The only species of the genus in Malta. Body length 1.5 - 2.2 mm, shortly oval, 
dark brown; head visible from dorsal aspect, frons impressed in males with longitudinal keel, 
convex in females, punctato-granulose, with rather short hair-like setae, antennal club rather 
big, asymmetrical, rounded apically; pronotum wider than long, sides parallel in basal half, then 
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strongly constricted anteriorly, very slightly declivous from lateral aspect, punctate, shining, with 
rather sparse hair-like setae; basal margins of elytra procurved, armed by a series of tubercles, 
elytral striae very narrow, finely punctate and deeply impressed, interstriae much wider than 
striae, finely punctate and with series of small granules in the middle, elytral declivity rounded, 
impressed on 1. and 2. interstriae, 3., 5. and 7. interstriae on the declivity with series of conspicuous 
tubercles, these on 3. interstriae are the biggest, tubercles less developed in females, whole elytra 
covered with fine hair-like setae getting scale-like character posteriorly (on the declivity). The 
species is very distinct by the shape of elytral declivity, mainly in males.

Material examined: MALTA: Buskett, 6-12.v.2003, 14 exs., reared from dead branches and trunks 
of Cupressus sempervirens, leg. D. Mifsud (CMM).

Distribution: Albania, Austria, Belgium, Bosnia Herzegovina, Bulgaria, Croatia, Czech Republic, 
France (including Corsica), Germany, Great Britain, Greece, Hungary, Italy (including Sardinia 
and Sicily), Macedonia, Malta, Netherlands, Poland, Portugal, Romania, Russia, Slovakia, Spain, 
Switzerland, Ukraine, Yugoslavia in Europe; Algeria, Canary Islands, Egypt, Libya, Morocco, 
Tunisia in North Africa; Turkey in Asia.

Host plants: Biota orientalis, Callitris sp., Chamaeocyparis spp., Cupressus spp., Juniperus 
spp., Platycladus orientalis, Sequoia spp., Thujae spp., Thujopsis dolobrata, Tsuga heterophylla 
and Wellingtonia spp.

Comments: P. thujae represents a new record for the Maltese Islands.

Tribe Hypoborini

Liparthrum mori (Aubé, 1862)
(Fig. 11, 12)

Diagnosis: The only species of the genus in Malta. Body length 0.9 -1.2 mm, one of the smallest 
species in Malta, shortly oval, dark brown if fully coloured; head nearly fully concealed under 
pronotum, frons flattened, punctate, antennal funicle 4-segmented; pronotum wider than long, 
rapidly narrowed anteriorly, very slightly declivous from lateral aspect, finely punctate, semi-
shining, with very sparse irregularly placed tubercles in two middle lines on anterior half, 
pubescence of sparse scale- and hair-like setae; basal margins of elytra procurved, rather strongly 
elevated, deeply and sparsely punctured in the rows, finely punctate on interstriae, setae on elytral 
interstriae scale-like, short and semi-erect, these getting more abundant posteriorly near elytral 
apex.

Material examined: MALTA: Marsa, Għammieri, 24.xii.1996, 1 ex., from mulberry twigs, leg. C. 
Farrugia (CKP), 19.i.1997, 1 ex., from mulberry twigs, leg. C. Farrugia (CMM), 24.ii.1997, 1 ex., 
from Morus sp. twigs, leg. C. Farrugia (CKP); Wied tal-Isqof, 16.vii.2002, 6 exs., attracted to UV 
light trap, leg. D. Mifsud (CMM); Girgenti, 5.vi.2003, 7 exs., reared from dead branches of Morus 
sp., leg. D. Mifsud (CMM).

Distribution: Croatia, France Greece, Hungary, Italy (including Sardinia), Malta, Ukraine in 
Europe; Algeria, Morocco and Tunisia in North Africa.
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Host plants: Genista spp., Morus alba, Ficus carica and Viscum laxum laxum on Pinus maritima.

Comments: L. mori represents a new record for the Maltese Islands.

Hypoborus ficus Erichson, 1836
(Fig. 13, 14)

Diagnosis: The only species of the genus in Malta. Body length 1.0 - 1.3 mm, morphological 
characters similar as for previous species, but more stout, antennal funicle 5-segmented, 
pubescence of more hair-like setae only and with distinct hair-like very long erected sparse setae 
on the elytra.

Material examined: MALTA: 33 exs., G.C. Champion coll., B.M. 1927-409 (BMNH); Valletta, 
16.ix.1989, 1 ex., in Ficus sp., leg. D. Mifsud (CMM); Żejtun, 13.viii.1990, 2 exs., leg. D. Mifsud 
(CMM), 16.ix.1993, 1 ex., leg. D. Mifsud (CMM), 22.x.1997, 1 ex., leg. D. Mifsud (CMM), 
1.ix.2001, 1 ex., leg. D. Mifsud (CMM); Buskett, 15.ix.1995, 1 ex., in Ficus carica, leg. D. Mifsud 
(CMM), 7.xi.1995, 1 ex., in Ficus carica, leg. C. Farrugia (CMM); Selmun, 30.iii.1996, 1 ex., leg. D. 
Mifsud (CMM); Girgenti, 8.x.1996, 1 ex., leg. D. Mifsud (CMM); Wied Ħas-Sabtan, 31.xii.1996, 1 
ex., leg. D. Mifsud (CMM); Dingli, 14.ii.2000, 29 exs., in Ficus carica, leg. D. Mifsud (CKP, CMM); 
St. Thomas Bay, Tal-Munxar, 13.iv.2003, 1 ex., leg. D. Mifsud (CMM). GOZO: Għasri, 28.xi.1994, 
6 exs., under bark of Ficus carica, leg. C. Farrugia (CMM), 22.vi.1995, 4 exs., in Ficus carica, leg. 
C. Farrugia (CMM).

Distribution: Austria, Azerbaijan, Azores, Bosni Herzegovina, Bulgaria, Croatia, France 
(including Corsica), Greece, Hungary, Italy (including Sardinia and Sicily), Macedonia, Malta, 
Portugal, Russia, Slovenia, Spain, Switzerland, Ukraine, Yugoslavia in Europe; Algeria, Canary 
Islands, Egypt, Madeira Islands, Morocco, Tunisia in North Africa; Cyprus, Iran, Iraq, Israel, 
Jordan, Turkey in Asia.

Host plants: Mainly associated with Ficus carica but the following hosts are also recorded, 
Ailanthus altissima, Styrax officinalis and Vitis vinifera.

Comments: This species was recorded by Cameron & Caruana gatto (1907) from “Marsa 
Scirocco” (an old version for the village name of Marsaxlokk) and CiLia (1974) recoded it from 
Manoel Island. This species is very common and widespread throughout the Maltese Islands. 
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Subfamily Scolytinae

Tribe Scolytini

Key to the Maltese species of Scolytus

1. Body length 3.4 - 6.0 mm, very large species; frons with not very dense long hair-like setae 
except hairless stripe in the middle; abdomen slightly concave, with long sparse setae in 
males and glabrous in females, posterior margin of the 3. and 4. sternite with small tubercle 
in the middle, which are sometimes missing in males, anal margin of the 5. sternite bears a flat 
brush of setae in males, distinctly divided into 4 larger and 2 narrow bunches of dense hairs 
............................................................................................................................sulcifrons

– Body length 1.4 - 4.5 mm, medium and small species; frons with very sparse hair-like setae 
or nearly glabrous; abdomen obliquely ascendant, with rather short setae, posterior margin 
of the 3. and 4. sternite without tubercles, anal margin of the 5. sternite without brush of 
setae ......................................................................................................................................2

2. Body length 3.0 - 4.5, medium size species; frons broadly convex in females and flattened 
in males, rugose, nearly glabrous except long hair-like setae laterally above epistoma; 
pronotum very finely punctured also laterally; elytral interstriae flat and very wide, posterior 
margin of elytra unarmed or with very fine tubercles ......................................................mali

– Body length 1.4 - 4.2 mm, smaller species; pronotum deeply punctured laterally, where 
punctures round or elongate, nearly forming furrows; elytral interstriae narrow and densely 
punctured, posterior margin of elytra armed by remarkably tubercles .................................3

3. Body length 2.0 - 3.0, elytra reddish; frons impressed in males and with conspicuous carina 
in its middle, weekly flattened in females, sometimes also with carina; pronotum deeply 
punctured laterally, punctures more regular; elytra shining, elytral interstriae flat, finely and 
sparsely punctured, striae not impressed and not densely punctured; posterior margin of 
elytra armed with conspicuous tubercles .................................................................amygdali

– Body length 1.4 - 4.2 mm, dark, nearly black; frons convex in both sexes, slightly flattened 
in males; pronotum very deeply punctured laterally, punctures there and on the base of 
pronotum elongate, nearly forming furrows; elytra matt, elytral interstriae very narrow and 
densely punctured similarly as in deep striae, posterior margin of elytra armed by small 
tubercles ..................................................................................................................rugulosus

Scolytus sulcifrons Rey, 1883
(Fig. 15, 16)

Diagnosis: Body length 3.4 - 6.0 mm, very large species, black, with the elytra rusty-red-brown; 
frons slightly flattened in males, convex in females, finely longitudinally rugose and with not 
very dense long hair-like setae except hairless stripe in the middle; pronotum wider than long, 
finely punctuate on disk, stronger punctuation anteriorly and laterally, light neck-like constriction 
anteriorly; elytral apex truncate at the suture, scutelar fovea deep but not reaching elytral half, 
elytral striae depressed, shallowly punctate, interstriae broad, less strongly punctuate; abdomen 
slightly concave, with long sparse setae in males and glabrous in females, posterior margin of the 

The Bark Beetles of the Maltese Islands 35



3. and 4. sternite with small tubercle in the middle, which are sometimes missing in males, anal 
margin of the 5. sternite bears a flat brush of setae in males, distinctly divided into 4 larger and 
2 narrow bunches of dense hairs, females without this brush, 5. sternite with transverse shallow 
impression posteriorly.

Material examined: MALTA: 1 ex., G.C. Champion coll., B.M. 1927-409, [S. destructor Ol. (hand 
written label)] (BMNH).

Distribution: Bulgaria, Croatia, France, Greece, Hungary, Italy, Kazakhstan, Macedonia, Malta, 
Poland, Russia Ukraine in Europe.

Host plants: Ulmus spp. and Quercus sp.

Comments: Cameron & Caruana gatto (1907) recorded Scolytus scolytus (Fabricius, 1775) 
from the Maltese Islands. This material was collected by Commander James John Walker in 
1874-76. The above cited specimen is the same one which was available to Cameron and Caruana 
Gatto in 1907. Thus the record of S. scolytus by Cameron & Caruana gatto (1907) should refer 
to the above cited species. CiLia (1975) recorded S. scolytus from Buskett (on Fraxinus) and 
Chadwick Lakes (on Populus). This material was not available during the present study but we 
are of the opinion that such records may either refer to S. sulcifrons or to some other species of 
Scolytus.

Scolytus mali (Bechstein, 1805)
(Fig. 17, 18)

Diagnosis: Body length 3.0 - 4.5, medium size species, shining, black, elytra rusty-brown; frons 
broadly convex in females and slightly flattened in males, slightly impressed above clypeus, 
rugose, nearly glabrous except long hair-like setae laterally above epistoma; pronotum wider than 
long, very finely punctured on disk and also laterally; elytra slightly broadly emarginate apically at 
the suture, scutelar fovea conspicuous, extending beyond the elytral half, elytral striae depressed, 
densely punctuate, elytral interstriae flat and very wide, less strongly punctuate, posterior margin 
of elytra unarmed or with very fine tubercles; abdomen slightly, concavely ascendant in both 
sexes, covered with sparse erect hair-like setae, these are longer laterally in males, 4. sternite 
somehow thickened in the middle in the form of a small tubercle-like process in males.

Material examined: None.

Distribution: Austria, Belarus, Belgium, Bosnia Herzegovina, Bulgaria, Croatia, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Great Britain, Greece, Hungary, Ireland, 
Italy (including Sicily), Latvia, Lithuania, Luxemburg, Malta, Macedonia, Netherlands, Norway, 
Poland, Romania, Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, Yugoslavia 
in Europe; Algeria, Egypt, Morocco in North Africa; China, Iran, Russia, Turkey in Asia. The 
species was also introduced in North America.

Host plants: Armeniaca vulgaris, Carpinus betulus, Malus spp., Prunus spp., Pyrus spp., 
Castanea spp., Cerasus spp., Corylus sp., Cotoneaster sp., Crataegus spp., Cydonia spp., 
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Laurocerasus officinalis, Malus spp., Padellus mahaleb, Padus avium, Persica vulgaris, Populus 
spp., Pyracantha coccinea, Sorbus spp. and Ulmus spp.

Comments: This species was recorded by both SaLiBa (1963) and CiLia (1975). The latter 
recorded the species from Wied il-Faħam and stated that it is a rather common species on Prunus 
and Crataegus monogyna. SaLiBa (1963) states that it is common on apple, pear and plum.

Scolytus amygdali Guérin Méneville, 1847
(Fig. 19, 20)

Diagnosis: Body length 2.0 - 3.0, small species, elytra reddish; frons impressed in males and 
with conspicuous carina in its middle, weekly flattened in females, sometimes also with carina; 
pronotum nearly as wide as long, neck-like constricted anteriorly, deeply punctured laterally, 
punctures small, elongate and more regular, sometimes forming short furrows on lateral sides of 
pronotum; scutelar area nearly reaching elytral half, elytra shining, elytral interstriae flat, finely 
and sparsely punctured, striae not impressed and not densely punctured; posterior margin of 
elytra armed with conspicuous tubercles; abdominal sternites convexly ascendant, without any 
processes and tubercles, dull, not very strongly pubescent.

Material examined: MALTA: Żejtun, 30.ix.1989, 1 ex., leg. D. Mifsud (CKP), 8.ix.1990, 1 ex., 
leg. D. Mifsud (CKP); Siġġiewi, 25.vii.1993, 2 exs., under bark of cultivated plume tree, leg. D. 
Mifsud (CMM); Balzan, 28.ix.1996, 3 exs., in dead branch of peach tree, leg. D. Mifsud (CKP, 
CMM); Dingli, 14.ii.2000, 5 exs., under bark of dead (?) Prunus sp. (cultivated), leg. D. Mifsud 
(CKP, CMM); Rabat, 14.ix.2001, 8 exs., in branches of Prunus armeniaca, leg. D. Mifsud (CMM).

Distribution: This species is widely distributed in Europe, being recorded from Austria, 
Bulgaria, Croatia, France (including Corsica), Georgia, Greece, Italy (including Sardinia and 
Sicily), Macedonia, Malta, Russia, Spain, Ukraine in Europe; Canary Islands, Egypt, Morocco, 
Tunisia in North Africa; Cyprus, India, Israel, Jordan, Pakistan, Syria, Turkey in Asia.

Host plants: Amelanchier spp., Armeniaca vulgaris, Amygdalus communis, Mespilus germanica, 
Persica vulgaris and Prunus spp.

Comments: S. amygdali represents a new record for the Maltese Islands. It is however possible 
that some of the earlier records of S. rugulosus should be attributed to this species (see note under 
S. rugulosus).

Scolytus rugulosus (Müller, 1818)
(Fig. 21, 22)

Diagnosis: Body length 1.4 - 4.2 mm, smaller species, but very variable in its length and other 
features, nearly black; frons convex in both sexes, slightly flattened in males; pronotum wider 
than long or as wide as long, with deep longitudinal punctuation, being stronger anteriorly and 
laterally, where punctures form elongate furrows; elytra matt, elytral interstriae very narrow and 
densely punctured similarly as in deep striae, posterior margin of elytra armed by small tubercles; 
abdominal sternites obliquely ascendant, without any processes and tubercles, covered with not 
very dense short recumbent setae and sparse and longer erected hair-like setae. 
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Material examined: MALTA: Rabat, 14.ix.2001, 1 ex., leg. D. Mifsud, on Prunus armeniaca 
(CKP); Fiddien, 19.v.2003, leg D. Mifsud (CMM).

Distribution: Albania, Austria, Azerbaijan, Azores, Belarus, Belgium, Bosnia Herzegovina, 
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France (including 
Corsica), Germany, Great Britain, Greece, Hungary, Italy (including Sardinia and Sicily), Ireland, 
Latvia, Lithuania, Luxemburg, Malta, Macedonia, Netherlands, Norway, Poland, Portugal, 
Romania, Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, Yugoslavia in 
Europe; Algeria, Egypt, Morocco, Tunisia in North Africa; China, Cyprus, India, Iran, Iraq, 
Israel, Kazakhstan, Lebanon, Mongolia, Pakistan, Russia, Saudi Arabia, Syria, Turkey in Asia; 
Oriental region; introduced into North and South America.

Host plants: Malus spp., Prunus spp., Pyrus spp., Amelanchier spp., Crataegus spp., Sorbus 
spp., Cotoneaster spp., Cydonia oblonga, Mespilus sp.

Comments: SaLiBa (1963) reported the occurrence of S. rugulosus as occasional on plum, 
while CiLia (1974) reported its abundance as occasional and rather scarce (from Wied Incita and 
Wied is-Sewda on Prunus sp.). This material was not available for this study but from the short 
descriptions and drawings furnished by CiLia (1974) we are of the opinion that at least part of 
these records of S. rugulosus should refer to S. amygdali. Furthermore, CiLia (1974) recorded 
also Scolytus mediterraneus Eggers, 1922 from Dingli (on Prunus sp.). This taxon is however a 
synonym of S. rugulosus.

Tribe Ipini

Pityogenes calcaratus (Eichhoff, 1878)
(Fig. 23, 24, 25, 26)

Diagnosis: The only species of the genus in Malta. Body length 2.0 - 2.8 mm, long, parallel, 
dark brown, elytra reddish-brown, shining; head concealed from dorsal aspect, sometimes partly 
visible, frons flat and punctato-garnulate in male, with two deep lateral impressions and very fine 
punctuation in females, antennal club round, flattened, with two sinuate sutures on anterior side; 
pronotum cylindrical on basal half, rounded anteriorly, declivous from lateral aspect, declivity 
covered with asperities; elytra cylindrical, basal margins of elytra transversely straight, rounded, 
not ornamented, elytra very finely punctate on striae and interstriae, striae not impressed, elytral 
declivity round, slightly sulcate along sutura, laterally of this depression bearing three pairs of 
pointed spines, of which the second pair is the most developed and strong, curved and pointed 
posteriorly (in males) or with just small bluntly pointed tubercles (in females).

Material examined: MALTA: Żejtun, 25.x.1989, 1 ex., leg. D. Mifsud (CKP); Rabat, Dwejra, 
21.vi.2002, 1 ex., attracted to UV light trap, leg. P. Sammut; Wied tal-Isqof, 2.viii.2002, 2 exs., 
leg. D. Mifsud; Buskett, 24.vi.2003, 55 exs., attracted to UV light trap in mixed woodland Pinus/
Cupressus, leg. D. Mifsud (CKP, CMM).

Distribution: Croatia, France (including Corsica), Greece, Hungary, Italy (including Sardinia), 
Malta, Portugal, Russia, Spain, Ukraine in Europe; Algeria, Morocco, Tunisia in North Africa; 
Israel, Syria, Turkey in Asia.
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Host plants: Mainly Pinus spp. but also on Pseudotsuga menziesii.

Comments: P. calcaratus represents a new record for the Maltese Islands.

Orthotomicus erosus (Wollaston, 1857)
(Fig. 27, 28, 29, 30)

Diagnosis: The only species of the genus in Malta. Body length 2.7 - 3.5 mm, long, parallel, dark 
brown if fully coloured, often reddish, shining; head nearly fully concealed from dorsal aspect, 
frons finely punctato-granulate, with several conspicuous tubercles in the middle, antennal club 
round, flattened, with two procurved sutures on anterior side; pronotum cylindrical on basal half, 
rounded anteriorly, slightly constricted in the middle, declivous from lateral aspect, declivity 
covered with fine asperities; elytra cylindrical, basal margins of elytra transversely straight, 
rounded, not ornamented, elytra deeply punctate on striae and very finely and sparsely on 
interstriae, striae impressed, elytral declivity abrupt, truncate, shallowly concave, with lateral 
margins strongly elevated and armed by tooth-like processes (in males) or less developed and 
with smaller tubercles (in females), declivital disk deeply punctate; vestiture of very sparse, long, 
hair-like setae, getting more abundant near elytral declivity.

Material examined: MALTA: Floriana, 22.xi.1999, 10 exs., under bark of Pinus halepensis, leg. 
C. Farrugia (CKP, CMM); Rabat, Saqqajja, 28.iii.2003, 77 exs., under bark of Pinus halepensis, leg. 
D. Mifsud (CKP, CMM); Buskett, 24.vi.2003, 10 exs., attracted to UV light trap in mixed woodland 
Pinus/Cupressus, leg. D. Mifsud (CKP, CMM).

Distribution: Austria, Azores, Bulgaria, Croatia, Finland, France (including Corsica), Great 
Britain, Greece, Italy (including Sardinia and Sicily), Macedonia, Malta, Poland, Portugal, 
Russia, Slovenia, Spain, Switzerland, Ukraine, Yugoslavia in Europe; Algeria, Egypt, Libya, 
Madeira, Morocco, Tunisia in North Africa; Afghanistan, China, Iran, Israel, Jordan, Korea, 
Syria, Turkey Uzbekistan in Asia; introduced into South Africa and North America.

Host plants: Pinus spp., rarely in Abies pinsapo, Cedrus libani and Picea orientalis.

Comments: O. erosus represent a new record for the Maltese Islands.

Tribe Dryocoetini

Thamnurgus characiae Rosenhauer, 1878
(Fig. 31, 32)

Diagnosis: The only species of the genus in Malta. Body length 2.0 - 2.8 mm, long, parallel, 
dark brown, shining, both sex of equal size; head nearly fully concealed from dorsal aspect, frons 
shining, smooth, very sparsely punctate, antennal club round, flattened, with straight or recurved 
sutures on anterior side; pronotum longer than wide, suboval, lateral margins rounded very 
slightly declivous from lateral aspect nearly on its whole length, steeply near anterior apex, whole 
surface sparsely, but deeply punctate, punctures are longitudinal and curved; basal margins of 
elytra transversely straight, rounded, not ornamented, elytra deeply and rather sparsely punctate 
on striae and interstriae, striae not impressed, elytral declivity steep, flattened, slightly concave 
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(more distinctly so in males), lateral margins of the depression not ornamented by any tubercles 
or spines, declivital disc nicely punctate in the striae, shining. 

Material examined: MALTA: St. Thomas Bay, Tal-Munxar, 20.iv.1996, 1 ex., leg. D. Mifsud 
(CMM); Mtaħleb, 20.iv.1998, 1 ex., near Cystus shrubs, leg. D. Mifsud (CMM); Xagħri tà Laroka 
(Buskett area), 14.ii.2000, 10 exs., in dead branches of Euphorbia characias, leg. D. Mifsud (CZP, 
CMM). GOZO: Dwejra, 19.iv.1990, 1 ex., leg. D. Mifsud (CMM); Ramla, 3.xi.1996, 1 ex., leg. C. 
Farrugia (CMM).

Distribution: France, Greece, Italy (including Sardinia and Sicily), Malta, Spain in Europe; 
Algeria, Tunisia in North Africa.

Host plants: Euphorbia characias.

Comments: T. characiae represents a new record for the Maltese Islands. This species is locally 
very rare, due to the scarcity of its host plant, the large spurge, Euphorbia characias. In the Red 
Data Book for the Maltese Islands, LanfranCo (1989) states that E. characias is now a very rare 
plant, confined to places with loose stones in the vicinity of Buskett and Mtarfa and a few places 
in Gozo.

Coccotrypes dactyliperda (Fabricius, 1801)
(Fig. 33, 34)

Diagnosis: The only species of the genus in Malta. Body length 2.0 – 2.5 mm, sub-oval, stout, 
dark or reddish brown, shining, males dwarfed; head concealed from dorsal aspect, frons shining, 
finely granulate, longitudinally rugose, antennal club round, flattened, with straight or recurved 
sutures on anterior side; pronotum rounded, strongly declivous, on the whole surface finely 
asperate except longitudinal smooth area on the disc; basal margins of elytra transversely straight, 
not ornamented, elytra sparsely punctate on striae and interstriae, striae not impressed, elytral 
declivity long, nearly from the middle of elytra, broadly and regularly rounded, vestiture rather 
sparse and of semi-erected hair-like long setae.

Material examined: MALTA: Marsa, Għammieri, 10.x.2001, 1 ex., leg. D. Mifsud (CMM); Zejtun, 
26.ix.2001, 1 ex., leg. D. Mifsud (CMM).

Distribution: France (including Corsica), Greece, Hungary, Italy (including Sardinia and Sicily), 
Malta, Portugal, Spain, Switzerland in Europe; Canary Islands, Egypt, Libya, Madeira, Morocco 
in North Africa; India, Israel, Japan, Jordan in Asia; and worldwide (other countries in Africa, 
Asia, Australia, New Zealand, South and North America).

Host plants: Many different plants, mainly seeds of Phoenix spp.

Comments: C. dactyliperda represents a new record for the Maltese Islands.
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Tribe Crypturgini

Key to the Maltese species of Crypturgus

1. Body length 1.0 - 1.2 mm, slender, shining; pronotum rather strongly punctuate, surface 
smooth in between the punctuation; elytral striae deeply regularly punctured with distinct 
interspaces between the punctures, interstriae smooth, very finely and sparsely punctured, 
declivital setae rather sparse in both sex.............................................................cylindricollis

– Body length 1.45 - 1.55 mm, stout, semi-shining; pronotum rather strongly punctuate, 
surface shagreened in between the punctuation, nearly matt; elytral striae deeply and very 
densely punctured without distinct interspaces between the punctures, interstriae punctato-
ganulate, not smooth, declivital setae dense, very dense (brushy) in females..........numidicus

Crypturgus cylindricollis Eggers, 1940
(Fig. 35, 36)

Diagnosis: Body length 1.0 - 1.2 mm, slender, cylindrical, dark brown to black, elytra slightly 
lighter than pronotum, shining; head partly visible from dorsal aspect, frons semi-shining, 
densely finely punctate, sligtly convex to flattened; pronotum sub-parallel with rounded anterior 
and posterior angles, very weekly declivous, densely and rather deeply punctate, between 
punctures finely shagreened, without any asperities; basal margins of elytra transversely straight, 
not armed, elytra parallel, deeply punctate on striae and very finely and sparsely on interstriae, 
striae impressed, elytral declivity rounded, without any extremities, sparsely covered with long 
hair-like setae.

Material examined: MALTA: Mistra Valley, 30.viii.1999, 1 ex., leg. C. Farrugia (CMM).

Distribution: Bosnia Herzegovina, Bulgaria, Croatia, Greece in Europe; Turkey in Asia.

Host plants: Pinus spp. and Picea orientalis.

Comments: C. cylindricollis represents a new record for the Maltese Islands. This species is 
often synonymized with C. pusillus (Gyllenhal), but Pfeffer (1994) treats this taxon as a separate 
species.

Crypturgus numidicus Ferrari, 1867
(Fig. 37, 38)

Diagnosis: Body length 1.45 - 1.55 mm, stout, semi-shining to matt, dark brown, semi-shining; 
head partly visible from dorsal aspect, frons matt, very densely and finely punctate, sligtly convex; 
pronotum rounded, sub-oval, weekly declivous, but more vthan previous species, densely finely 
punctate on disc, punctato-granulose anteriorly, between punctures finely shagreened, matt, 
without any asperities; basal margins of elytra transversely straight, not armed, elytra parallel, 
very deeply and densely punctate on striae without distinct interspaces between the punctures, 
punctato-granulose on interstriae, striae impressed, elytral declivity rounded, without any 
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extremities, sparsely covered with long hair-like setae in males and with dense brush-like setae 
in females.

Material examined: MALTA: Rabat, Saqqajja, 28.iii.2003, 72 exs., in bark of dead trunk of Pinus 
halepensis, leg. D. Mifsud (CMM), Buskett, 24.vi.2003, leg. D. Mifsud

Distribution: Bosnia Herzegovina, Bulgaria, Croatia, France (including Corsica), Greece, 
Hungary, Italy (including Sardinia and Sicily), Russia, Spain in Europe; Algeria, Tunisia in North 
Africa; Turkey in Asia.

Host plants: Abies pinsapo, A. numidica, Cedrus libanotica, Pinus halepensis, P. pinaster, P. 
pithyusa, P. leucodermis.

Comments: C. numidicus represents a new record for the Maltese Islands.

Tribe Xyleborini

Key to the species of Xyleborus (females)

1. Body length 2.0 - 3.3 mm, elytral declivity flattened, 2. interstriae impressed, without 
tubercles, 1. interstriae with small pointed tubercles at the base and very sparse towards 
apex, 3. interstriae armed by about three widely spaced pointed tubercles, the one near 
middle conspicuously larger than others ...............................................................ferrugineus

– Body length 2.1 - 2.8 mm, elytral declivity distinctly convex, 2. interstriae not impressed, 
without tubercles, 1. and 3. interstriae armed by series of tubercles all of equal size and 
shape .........................................................................................................................volvulus

Xyleborus ferrugineus (Fabricius, 1801)
(Fig. 39)

Diagnosis: Body length 2.0 - 3.3 mm, cylindrical, slender, reddish brown, shining; head concealed 
from dorsal aspect, frons semi-shining, finely reticulate, punctures sparse and small; pronotum 
longer than wide, sides parallel on basic two thirds, rounded frontally, declivity asperate, disk 
sparsely and shallowly punctate; scutellum nicely visible, moderately large, its surface flush with 
adjacent surface of elytra; basal margins of elytra transversely straight, not ornamented, sides of 
elytra parallel, rounded behind, rather coarsely punctate on striae, striae not impressed, interstriae 
finely punctate, elytral declivity steep, flattened, interstriae 1 and 2 flat (2 rather impressed), 
unarmed except for one or two pointed granules at base of 1. interstriae 3 feebly elevated, armed 
by one coarse tubercle at the middle of declivity, one to three smaller pointed granules often 
present on basal half, few small granules present in lateral areas, vestiture of moderately long 
hair-like setae.

Material examined: MALTA: Żebbug, 3.v.1994, 1 ex., under bark of imported logs from Central 
Africa (?) Cameroon (for timber industry), leg. D. Mifsud (CMM).
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Distribution: Partly in Palaearctic Region; throughout the Afrotropical, Australian, Nearctic and 
Neotropical Region.

Host plants: Numerous unrelated host-plants.

Comments: This species was found alive under bark of large logs imported from Central Africa 
and intended for the timber industry. To-date there is no evidence that this species acclimatized 
in the Maltese Islands.

Xyleborus volvulus (Fabricius, 1775)
(Fig. 40)

Diagnosis: Body length 2.1 - 2.8 mm, cylindrical, slender, reddish brown, shining; similar to 
the previous species, but elytral declivity distinctly convex, 2. interstriae not impressed, without 
tubercles, 1. and 3. interstriae armed by series of tubercles all of equal size and shape.

Material examined: MALTA: Żebbug, 3.v.1994, 1 ex., under bark of imported logs from central 
Africa (?) Cameroon (for timber industry), leg. D. Mifsud (CMM).

Distribution: Japan, Russia, Taiwan in Asia; throughout the Afrotropical, Australian, Nearctic, 
Neotropical and Oriental Region. 

Comments: This species was found alive under bark of large logs imported from Central Africa 
and intended for the timber industry. To-date there is no evidence that this species acclimatized 
in the Maltese Islands. A number of records of this species from SE Asia to the SW Pacific and 
many records from Africa may actually refer to X. perforans (Wollaston, 1857) (Wood & Bright, 
1992).

Xyleborinus saxesenii (Ratzeburg, 1837)
(Fig. 41, 42)

Diagnosis: The only species of the genus in Malta. Body length 1.6 - 1.8 mm, cylindrical, 
slender, brown to black, semi-shining to matt; head concealed from dorsal aspect, frons convex, 
reticulate, punctures sparse and shallow; pronotum longer than wide, sides parallel on basic 
two thirds, rounded frontally, declivity asperate, anterior margin armed by small serrations, 
disk matt, reticulate, sparsely and shallowly punctate; scutellum hardly visible, cone-shaped, 
displaced cephalad from anterior margin of elytra; basal margins of elytra transversely straight, 
not ornamented, sides of elytra parallel, elytral declivity shallowly bisulcate, interstriae 1 and 
3 feebly elevated, each armed by a row of pointed tubercles, interstriae 2 impressed, unarmed 
except one or two minute granules at the base, small tubercles on lateral areas of the declivity, 
vestiture of short hair-like setae.

Material examined: MALTA: Msida (University grounds), 12.xi.1993, 1 ex., leg. D. Mifsud 
(CMM); Żejtun, 12.ii.2003, 1 ex., leg. D. Mifsud (CMM).
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Distribution: Albania, Austria, Azerbaijan, Azores, Belarus, Belgium, Bulgaria, Croatia, Czech 
Republic, Denmark, Estonia, France (including Corsica), Germany, Great Britain, Greece, 
Hungary, Italy (including Sardinia and Sicily), Latvia, Lithuania, Luxemburg, Macedonia, 
Moldavia, Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, Spain, 
Sweden, Switzerland, Ukraine, Yugoslavia in Europe; Algeria, Canary Islands, Egypt, Libya, 
Morocco, Madeira, Tunisia in North Africa; China, India, Iran, Israel, Japan, Kazakhstan, 
Kyrgyzstan, Mongolia, North Korea, Russia, South Korea, Syria, Tajikistan, Turkmenistan, 
Turkey in Asia; worldwide in Afrotropical, Australian, Nearctic, Neotropical and Oriental Region.

Host plants: Numerous unrelated hosts.

Comments: X. saxesenii represents a new record for the Maltese Islands.

Tribe Cryphalini

Hypocryphalus scabricollis (Eichhoff, 1878) comb. nov.
(Fig. 43, 44)

Diagnosis: The only species of the genus in Malta. Body length 1.54 - 1.95 mm, suboval, very 
stout, sub-oval, yellowish-brown, pronotum bicoloured, lighter posteriorly, matt; frons convex, 
flattened above epistoma, strongly shagreened, finely sparsely punctate; pronotum nearly as 
wide as long, anterior margin armed by conspicuous teeth, summit well developed in basal third, 
declivity long, somehow flattened, asperate, surface covered with rather dense microscopic scale-
like setae and erected sparse hair-like setae; elytra rounded, rather short, broadly rounded behind, 
striae not impressed, sparsely punctured, interstriae almost smooth, very densely and very 
finely punctate, much wide than striae, matt, elytral declivity convex, steep, 1. and 2. interstriae 
somehow flattened to the elytral apex (apical margin of elytra nearly transversely straight), 
vestiture as on pronotum.

Material examined: MALTA: Migra Ferħa, 22.vii.1996, 1 ex., leg. C. Farrugia (CKP); Żejtun, 
24.x.1991, 1 ex., leg. D. Mifsud (CKP), Żejtun, 22.x.1997, 1 ex., leg. D. Mifsud (CKP), Żejtun, 
24.xi.2001, 1 ex., leg. D. Mifsud (CMM); Fawwara, 4.ix.2001, 10 exs., leg. Dandria, on Ficus sp. 
(CKP, CMM); St. Thomas Bay, Tal-Munxar, 13.iv.2003, 2 exs., leg. D. Mifsud (CMM); Floriana, 
10.ix.2002, 11 ex., on Ficus atrocarpae, leg. A. Catania; Buskett, 15.v.2003, 1 ex., leg. D. Mifsud 
(CMM).

Distribution: This species was described from Hindostan (Barma).

Host plants: Ficus retusa, Ficus sp.

Comments: The specimens collected in Malta were compared to all Cryphalus species in Schedl’s 
collection in Wien and Knížek’s collection in Prague. The species was found morphologically 
related to the Indian species, Cryphalus scabricollis Eichhoff, 1878. A detailed study of material 
attributed to C. scabricollis (including its synonyms) revealed that the Maltese material is 
identical with specimens of Cryphalus dilutus Eichhoff, 1878, a species which was put under 
synonymy of C. scabricollis by Wood (1989).  The Maltese specimens as well as specimens of C. 
dilutus deposited in Wien (Holotype examined) differ from C. scabricollis (Allotype examined) 
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morphologically by the remarkably prolonged pronotum anteriorly. However due to insufficient 
material for comparison (high external sexual dimorphism in shape of pronotum and frons 
exist in Hypocryphalus) and impossibility to study wide intra-specific variation of both named 
species, we follow Wood (1989). Future work could lead to the resurrection of C. dilutus from 
its synonymy. Due to the generic characteristics, mainly remarkably procurved antennal club 
sutures, the species is here transferred to the genus Hypocryphalus Hopkins, 1915. H. scabricollis 
is definitely an introduced species in the Mediterranean Region. The genus currently accomodates 
around 50 described species distributed mainly in the Afrotropical, Oriental and Australasian 
regions. This is the first record of the genus in Europe.

Key to the Maltese species of Hypothenemus (females)

1. Body length 1.0 - 1.3 mm; antennal club rounded, suturae weekly procurved; pronotal 
declivity rounded from lateral view, asperities on pronotal declivity numerous and arranged 
in rather regular concentric rows; pronotal and elytral errected setae about twice longer than 
wide, scale-like ..........................................................................................................eruditus

– Body length 1.35 - 1.55 mm; antennal club remarkably longer than wide, suturae straight, 
club segments constricted near sutura; pronotal declivity flattened from lateral view, 
asperities stronger and more pointed, absent on the flattened part; pronotal and elytral errected 
setae at least five times longer than wide, more hair-like ..................................leprieurii

Hypothenemus eruditus Westwod, 1836
(Fig. 45, 46)

Diagnosis: Body length 1.0 - 1.3 mm in females (0.7 - 0.8 in males), cylindrical, dark brown 
to almost black, vestiture pale; frons convex, slight transverse impression immediately above 
epistoma, rugose-reticulate, finely punctate, small median groove or tubercles at upper level 
of eyes; pronotum wider than long, anterior margin armed by four to eight teeth, summit 
well developed, declivity asperate, asperities arranged in rather regular concentric rows; 
elytra parallel, narrowly rounded behind, striae not impressed, punctured, interstriae almost 
smooth, as wide as striae, finely punctate, elytral declivity convex with interstriae finely 
granulate; vestiture of mixture of hair- and scale-like setae, pronotal and elytral erected setae 
about twice longer than wide, scale-like.

Material examined: MALTA: Żejtun, 22.x.1997, 1 ex., leg. D. Mifsud (CMM), 12.x.2001, 1 ex., 
leg. D. Mifsud (CMM); Baħrija, 16.vii.1997, 1 ex., leg. D. Mifsud (CBT); St. Thomas Bay, Tal-
Munxar, 14.i.2003, 1 ex., in dead branch of Capparis sp., leg. D. Mifsud] (CMM).

Distribution: Azebaijan, Azores, Croatia, France (including Corsica), Italy (including Sicily, 
Malta, Spain, Russia, Turkey, Ukraine in Europe; Algeria, Canary Islands, Egypt, Morocco, 
Madeira in North Africa; China, India, Iran, Israel, Japan, South Korea in Asia; practically 
cosmopolitan species Afrotropical, Australian, Nearctic, Neotropical and Oriental Region.

Host plants: Numerous unrelated host-plants.
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Comments: H. eruditus represents a new record for the Maltese Islands.

Hypothenemus leprieurii (Perris, 1866)
(Fig. 47, 48)

Diagnosis: Somehow similar to previous species, but larger, body length 1.35 – 1.55 mm in 
females, antennal club remarkably longer than wide, suturae straight, club segments constricted 
near sutura; pronotal declivity flattened from lateral view, asperities stronger and more pointed, 
absent on the flattened part; pronotal and elytral erected setae at least five times longer than wide, 
more hair-like.

Material examined: MALTA: Baħrija, 2.v.1990, 2 ex., leg. D. Mifsud (CKP), 16.vii.1997, 2 
exs., leg. D. Mifsud (CBT, CKP); Girgenti, 8.x.1996, 1 ex., leg. D. Mifsud (CBT); Fomm ir-Riħ, 
28.iv.1997, 1 ex., leg. D. Mifsud (CKP); St. Thomas Bay, Tal-Munxar, 13.iv.2003, 1 ex., leg. D. 
Mifsud (CMM). GOZO: Ramla, 18.iv.1990, 1 ex., leg. D. Mifsud (CMM); Għasri, 28.vi.1995, 1 ex., 
leg. C. Farrugia (CMM); Dwejra, 19.vii.1996, 1 ex., leg. C. Farrugia (CBT).

Distribution: Italy (Sardinia) and Malta in Europe; Algeria in North Africa; Cyprus, Israel, 
Syria, Turkey in Asia.

Host plants: Ficus carica.

Comments: H. leprieurii represents a new record for the Maltese Islands.

CONCLUSIONS

Even though the Maltese Islands represent one of the most densely populated countries in the 
world (with some 1,100 inhabitants per km2) with few natural habitats, and even though tree 
species are rather wanting, the present work lists a total of twenty-three species of bark beetles. 
Of these, two species, namely Xyleborus ferrugineus and X. volvulus represent introduced taxa 
which so far were not found to be established in Malta. Both species are mainly found in tropical 
and sub-tropical regions and are often introduced into new territories with wood intended for 
the timber industry. Most of the remaining twenty-one species, represent indigenous species 
with the notable exception being Hypocryphalus scabricollis, an Asian species which was most 
likely introduced with Ficus retusa, a species which is widely planted in Malta along road sides 
and gardens. There are unconfirmed records of this bark beetle on Ficus carica and this should 
be further evaluated. Bark beetles with a confined Mediterranean distribution are represented 
by the following seven species: Hylurgus micklitzi, Phloetribus scarabaeoides, Liparthrum 
mori, Hypoborus ficus, Scolytus amygdali, Pityogenes calcaratus and Hypothenemus leprieurii. 
Species having Mediterranean distributions with penetrations in Europe are represented by 
Kissophagus hederae, Phloeosinus thujae, Orthotomicus erosus (records of this species from Asia 
should possibly refer to O. angulatus (Eichhoff, 1875)), Thamnurgus characiae and Crypturgus 
numidicus. South-European species are represented by two taxa, namely Scolytus sulcifrons and 
Crypturgus cylindricollis. Species with much larger geographical distributions are represented 
by the remaining taxa. Thus Hylesinus varius and Scolytus mali can be considered an Euro-Asian 
species; Scolytus rugulosus is also considered as a Euro-Asian species but it is also present in the 
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Figures 1-12: Bark beetles, dorsal and lateral views. 1-2: Hylurgus micklitzi; 3-4: Kissophagus 
hederae; 5-6: Hylesinus varius; 7-8: Phloetribus scarabaeoides; 9-10: Phloeosinus thujae; 11-12: 
Lipathrum mori.
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Figures 13-24: Bark beetles, dorsal and lateral views. 13-14: Hypoborus ficus; 15-16: Scolytus 
sulcifrons; 17-18: Scolytus mali; 19-20: Scolytus amygdali; 21-22: Scolytus rugulosus; 23-24: 
Pityogenes calcaratus, male.
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Figures 25-36: Bark beetles, dorsal and lateral views. 25-26: Pityogenes calcaratus, female;       
27-30: Orthotomicus erosus; 27-28: male; 29-30: female; 31-32: Thamnurgus characiae; 33-34: 
Coccotrypes dactyliperda; 35-36: Crypturgus cylindricollis.
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Figures 37-48: Bark beetles, dorsal and lateral views. 37-38: Crypturgus numidicus; 39:    Xyleborus 
ferrugineus; 40: Xyleborus volvulus; 41-42: Xyleborinus saxesenii; 43-44: Hypocryphalus scabricollis; 
45-46: Hypothenemus eruditus; 47-48: Hypothenemus leprieurii.
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whole Palaearctic Region. Three species, Coccotrypes dactyliperda, Xyleborinus saxesenii and 
Hypothenemus eruditus may be finally considered as cosmopolitan species.

  Not much can be said on the status of most species in the Maltese Islands as further collections 
need to be carried out. However, some general remarks on some species can be considered. For 
example Phloeotribus scarabaeoides represents taxon which is common wherever olives are 
cultivated. Hypoborus ficus is another extremely common species found practically wherever 
Ficus carica is present. Scolytus amygdali seem to be the species which is mostly associated with 
cultivated stone-fruit and thus able to provoke considerable damage in such crop plants. Pinus 
halepensis is the only native pine tree in Malta, which is widely planted in private and public 
gardens and along roadsides. Species associated with this host are often found in large numbers 
when a dying or a freshly dead tree is found. Thamnurgus characiae is a common bark beetle 
in continental Europe but in Malta this species represents a very rare taxon, due to the rarity of 
its host plant, Euphorbia characias which is now confined to few locations in Malta and Gozo. 
Protection of these sites would be an effective way to preserve also Thamnurgus characiae.

ACKNOWLEDGEMENTS

  We thank Roger Beaver (Thailand) and Heinrich Schönmann (Austria) for confirming certain 
problematic issues on scolytid taxonomy. We also thank Henry Borg-Barthet, Paul Sammut and 
Charles Farrugia for donating species of bark beetles from their collections. We also thank Enzo 
Colonnelli (Rome, Italy) for the critical review of the present work and for useful suggestions. 
This work was partly supported by the Ministry of Agriculture of the Czech Republic, Project 
No. MZe 002070203 Stabilization of forest functions in antropically disturbed and changing 
environmental conditions. 

REFERENCES

andreS, a. (1916) Verzeichnis der während meiner Kriegsgefangenschaft von mir auf Malta 
gesammelten Lepidoptera, Hemiptera und Coleoptera. Entomologische Rundschau, 
33 (12): 57-59.

Borg, J. (1922) Cultivation and diseases of fruit trees in the Maltese Islands. Malta 
Government Printing Office, vii + 622 pp.

Bright, d. e. & Skidmore, r. e. (1997) A Catalog of Scolytidae and Platypodidae 
(Coleoptera). Supplement 1 (1990-1994). NCR Research Press, Ottawa, Ontario, Canada. 
vii + 368 pp.

Bright, d. e. & Skidmore, r. e. (2002) A Catalog of Scolytidae and Platypodidae 
(Coleoptera). Supplement 2 (1995-1999). NCR Research Press, Ottawa, Ontario, Canada. 
611 pp.

Cameron m. & Caruana gatto, a. (1907) A list of the Coleoptera of the Maltese Islands. 
Transactions of the Entomological Society of London, 59 (3): 383-403.

CiLia, J.L. (1974) A Revision of the Scolytinae (Coleoptera-Curculionidae) of the Maltese 
Islands. The Maltese Naturalist, 1 (5): 15-20.

CoLonneLLi, E. (2003). A revised checklist of Italian Curculionoidea (Coleoptera). Zootaxa, 337: 
1-142.

KNÍŽEK, M. & Beaver, r. (2004) taxonomy and systematics of bark and ambrosia beetles (pp.41-
54). In: Lieutier, F., Daz, K.R., BattiSti, A.,Grégoire, J.-C. & EvanS H.F. [eds.].  Bark and 
Wood Boring Insects in Living Trees in Europe, a Synthesis. Kluwer Academic Publishers, 
Dordrecht,  Boston, London. xiv + 569 pp.

The Bark Beetles of the Maltese Islands 51



LaWrenCe, J.f. & neWton, a.f. Jr. (1995) Families and subfamilies of Coleoptera (with selected 
genera, notes, references and data on family-group names) (pp. 779-1006). In: PakaLuk, 
J. & SLiPinSki, S.a. [eds.]. Biology, Phylogeny, and Classification of Coleoptera. Papers 
Celebrating the 80th Birthday of Roy A. Crowson. Volume two. Muzeum I Instytut PAN, 
Warszawa, vi + 559-1092 pp.

LanfranCo, e. (1989) The Flora (pp. 5-70). In: SChemBri, P. J. & SuLtana, J. [eds.] Red Data 
Book for the Maltese Islands. Department of Information, Malta. viii + 142 pp.

Luigioni, P. (1929) I Coleotteri d’Italia, Catalogo Sinonimico, Topografico, Bibliografico. 
Memorie della Pontificia Accademia delle Scienze, I Nuovi Lincei, (2), 13: 1-1160.

mifSud, d. & audiSio, P. (2008) The Kateretidae and Nitidulidae of the Maltese Archipelago 
(Coleoptera). Bulletin of the Entomological Society of Malta, 1: 15-37

Pfeffer, a. (1995) Zentral- und westpaläarktische Borken- und Kernkäfer (Coleoptera, 
Scolytidae, Platypodidae). Entomologica Basiliensia, 17: 5-310.

SaLiBa, L.J. (1963) Insect pests of Crop Plants in the Maltese Islands. Department of 
Information, Malta. 35 pp.

Wood, S. L. (1989) nomenclatural changes and new species of Scolytidae (Coleoptera), Part IV, 
Great Basin Naturalist, 49: 167-185.

Wood, S. L. & Bright, Jr. d. e. (1992) A Catalog of Scolytidae and Platypodidae (Coleoptera), 
Part 2: Taxonomic Index (Vol. A & Vol. B). Great Basin Naturalist Memoirs. No. 13. 1553 
pp.

Received: March 20, 2009
Accepted: August 25, 2009

                                                                                                                   D. MIFSUD & M. KNÍŽEK52

ISSN : 2070-4526
Date of Publication : 30th September 2009
© Entomological Society of Malta, 2009
© The Authors, 2009



ABSTRACT. Phyllonorycter trifasciella represents a new record for the Maltese 
Islands. A short description, distribution, and biology including larval food plants of 
this species are included.

KEY WORDS. Lepidoptera, Gracillariidae, Phyllonorycter trifasciella, Maltese 
Islands, new record.

INTRODUCTION

  The Family Gracillariidae has a worldwide distribution and currently accomodates 98 genera 
with 1,809 described species (De Prins & De Prins, 2005). In Europe this group is represented by 
26 genera within three subfamilies, the Gracillariinae with 91 species, the Lithocolletinae with 
138 species and the Phyllocnistinae with 9 species (Buzsko, 2004).

       The principal character separating the Gracillariidae from other families is the hypermetamorphosis  
of the larva. During the first instar, the larva mines the epidermal cells of leaves or, less often, the 
tender bark and obtains its food via sap-sucking. After the second or third ecdysis the larva feeds 
on the parenchyma in the normal manner of lepidopterous larvae, a change necessitating a major 
restructuring of the head-capsule and mouth parts (Emmet, 1985)  

 The four known gracillarid species in Malta include Dialectica scalariella (Zeller, 1850), 
Caloptilia coruscans (Walsingham, 1709), Phyllonocnistis citrella (Stainton, 1856) (sammut, 
2000), and Phyllonorycter messaniella (Zeller, 1846) (sammut & Mifsud, 2008). The present 
work provides information on a fifth species recently found in Malta.

Phyllonorycter trifasciella (Haworth, 1828)

Material examined: MALTA: Għargħur, Wied Anġlu, 5.iii.2007, 1 ex., (by beating), 8.ii-30.iii.2009, 
8 exs., (ex-larva); Mellieħa, Għajn Żnuber, 21.iii-6.iv.2009, 6 exs., (ex-larva); Naxxar, Naxxar Gap, 
23.xii.2007, 1 ex., (by beating), 3.iii-25.iv.2009, 26 exs. (of which 8 exs. on Scabiosa maritima L.); 
Naxxar, 20.v.2009, 1 ex., (at light). All examined material was collected by the author. Ex-larvae 
material was collected from Lonicera implexa Ait.

Short description: Wing span 6.5 - 9 mm (n = 43). Adult as in fig. 1. Head with a vertical tuft 
orange brown becoming whitish at the back. Labial palps whitish. Antenna ¾ of wing length, 
fuscous banded off-white. Thorax orange brown. Forewing orange brown sometimes pinkish; 
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two white fascia one at one fifth and the other at one half from base. The first sinuate outwards 
in the costal half, the second angled outwards in the costal half less so in the dorsal half. Both 
fascias preceded with black; the first a wide patch in the costal half being reduced to a line in 
the other half, the second similar but widening in the dorsal half. Two costal strigulae and one 
dorsal beyond fasciae; all white, first costal and dorsal opposite each other at two thirds and 
curving outwards. Both preceded with black scales, widest on costa. A black stripe extends from 
the meeting point widening towards the fringe. The second costal strigula close to apex curving 
inwards, sometimes preceded by a few black scales. Black apical spot, often extending to second 
costal strigula. Cilia light orange brown from apex to tornus, light grey on dorsum. Hind wings 
grey with fuscous scales. Cilia greyish brown. Abdomen brownish grey.

Figure 1 - Phyllonorycter trifasciella, adult. Figure 2 - Leaf-mine on Lonicera implexa.

Distribution: The species is found throughout Europe including Corsica, Sardinia and Central 
Russia (Buzsko, 2004).

Ecology: The egg is laid on the underside of the leaf, generally close to the mid rib and almost 
always on the outer half. The larva, which is of a yellowish green colour with a light brown head, 
mines inside the leaf. The mine starts as a flat blotch on the underside. As the larva grows it 
contracts the lower epidermis to create a pocket. The contraction is diagonal to the leaf, bending 
it and in the majority of cases forming a cone (Fig. 2.). Pupation takes place inside the mine. The 
pupa is of a light brown colour. Locally, the larva was found to feeds on Lonicera implexa Ait. & 
Scabiosa maritima L. In Naxxar, mines were also found on Lonicera caprifolium L. Elsewhere, 
the species was known from Lonoceria spp., Symphoricarpos rivularis Suksdorf and Leycesteria 
formosa Wallich (Emmet, 1985). On the continent, the species is on the wing in May, August 
and November (Emmet, 1985). Locally, adults have been recorded on the wing in December and 
again from late February to May in probably overlapping broods. 
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ABSTRACT. Tuta absoluta appeared for the first time in the Maltese Islands in April 
2009. Details of the morphology and biology of this agricultural pest are provided.  
The damage caused on tomatoes and the possible impact on Maltese agriculture is 
discussed.

KEY WORDS. Lepidotera, Gelechiidae, Tuta absoluta, tomato, Maltese Islands.

INTRODUCTION

  The Family Gelechiidae is represented in the Maltese Islands by 31 species in 24 genera, several 
of which having confined distributions. Phthorimaea operculella (Zeller, 1873) is a widespread 
and common pest of potato, the larvae mining both stem and tubers. Anarsia lineatella Zeller, 
1839  and the rare Recurvaria nanella (Denis & Schifferüller, 1775), are minor pests of fruit trees, 
while Sitotroga cerealella (Olivier, 1789) causes damage to stored cereals but is rather scarce.  
Epidola melitensis Amsel, 1955, first described from Gnejna Bay, is the only Gelechiid species 
endemic to the Maltese Islands (Sammut, 2000). 

  Tuta absoluta is a South American species first described in 1917 by Meyrick under the name 
Phthorimaea absoluta. The currently accepted name of Tuta absoluta was assigned by Povolny 
in 1994 following a number of earlier changes in nomenclature (EPPO, 2005).

Tuta absoluta (Povolny, 1994)

Distribution: T. absoluta was absent from Europe up to 2005, its range being restricted to 
South America (Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay 
and Venezuela), together with an old unconfirmed record from Japan (EPPO, 2005). The first 
European record of the pest was in 2006 on tomato crops in Castellón, Spain and by 2007 its 
presence was reported in several places along the Mediterranean coast in the province of Valencia. 
The subsequent spread of the pest in Europe and North Africa was very rapid and it has now been 
recorded from Algeria, Libya, Morocco and Tunisia in North Africa and from France, Greece, 
Italy, Malta, Russia and United Kingdom in Europe (EPPO, 2005).

  In the Maltese Islands, Tuta absoluta was first recorded from a greenhouse tomato crop in Dingli 
in April 2009. Following this first report, a survey was initiated by the Plant Health Department 
within the Ministry for Resources and Rural Affairs and it was soon established that the pest 
had already spread to most tomato-growing regions of both Malta and Gozo, and was causing 
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severe damage to both open-field and greenhouse tomato crops. In May 2009, the Plant Health 
Department issued a set of guidelines for the control and eradication of this new pest (mallia, 
2009).

Figure 1, 2 - Tuta absoluta, larva and adult. Figure 3, 4 - Damage on tomato fruit and stems.

Short description: The description which follows is based on a document prepared by the 
“Gruppo di Lavoro Specifico” of the “Comitato Fitosanitario Nazionale Italiano” (anonymouS, 
2009). Ovum cylindrical, 0.22 x 0.38 mm, creamy white to yellow. Larva (Fig. 1): 1st instar 0.4 - 
0.6 mm long, cream with dark head. 2nd - 4th instars greenish or light pink. Length of 4th instar 7 - 8 
mm. Pupa: Length ca. 4.2 mm in males and ca. 4.8 mm in females. Coloration of pupa initially 
greenish turning dark brown at maturity. Adult (Fig. 2): Body length: 5 - 7 mm, wingspan 9 - 11 
mm. Antennae filiform with alternating light and dark bands. Palps prominent, curved backwards. 
Forewings silvery greyish-brown with dark spots. Hindwings grey with fringed border 

Biology: Tuta absoluta is principally a pest of tomato, Lycopersicon esculenta Mill., but is also 
known to feed on potato (Solanum tuberosum Linn.) and aubergine (Solanum melongena Linn.), 
though little information about the damage caused to these crops is available. The larva also feeds 
on other solanaceous plants such as Solanum nigrum (Linn.) and Nicotiana glauca Graham, both 
of which occur locally. The moth is very prolific, with 10 - 12 generations per year when food 
is constantly available. Adults, which are nocturnal, can live for up to 36 days. The females can 
lay up to 260 eggs individually, usually on the leaves but also on other aerial plant parts. The 
length of the life cycle is temperature-dependent. At 30oC the eggs hatch within 4 days of laying. 
The larval stage lasts for 11 days and comprises 4 instars. Pupation takes place in the soil, on the 



plant surface or within leaf mines, the adults emerging after 5 days. The life-cycle is therefore 
completed within one month at 30oC, but can last up to three months at 15oC (anonymouS, 2009). 

DISCUSSION

  The introduction and establishment of Tuta absoluta in the Maltese Islands brings with it severe 
economic repercussions. Tomatoes are one of the principal Maltese crops, being grown throughout 
the year in both Malta and Gozo. In the colder months the crop is grown under protection in 
greenhouses, and is considered to be the principle greenhouse crop. The trophic activity of the 
larvae on tomato fruits (Fig. 3) render them unfit for the market, while mining in the leaves and 
stems (Fig. 4) can lead to lower yields. Greenhouse growers have reported severe damage to 
tomato crops, leading to a sharp drop in income from these crops. 

  However the biggest economic danger posed by Tuta absoluta is to the summer tomato crop, 
grown in the open, which is the raw material for the tomato-processing industry, one of the two 
major Maltese agroindustries. Tomato processors have already reported lower supply of fresh 
tomatoes this summer due to the unacceptable quality of significant amounts of fruit due to T. 
absoluta damage. 

  It is therefore imperative to find ways and means of limiting the damages caused by this pest. 
One of the difficulties associated with chemical control is that T. absoluta had already developed 
resistance to most insecticides in South America, and the moths which arrived in Europe were 
therefore already resistant. Some of the newer insecticides are known to be still effective, and a 
number of them are being recommended by the Plant Health Department, namely Indoxacarb, 
Azadiracthin, Lufenuron, Metaflumizone, Spinosad and Bacillus thuringiensis (mallia, 2009). 
Most promising among these are products based on the bacterium Bacillus thuringiensis (BT), 
since it is difficult for insects to develop resistance to such products. However, since BT-based 
insecticides are not very effective against boring or mining caterpillars, frequent applications are 
necessary so that the larvae can be targeted during periods of exposure. Furthermore the use of 
microbial preparations is more environmentally friendly, since there are no human toxicity or 
residue problems, and they are also permissible in organic production systems. Other control 
strategies such as use of pheromones, antifeedant and biological control using predators or 
parasitoids should also be investigated.
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ABSTRACT. The unwanted introduction of the Red Palm Weevil (RPW) coincides 
with the spread in Malta of two species of Uropodid mites associated with this weevil. 
Usually, adult RPW carry phoretic forms of C. almerodai which are attached to the 
underside of elytrae, and U. marginata that prefers exposed surfaces of sternum, 
pygidium, head and legs. These mites use adult RPW to abandon dead palms and to 
colonize newly infested host-plants. Their role as plant pests is however negligible. 
Even the plant pathogen conidia, Curvularia which are carried by the mites, seem 
unable to germinate in palms under laboratory conditions. Both Centrouropoda 
almerodai and Uroobovella marginata are established in the Maltese Islands.

KEY WORDS. mite biology, ethology, distribution, Mediterranean.

INTRODUCTION

  Several species of mites have a stable or occasional symbiotic relationship with insects from 
various orders. The Red Palm Weevil, Rhynchophorus ferrugineus (Olivier, 1790), a recently 
introduced pest of palms in the Mediterranean Region is no exception, and the following species 
have been reported to be associated with this weevil, namely: Hypoaspis sp. (Peter, 1989; Gomaa, 
2006); Rhynchopolipus rhynchophori (Ewing, 1924) (Husband & FlecHtmann, 1972; ocHoa et 
al., 1995); Rhynchopolipus swiftae Husband & O’Connor, 1999 (Husband & o’connor, 1999); 
Urobovella krantzi (Zaher & Afifi) and Eutogenes punctata (Zaher & Soliman, 1966) (Gomaa, 
2006); Uroobovella marginata Koch, 1839 (raGusa et al., 2009a) and Centrouropoda almerodai 
Hiramatsu & Hirschmann, 1992 (lonGo & raGusa, 2006; raGusa et al., 2009a, 2009b) and 
Uropoda orbicularis (Müller, 1776) (atakan et al., 2009). None of the above mentioned species 
seem to have a possible role in RPW control. The phoretic mite C. almerodai has managed to 
colonise the same habitat colonised by R. ferrugineus in Europe. This phoretic mite might cause a 
higher stimulus to the adult weevils to abandon the palm trees and search for new ones, favouring 
the distribution of both the mite and the beetle. Most probably the phoretic relationship between 
the two of them ends when the beetle reaches a new palm on which the mite would complete its 
life-cycle (lonGo & raGusa, 2006).

  In the present work, the presence of Centrouropoda almerodai and Uroobovella marginata is 
reported as new for Malta and the biology of these species is discussed.
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Figure 1: Centrouropoda almerodai. a, lifted elytrae of adult RPW to show aggregation of mites; 
b, underside of a single elytra bearing more than one hundred phoretic forms of C. almerodai; 
c, phoretic mites and their stalks – white arrows; d, slide-mounted C. almerodai deutonyph and 
e, detail of its anal area; f, right stigma with two Curvularia sp. conidia - black arrows; g, more 
conidia on deutonymph body; h, breeding box where C. almerodai adults (black arrows) were 
reared.
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Figure 2: Uroobovella marginata. a, phoretic deutonymphs on pygidium; b, mites tethered (black 
arrows) on  thorax and head; c, d, phoretic form from dorsum and venter, respectively, black 
arrow on terminal anus; e, left stigma; f, deutonymph: black arrow on left chelicera; g, conidia of 
Curvularia attached to shield seta of a deutonymph.

Centrouropoda almerodai and Uroobovella marginata (Acari: Uropodina)
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MATERIAL AND METHODS

  Data presented in this paper was obtained both in the field, by direct observation and collection 
of mites on RPW, and by breeding mites in the laboratory. R. ferrugineus adults were collected 
between August 2008 and April 2009 from infested Phoenix canariensis from different localities 
in Malta including Floriana, Baħar iċ-Ċagħaq, Ħamrun, Kappara, Madliena, Msida, Mtarfa, 
Pietà, Salini, Santa Venera and Sliema. Furthermore, pheromone traps in which an aggregation 
pheromone available in the market was used were placed in 11 different localities from September 
2008 until December 2008. The localities in which these were placed include Naxxar, Msida, 
Salini, Żejtun, Pietà, Rabat, Żurrieq, Mtarfa, Mġarr, Mrieħel and Qormi. Mites were removed 
from RPW and conserved in 75% ethanol.

  Mites were cleared in lactophenol or Essig’s fluid (Wilkey, 1990) by moderate warming and later 
studied in the same clearing fluid or mounted in PVA. Identifications were made on the basis of 
WisnieWski et al. (1992) for C. almerodai, and GHilyarov & breGetova (1977) for U. marginata. 
Pictures were taken by an Olympus macro digital camera and by Zeiss Photomicroscope III.

RESULTS

Centrouropoda almerodai Hiramatsu & Hirschmann, 1992
(Fig. 1)

  Phoretic individuals of C. almerodai are mainly found on the underside of the elytrae of the RPW, 
rarely on wings and first abdominal terga of the RPW. Their number range from few individuals 
to more than a hundred (Fig. 1a, b). They are firmly attached to the elytra surface through a short 
and stout stalk that originates from the anal area at posterior end of their body and adheres to the 
elytral cuticle by an enlarged circular base. The stalks are persistent on the elytrae and remain in 
place as brown-black spots even once abandoned by the deutonymph (Fig. 1c - white arrows).

  Often, these phoretic mites bring conidia of Curvularia sp. on their cuticle, preferably on 
sternum or dorsal shield (Fig. 1e, h: black arrows).

Uroobovella marginata Koch, 1839
(Fig. 2)

  Phoretic deutonymphs of U. marginata are exposed on the weevil body (Fig. 2a, b), but tethered 
by a long, flexible stalk (Fig. 2b - black arrows) whose distal end is attached to a smooth cuticular 
surface. About sixty mites can be found on a single R. ferrugineus adult. These are mainly found 
on sternum, on pygidium, on thorax and on head and rarely on legs and tarsi.

  Even Urobovella bears Curvularia conidia that are attached to dorsal shield setae (Fig. 2g).

Distinguishing features: It is possible to just distinguish living phoretic forms of the two species 
by a dissecting microscope mainly through stalk morphology and the spiny (Fig. 2a, c, d) aspect 
of Urobovella dorsal shield in comparison to the smoother dorsal shield of Centrouropoda (Fig. 
1d). Also, the attachment site of the mite on the RPW is a good indication of the mite species in 
question. However, authoritative identification requires a compound microscope and a good slide 
mounting technique, proper references plus adequate skills. Once cleared and slide mounted, the
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C. almerodai deutonyphs can be distinguished from those of U. marginata because of the shape 
of the stigma (Fig. 1e; Fig. 2e) and anal plate/terminal anus morphology (Fig. 1g; Fig. 2 c, d - 
black arrows). Also, longer chelicera can be seen through the deutonymph body (Fig. 2f - black 
arrow) in U. marginata.

CONCLUSIONS

  The biology of Centrouropoda almerodai, is better known than that of Uroobovella marginata 
(RaGusa et al., 2009b). Adults lay one egg at a time on the rotting fibres of the palm. Eggs have 
an elliptical shape, and are white and slightly milky. The behaviour of all the young stages is very 
similar; they move on the rotting parts of the palm, looking for food. As a matter of fact, it is 
possible to see the mites pulling out their chelicerae quickly towards the substratum to capture the 
various food residues they feed on. Small larvae enclose from the eggs, each with three pairs of 
legs; they move very slowly and in a few days become protonymphs. These are darker and more 
sclerotized. The next stage, the deutonymph, is the most interesting for the relationship it creates 
with the Rhyncophorus. It is during this stage that mites look for larvae of the RPW, especially 
of the last larval stage. The mites follow them while they excavate tunnels and feed on the palm 
fibres. Even when the mature larvae of the beetle become pupae, the mobile stages of the mite 
will remain on them, until they become adults. At this stage, deutonymphs will quickly abandon 
the pupal exuvia and will quickly move on the still soft body of the adult insect, positioning 
themselves often in large numbers under elytrae and on the membranous wings. At this point, 
in these places it is possible to observe mobile forms, which will soon change into non-moving 
forms, fix themselves on their host, through a peduncle protruding from their anus. In this way, 
when the RPW moves toward a new palm, mites are able to remain attached to the beetle, and 
hence transported to the new host-palm. Once the new palm is reached, the deutonymphs will 
abandon the peduncle, becoming mobile forms, and move onto the palm fibres will feed on them 
to accomplish their biological cycle and becoming adults. Presumably before the last moult, the 
deuto might eat dead Rhyncophorus, probably because its high proteinic value will accelerate 
their transformation into adults.

  The possible role of phoretic acari in plant pathogen conidia dispersion (i.e. Curvularia sp.) 
must be investigated to understand the role of the fungus in palm damages.

  Both Uroobovella marginata and Centrouropoda almerodai can be considered as acclimated 
and widely distributed in Malta.
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ABSTRACT. A previously unrecorded psychid from the Maltese Islands, Stichobasis 
postmeridianus sp. n. is described. Ovum, larva, larval case, pupa, male and female 
genitalia and biology of the species are described and illustrated. Data on its life cycle 
and larval host plants are also included.

KEY WORDS. Lepidoptera, Psychidae, Stichobasis postmeridianus sp. n., Maltese 
Islands

INTRODUCTION

  The genus Stichobasis Kirby, 1892 is represented by two described species. Stichobasis 
helicinoides Heylaerts, 1879, known from Mt. Parnassus, Greece (type locality), (Heylaerts, 
1879), Slovenia (sauter & HÄttenscHwiler, 1996) and doubtfully from southern Russia 
(arnscHeid, 2004) and the subspecies minimus Rutjan, 1998 is known from Crimea in the Ukraine 
(Kara-Dagh nature reserve (type locality) (rutjan, 1998). The second species, Stichobasis mima 
Bourgogne, 1939, is known from Ghazir (type locality) in Syria (Bourgogne, 1939). 

   The species of the genus Stichobasis are small, dark in colour without any markings. Quite 
similar in size and general appearance are also species of the genus Reisseronia Sieder, 1956. 
The two genera can be distinguished by subtle differences. The last 4 - 5 abdominal, dorsal, 
intersegmental skins of Stichobasis males bear thorn-fields, while Reisseronia species have no 
such thorn-fields. In the male genitalia the valvae of Stichobasis have a brush-like field of thorns 
facing towards each other whereas no such brushes are present in Reisseronia species.

   The new species described here under extends the distribution range of the genus further to the 
west and for the first time a detailed life-history is provided which was never known for any other 
Stichobasis spp.

MATERIAL AND METHODS

  The entire life-cycle of the new species was followed in captivity. Photos were taken using a 
digital camera (Optikam USB) and line drawings were done using both dissecting microscope 
(Optica Lab 2) and compound microscope (Zeiss Axioscop 2 plus) with drawing tube attachments.

  The holotype is deposited in the National Museum of Natural History, Mdina, Malta. The 
paratypes have been deposited in the private collections of the authors and in the private 
collections of Mr Peter Hättenschwiler (Switzerland); Mr Aldo Catania of Zebbug, Malta; Mr  
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Anthony Seguna of Naxxar, Malta; Dr Erwin Hauser of Wolfern, Austria; Profs. Dr Willi Sauter 
of Illnau, Switzerland; Mr Thomas Sobczyk of Hoyerswerda, Germany and Profs. Evgeniy 
V.Rutjan of Kiev, Ukraine. Paratypes have also been deposited in the following institutions, the 
Museum of Natural History, Washington DC, USA; INRA, Orleans Forestry Unit, Olivet, France; 
Naturhistorischen Museum Wien, Austria; the Zoological Museum, Copenhagen, Denmark and 
The Natural History Museum, London, UK.

Stichobasis postmeridianus sp. n.

Material examined: MALTA: Holotype: Naxxar (35º 54’ 49” N; 14º 26’ 37” E), ex-ova, 13.v.2008, 
1 ♂, 114 m., leg. M. Zerafa; Paratypes 102 ♂♂, 59 ♀♀: Naxxar (35º 54’ 49” N; 14º 26’ 37” E,), 
6.v.1988, 1 ♂, 114 m., leg. A. Zerafa, same locality, ex-ova, 23.iv - 23.v.2008, 6 ♂♂, 4 ♀♀, same data 
but 3.iv-11.vi.2009, 63 ♂♂, 37 ♀♀, leg. M. Zerafa; Baħrija, Fomm ir-Riħ (35º 54’ 11” N; 14º 21’ 10” 
E), 31.iv.2001, 1 ♂, 120 m., leg. M. Zerafa; Birguma (35º 55’ 18” N; 14º 26’ 50” E), 3.v.2006, 1 ♂, 
91 m., leg. M. Zerafa; Għajn Tuffieħa, Fawwara (35º 51’ 37” N; 14º 22’ 53” E), 4.v.2006, 1 ♂, 214 
m., leg. M. Zerafa; Buskett (35º 51’ 33” N; 14º 23’ 59” E), 2-15.v.2007, 9 ♂♂, 2 ♀♀, 213 m., same 
data but 8-22.v.2009, 10 ♂♂, 12 ♀♀, leg. M. Zerafa; Mosta, Wied il-Għasel (35º 54’ 33” N; 14º 25’ 
32” E), 1-14.v.2007, 8 ♂♂, 2 ♀♀, 61 m., same data but 10.v.2008, 1 ♂, leg. M. Zerafa; Dingli (35º 
51’ 37” N; 14º 22’ 53” E), 9-18.v.2008, 2 ♀♀, 214 m., leg. M. Zerafa; Qrendi, Maqluba area (35º 
50’ 5” N; 14º 27’ 30” E), 14.iv.2001, 1 ♂, 99 m [genitalia preperation by Peter Hättenschwiler No. 
2559], leg. D. Magro;

Besides the above type-series, bags which were either empty or failed to eclose were collected from 
Wied Anġlu in Għargħur (35º 55’ 27” N; 14º 27’ 7” E, 114 m.)

Figure 1 - Stichobasis postmeridianus sp. n. adult male.



Description: Male: Wingspan 7.7 mm - 8.7 mm (n=18) (Fig. 1). All wings ovate, dark grey, 
almost black, covered in dense black hair-like scales having a violet iridescence. Forewing with 
9 veins off the discoidial cell (Fig. 2a), r3 + r4 stalked. Hindwing with 5 veins off the discoidial 
cell (Fig. 2b). Frenulum ¼ hindwing length. Scales on forewings are narrow, class 1-3 (sauter 
& HÄttenscHwiler, 1999); outer margin with longer scales becoming hair-like on inner margin. 
Scales on hindwings of class 1-2, with similar scales on outer margin but longer and hair-like 
around inner margin. Antennae (Fig. 2c) lanceolate and pectinate on both sides, ⅓ - ⅜ of forewing 
length, consisting of 16-18 segments. Antennal segments covered in black scales but pectinations 
covered in black sensory hairs. Pectinations arise from base of flagellomers all along antenna 
(Fig. 2d). Head without occelli, black and covered in black hairs. Labial palps long with black 
hairs. Proboscis absent. Eyes round; distance between eyes about 1½ times that of eye diameter. 
Thorax and abdomen black, covered in black and grey hairs. Abdomen extendable to 3 times 
its normal length; on the last 4-5 dorsal inter segmental skins, a field of thorns is present. The 
thorns are directed anteriorly. Forelegs without epiphysis, middle legs with one pair of tibial 
spurs; hind legs also with one pair of tibial spurs. All legs covered with dark grey scales. Male 
genitalia (ventral view) as in figure 2e, vinculum rounded, saccus mostly missing or very short, 
anellus long, and guiding the aedeagus over a distance of 2 to 2.5 times its diameter. Valves 
longer than tegumen, sacculus reaches only ⅔ of the valve length. Aedeagus straight, apical part 
ball shaped, length approx. ⅔ of the whole genital from vinculum to tegumen which is notched. 
The male genitalia of S. mima (Fig. 2f), S. helicinoides (Fig. 2g) and the S. helicinoides minimus 
(Fig. 2h) are included for comparison. Female: Apterous, cylindrical, length 7 mm, diameter 
1.7 - 2 mm (n = 8) (Fig. 3a, b). Head pale yellow, 0.5 mm in diameter. Eyes ovate, black, about 
⅓ head diameter. Antenna reduced (Fig. 3c), about ½ head diameter in length. Head and thoracic 
segments sclerotized dorsally, transparent. Wings reduced to a stump. Legs partially developed; 
tibia and tarsus consisting of one segment each. Pretarsus and claws present. Abdominal segments 
soft and dark yellow. Fine white hairs on thoracic segments dorsally. A full ring of dense hair-like 
setae are present on segments 7 - 8 (Fig. 3d). The segments which follow form the ovipositor 
which can be extended to its full length. The arrow included in figure 3d indicates the genital 
opening, the ostium bursae. Ovum: Oval, 0.85 - 0.92 mm long and 0.56 - 0.60 mm in diameter 
(n = 6); eggshell soft, devoid of markings and sculpture (Fig. 3e). Pale yellow when freshly laid, 
colour changing to grey with the development of the embryo. Larva: Last instar larva (Fig. 3f, g) 
4 - 7 mm in length and 1.2 - 2 mm in diameter (n=2); General colouration pinkish yellow. Head 
black, thoracic segments pale with a black scutellum on each segment. A whitish line traverses 
the thorasic segments dorsally, and this is repeated laterally on segments II and III. Thoracic legs 
blackish. Suranal plate black. Labrum with four pairs of setae. Bag: Male bags (Fig. 3h) 6.5 - 7.2 
mm long and 1.6 - 2.3 mm in diameter (n = 39); Female bags (Fig. 3i) 9.0 - 10.9 mm long and 
2.5 - 3.0 mm in diameter (n = 16). Cylindrical, tapered at rear end, with a circular cross section 
and constructed from silk, sand particles and pieces of organic debris, mostly twigs. The inside 
of the bag is covered in a well-finished silk layer. Externally, apart from sand and soil particles, 
there are large pieces of twigs, 2 - 16 mm long placed longitudinally; dried leaves and sometimes 
pieces of seeds are also used. Pupa: The male pupa (Fig. 4) is of a light brown colour; 4 mm 
long and 1.2 mm in diameter. It is adecticous incomplete (ie. the body appendages are not free 
but their shape is distinctly outlined, the abdomen being very mobile); the last 5 abdominal 
segments are equipped with rows of thorns dorsally, pointing posteriorly. The pupa also has two 
thick, upwardly directed thorns placed ventrally on the last segment. The appendage sheaths 
are arranged normally. Head plate with four pairs of bristles. The female pupa is brown, almost 
cylindrical. Length 5.6 - 6.5 mm and 1.6 - 1.9 mm in diameter. The dorsal thorns are present on 
the last four segments but are reduced in size. As in the male pupa (Fig. 5), female head plate with 
four pairs of bristles (Fig. 6). 
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Figure 2 a-e: Stichobasis postmeridianus sp. n. a, forewing; b, hindwing; c, antenna; d, detail of  
antenna; e, male genitalia. Figure 2 f-h: male genitalia; f, S. mima (redrawn after Bourgogne, 1939);  
g, S. helicinoides (redrawn after Sieder, 1965); h, S. helicinoides minimus (after Rutjan, 1998).
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Figure 3 a-i: Stichobasis postmeridianus sp. n. a, female in exuvia; b, female without exuvia; c, 
detail of head and thorax; d, last abdominal segment of female; e, ova; f, last instar larva (dorsal 
view); g, last instar larva (lateral view); h, male bag; i, female bag.   

a cb        

d

g hf        

e

i



                                                                                                                M. ZERAFA & P. SAMMUT

Figure 4-7: Stichobasis postmeridianus sp. n. 4, male pupal case (empty); 5, male head plate 
(ventral view); 6, female head plate (ventral view); 7, male and female in copulation; 8, oviposi-
tion process; 9, habitat of S. postmeridianus sp. n.
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Table 1 provides morphological details of the described Stichobasis species.

Table 1. Comparison of morphological characteristics of the species and subspecies of the genus 
Stichobasis
  
Morphological 
characters

S. helicinoides S. helicinoides
ssp. minimus

S. mima S. postmeridianus
sp. n.

Veins off 
discoidal cell

forewing  8
hindwing 5

forewing  8
hindwing  5

forewing  8
hindwing  5

forewing  9 (8)
hindwing  5

Antenna segments 15 - 17 17 - 18 15 - 17 16 - 18 
Wing span (mm) 13.0 8.0 - 9.5 12.5 - 14.0 7.7 - 8.7
Male genitalia
saccus

short, blunt, 
stump

missing missing, rounded missing

Relation between 
valves and 
tegumen

valves reach end 
of  tegumen

valves a little 
shorter than 
tegumen

valves a little 
shorter than 
tegumen

Valves much 
longer  than 
tegumen

Aedeagus Curved, longer 
than the length of 
the genital

Curved, same 
length as the 
genital

Curved, approx. 
2/3 the length of 
the genital

Straight with 
apical ball, same 
length as the 
genital

Anellus short long short long

BIOLOgY AND LIFE CYCLE

  Oviposition starts in May and the ovum stage lasts from 2 to 3 weeks. Eggs laid at the end of May 
hatch between mid- to end June. As soon as the young larvae start emerging from the mother’s 
bag they start constructing a small conical bag using the mother’s hairs and other small particles. 
Initially the bag is approximately 1mm long and 0.6 mm in diameter. For the next 5 to 6 weeks the 
larvae continue to enlarge the bag using fine sand and soil particles only. The bag is maintained 
and enlarged as often as required. To enlarge the bag the larva forages on the ground and selects 
fine particles of sand and solid organic particles and attaches them to the opening, layering them 
and spinning silk on the inside. This method of construction is evident when different coloured 
particles are used from one layer to another. When the larva grows larger, about 4 - 5 mm in 
length, it starts using pieces of twigs and leaves to enlarge the case as follows: Laterally, a small 
slit is cut from the opening. The selected twig to be attached is checked and trimmed to the 
desired length then positioned longitudinally over the slit and spun with silk to form part of the 
bag. This process is repeated 2 - 3 times, and with each subsequent enlargement it often covers 
the smoother parts of the bag completely. In the final instar the bag opening is decorated with 
splinters of twigs not larger than 0.5 mm in length. The inside is smoothened with a fine layer of 
silk. The young larvae start feeding mostly on drying leaves and detritus. By late June to mid-July 
the bags measure approximately 2.5 mm long and hide themselves under the soil and in small 
crevices in very shady locations, preparing for diapause. Diapause takes place during the hot 
summer months and lasts for about four months. In the last week of September or the first weeks 
of October the larvae break their diapause. They start feeding on low plants and decaying leaves, 
with the bag serving as an excellent camouflage. The larvae stay mostly close to the ground and 
feed during the day. By the end of April of the following year the larva finds a sheltered spot, 
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either on shrub branches or rocks and attaches the bag securely from the front opening, leaving 
the rear end clear from any obstacles and facing downwards. The larva also spins silk threads, 
crossing on the inside of the rear end. These tensioned threads keep the aperture shut. The pupal 
stage lasts for about 10 - 12 days. Before adult emergence, the male pupa works itself out of the 
bag using the dorsal thorns. The two ventral thorns prevent it from completely falling out, mostly 
stopping half way out prior to complete emergence. The female pupa remains inside the bag. 
Adult females emerge in the late hours of the morning. Upon emerging they wriggle slightly out 
of the bag to clear the opening and tear the retaining silk threads. Then they wriggle back inside 
the pupal case, emitting pheromones. This activity leaves a lot of hair from the thorax in the 
aperture of the bag. Males emerge in the early afternoon (around 13:00 hrs GMT) and within a 
quarter of an hour they are dry and flying, searching for females.

  Mating takes place in the afternoon. When a male is attracted by a female, it locates the opening 
of the bag and inserts its extended abdomen. This process is facilitated by the thorns on the dorsal 
intersegmental skins 4 - 5.  Mating takes place while the female is inside the pupal case (Fig. 
7). Copulation lasts for a few minutes. The male then flies off in search of another female. After 
about 20 minutes the female starts oviposition. The eggs are laid inside the exuvia, carefully 
placed one next to the other, layer upon layer. Hair from the lower abdomen is placed between the 
egg layers for cushioning. Each female lays about 50 eggs. While laying she pushes herself out of 
the exuvia and when egg laying is completed she packs the remaining hair from her abdomen in 
the opening of the exuvia, and then she wriggles out of the bag and dies. The oviposition process 
was observed under the microscope (Fig. 8). Adult males live from 10 - 17 hours; virgin females 
can live up to 10 days.  

Habitat: Stichobasis postmeridianus sp. n. appears to prefer typical garigue habitats (Fig. 9) 
situated on valley slopes. In the wild, larvae have been collected from Lotus edulis L., Lotus 
cytisoides L., and Leontodon tuberosus L.  In captivity they fed on various plants, including 
Sonchus oleraceus L., Lotus edulis L., L. ornithopodioides L., Medicago littoralis, Ranunculus 
bullatus L., Polygonum aviculare L., Diplotaxis tenuifolia L. and Urtica dubia Forsk. The new 
species appears to be widely distributed on the Island of Malta, being known from Buskett, 
Mosta, Għargħur, Għajn Tuffieħa, Naxxar, Birguma, Qrendi and Dingli. It has not yet been 
recorded from Gozo or Comino.

Derivatio nominis: The species is named postmeridianus after its habit of flying in the afternoon. 
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ABSTRACT. Pauesia silana is recorded for the first time from Malta and the Lefkada  
and Meganissi islands in Greece. From Malta, the species was reared from Cinara 
palaestinensis on Pinus halepensis from material collected from Buskett. From  the 
Greek islands, the species was collected on Cinara sp. on the same mentioned host-
plant. The new  record contributes  to the information on its  distribution, hosts and 
plant associations in the Mediterranean area.

KEYWORDS. Aphidiinae, Cinara palaestinensis, Pinus halepensis, Pauesia silana,  
Lefkada, Meganissi, Malta.

INTRODUCTION

 In recent years, there have been many studies on aphid parasitoids especially in south-eastern 
Europe and Asia Minor (e.g.  Kavallieratos et al., 2001, 2004;   el-Mali et al., 2004). 
Unfortunately, this is not the case for Malta where very few records of aphid parasitoids exist in 
the entomological literature. Earlier literature on this subject in Malta was summarised by Mifsud 
(1997) and hereunder data is provided on these earlier records with some additional information 
and comments.

  farrugia (1995) reared a total of five species of aphidiine braconids from aphids.  Lysiphlebus 
fabarum (Marshall, 1896) was reared from Myzus persicae (Sulzer, 1776). This record needs 
validation as this parasitoid is not normally associated with the mentioned aphid. It could 
have been either a mixture of another aphid species from where the parasitoid emerged 
or a misidentification of the parasitoid itself. However, the presence of L. fabarum in Malta 
was recently confirmed through rearing of this parasitoid from Aphis craccivora Koch, 1854 
[Material examined: MALTA: Tà Qali (aphids collected on 29.vi.2009 and parasitoids emerged 
on 2-4.vii.2009, 36 ♀♀ from Aphis craccivora on Ceratonia siliqua, leg. D. Mifsud]. The record 
of Binodoxys angelicae (Haliday, 1833) from Lipaphis pseudobrassicae (Davis, 1914) (=L. 
erysimi) is also rather improbable, and most likely it reflects a misidentification of the parasitoid 
itself. The records of Praon volucre (Haliday, 1833) and Diaeretiella rapae (M´Intosh, 1855) 
from Brevicoryne brassicae (Linnaeus, 1758) are most likely correct. Similarly, the records of 
Aphidius matricariae Haliday, 1834, Praon volucre and Diaeretiella rapae from Myzus persicae 
are also most likely correct. Aphidius colemani Viereck, 1912 was introduced in the Maltese 
Islands miainly for controlling greenhouse aphids where effective control was reported (Mifsud, 
1997) and its outdoor occurrence and parasitisation on aphid species in the open may be predicted.
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  In this present work we provide some data on a further species of aphid parasitoid associated 
with conifer-aphids.

MATERIAL AND METHODS

  For the present study, research work was mainly carried out on conifer trees which are rather 
limited in distribution especially in Malta. The suspected aphid sample hosting the parasitoid was 
taken from a wooded area known as Buskett where much Pinus halepensis and other indigenous 
trees are present. Aphids were sampled as live colonies on conifer branches from where they were 
gently cut with scissors and transferred into a plastic jar suitable for rearing aphid parasitoids. 
They were kept under room temperature until parasitoid emergence. The parasitoid material is 
deposited in the private collection of the authors.

RESULTS

Pauesia silana Tremblay, 1969

Material examined: MALTA: Buskett, 17.vi.2009, 2 ♂♂ & 2 ♀♀ emerged between the 19-21.
vi.2009 from Cinara palaestinensis Hille Ris Lambers on Pinus halepensis, leg. D. Mifsud. 
GREECE: Lefkada Island, Vassiliki, 8.vi.2009, 2 ♂♂ & 1 ♀, from Cinara sp. on P. halepensis, leg. 
P. Starý; Meganissi Island, Spatophori, 2.vi.2009, from Cinara sp. on Pinus halepensis, 1 ♀, leg. 
P. Starý. The mummified aphids were observed to be mounted on small branches of the host-plant.

Short description:  The original description of P. silana (treMblay, 1969) is well-documented.  
The species is also keyed out by Kavallieratos et al. (2001)  and starý (1976). It is easily 
distinguished because of the 18 - 19 segmented antennae and propodeum bears merely the 
transverse carinae (females). 

Distribution, host aphid and plant associations: P. silana seems to be well distributed in coastal 
and mainland areas of the Mediterranean Region. Previous records of P. silana are included here 
under with data on host aphid, plant association and distribution:
 
Cinara acutirostris Hille Ris Lambers, 1956: 

treMblay, 1969: on Pinus nigra calabrica in Calabria-Italy; 
treMblay, 1970: in Sicily-Italy;
starý, 1976 (review).

Cinara maghrebica Mimeur, 1934: 
starý et al., 1973: on Pinus halepensis in southern France;
starý, 1976 (review);
Michelena saval & gonzalez funes, 1988: on Pinus halepensis in Valencia-Spain.

 
Cinara palaestinensis Hille Ris Lambers, 1948:

Kavallieratos et al., 2001, 2004: on Pinus pinea in Attica-Greece. 

Cinara pini (Linnaeus, 1758): 
starý, 1976: in Italy.



DISCUSSION

  Until relatively recent, aphid studies in Malta were almost inexistent. Mifsud et al. (2009) 
provided a critical review of aphid literature dealing with Maltese records with a total of 50 species 
included therein. However, current studies indicate that the aphid fauna of the Maltese Islands 
is relatively rich reflecting the large number of different plants which inhabit this archipelago. 
Research on aphids and their parasitoids in Malta is contributing to faunal conservation efforts, 
diversity studies, as well as island’s faunal peculiarities. Aphid parasitoids may be expected to 
be reduced in species richness, but on the other hand, this reduction may manifest itself in new 
interspecific interactions in the parasitoid guilds on the individual aphid species. The same pertains 
to the presumed invasive occurrence of some parasitoid species such as Lysiphlebus testaceipes 
(Cresson, 1880) whose distribution range have expanded in most of the Mediterranean Region 
(Kavallieratos et al., 2001, 2004; Pons et al., 2004; starý et al., 2004). It is expected that as 
more aphid studies are carried out in Malta, more new records of aphid parasitoids are found and 
hopefully recorded.

ACKNOWLEDGMENTS

  The work by P. Stary was partially supported by Grant IAA600960705  (Grant Agency, Academy 
of Sciences of the Czech republic) and  from the Entomology Institute project AV0Z50070508 
(Academy of Sciences of the Czech Republic).

REFERENCES

el-Mali,  M., starý, P., sahbaz, a. & ÖzseMerci, f. (2004). A review of aphid parasitoids 
(Hymenoptera, Braconidae, Aphidiinae) of Turkey. Egyptian Journal of Biological Pest 
Control, 14: 355-370.

farrugia, c. (1995) The entomofauna associated with cauliflower (Brassica oleracea var. 
botrytis) cultivation in Gozo. B.Sc., dissertation, Department of Biology, University of 
Malta vi + 119 pp. (unpublished).

Kavallieratos, n.g., lyKouressis, d.P., sarlis, c.P., stathas, g.J., sanchis segovia, a. & 
athanassiou, c.g. (2001) The Aphidiinae (Hymenoptera: Ichneumonoidea: Braconidae) of 
Greece. Phytoparasitica, 29: 306-340.

Kavallieratos, N.G., tomaNović, Ž., starý, P., athaNassiou, C.G., sarlis, G.P., Petrović, o., 
NiKetić, m. & veroNiKi, m.a. (2004) A survey of aphid parasitoids (Hymenoptera: 
Braconidae: Aphidiinae) of Southeastern Europe and their aphid-plant 
associations. Appl. Entomol. Zool., 39: 527-563.

Michelena saval, J.M. & gonzález funes, P. (1988) Contribución al conocimiento de la familia 
Aphidiidae en Espaňa. III. Pauesia Quilis, 1931. Eos, 64: 159-174.

Mifsud, d. (1997) Biological control in the Maltese Islands – past initiatives and future 
programmes. EPPO Bulletin, 27: 77-84.

Mifsud, d., Perez hidalgo, n. & barbagallo, s. (2009)  Present status of aphid studies in Malta 
(Central Mediterranean) with special reference to tree dwelling species. Redia (in press).

Pons, X., luMbierres, b. & starý,  P. (2004) Expansión de Lysiphlebus testaceipes (Cresson) 
(Hymenoptera, Braconidae, Aphidiinae) en el Noreste de la Peninsula Ibérica. Bol. San. Veg. 
Plagas, 30: 547-552.

starý, P. (1976) Aphid parasites (Hymenoptera, Aphidiidae) of the Mediterranean area. Trans. 
Czechoslovak Academy of Sciences, Ser. Math. Nat. Sci., 86 (2): 95 pp., Plts.

starý, P., luMbierres, b. & Pons, X. (2004) Opportunistic changes in the host range of 
Lysiphlebus  testaceipes (Cr.), an exotic parasitoid expanding in the Iberian peninsula. J. 
Pest Sci., 77: 139-144.

Pauesia silana Tremblay, 1969, a parasitoid of Cinara-aphids on Conifers in Malta                                                                79



                                                                                                                        D. MIFSUD & P. STARY80

starý, P., reMaudiere, g. & leclant, f. (1973) Nouvelles données sur les Aphidiides de France 
(Hym.). Ann. Soc. ent. Fr. N. S., 9: 309-329.  

treMblay, E. (1969) Ricerche sugli Imenotteri parassiti.VI. Descrizione di una nuova species del 
genere Pauesia Quilis Pérez (Hymenoptera: Braconidae. Aphidiinae). Boll. Lab.Ent. Agr. 
Portici, 27: 153-159.

treMblay, E. (1970) Notizie sul complesso Afidi-Afidiini del Pino laricio. Atti. VIII. Congr. Nat. 
Ital. Ent., Firenze, 119-121.

 

Received: June 30, 2009
Accepted: July 30, 2009

ISSN : 2070-4526
Date of Publication : 30th September 2009
© Entomological Society of Malta, 2009
© The Authors, 2009



ABSTRACT. In the present study 25 aphid species which are known to be 
associated with trees in the Maltese Islands are recorded. Of these, 18 species 
represent new records; these include Aphis craccivora, Brachyunguis tamaricis, 
Cavariella aegopodii, Chaitophorus capreae, C. populialbae, Cinara cupressi, 
C. maghrebica, C. palaestinensis, Essigella californica, Eulachnus rileyi, E. 
tuberculostemmatus, Hoplocallis picta, Lachnus roboris, Myzocallis schreiberi, 
Tetraneura nigriabdominalis, Thelaxes suberi, Tinocallis takachihoensis and 
Tuberolachnus salignus. A number of the above mentioned species alternate hosts 
between the primary host, being the tree species, and secondary hosts being mainly 
roots of grasses. The record of Tetraneura ulmi could be incorrect and could possibly 
be referred to T. nigriabdominalis. Most of the aphid species recorded in the present 
study have restricted distribution in the Maltese Islands due to the rarity of their host 
trees. This is particularly so for those aphids associated with Populus, Quercus, Salix 
and Ulmus whose conservation should be addressed.

INTRODUCTION

  Aphids belong to the suborder Sternorrhyncha within the order Hemiptera, along with scale 
insects, jumping plant-lice, or psylloids, and whiteflies. The Aphidoidea is predominantly a 
northern temperate group, richest in species in North America, Europe, and Central and Eastern 
Asia. A general feature of the life cycle of aphids is their parthenogenetic generations exploiting 
active growing plant parts and a sexual generation resulting in an overwintering diapause egg. 
The known world fauna of aphids consists of approximately 4400 described species placed in 
nearly 500 currently accepted genera. Of these, about 40% of species occur on trees (Blackman 
& Eastop, 1994).

   Despite the economic importance of aphids, very few studies have been carried out on this insect 
group in the Maltese Islands. mifsud et al. (2009) summarised all available information with 
respect to aphid studies in Malta. Only fragmentary information is available on the aphidofauna 
associated with native trees in Malta. caruana Gatto (1926) included some aphid records which 
produce galls on trees in Malta. The lack of trees on the Maltese Islands make such studies even 
less attractive. Aphids associated with trees of economic and agricultural importance will not be 
included in the present study as these will be included in a later work on aphids of crop plants in 
Malta.
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  The following is a very short account of tree communities to be found in Malta with special 
reference to those species which are known to harbour aphids. Before human colonisation, much 
of the Maltese Islands was probably occupied by large forest areas. Nowadays, such climax 
vegetation is almost inexistent and what remains are a few remnants of this original native 
forest all located on mainland Malta. Locations of these remnant forest with Quercux ilex as the 
only indigenous evergreen oak include Ballut tal-Wardija, L-Imgiebaħ, Il-Bosk and Ta’ Baldu. 
In addition to these, there are also a few semi-natural woodlands, where oak and pine trees 
(represented by Pinus halepensis as the only native pine tree), originally planted by man, are 
now self-regenerating. Of these, only Buskett, located in the southwest of mainland Malta, can 
be adequately classified as a forest. Both Quercus ilex and more commonly Pinus halepensis are 
frequently encountered as planted in various localities, both in the wild and in non-rural areas 
such as roundabouts and along road-sides. Cupressus sempervirens, Cercis siliquastrum and 
Nerium oleander which may represent indigenous species are frequently cultivated and planted 
in non-rural locations. High maquis habitats are more frequent and often encountered in deep 
valley systems. Such habitats are mainly characterized by the following combination of trees 
and woody shrubs: Pistacia lentiscus, Pistacia atlantica, Rhamnus alaternus and R. oleoides, 
Laurus nobilis, Fraxinus angustifolia, Olea europaea, Ceratonia siliqua, Myrtus communis and 
Crataegus spp. Very few localities support freshwater all year round and in such locations one 
may find an assembly of very rare trees associated with this habitat type. These include Populus 
alba, Salix pedicellata and S. alba and Ulmus canescens all of which are known to host a wide 
range of aphids in continental Europe. Another important habitat type is that encountered close 
to sea side communities where a rather common tree, Tamarix africana is to be found. The most 
common habitat type in the Maltese Islands is the garigue, where a frequently encountered 
woody shrub is Pistacia lentiscus. A wide spectrum of non-indigenous trees used for reforestation 
projects and for general landscaping include Acacia, Eucalyptus, and Ficus spp. A whole range 
of trees known as hosting a diversity of aphid species and are common in Continental Europe and 
the Mediterranean, are completely lacking in Malta.

MATERIAL AND METHODS

  Aphid samples were collected from tree species by either beating or by careful visual search for 
the aphid colonies, or by examination of aphid galls. Material was conserved in 75% ethanol for 
further studies and labelled accordingly. Material was then mounted using the current methods 
in aphidology (rEmaudièrE, 1992; Brown, 1997). Aphid identification was carried out using a 
Zeiss Compound Microscope (Axioscope 2 plus), the work of Blackman & Eastop (1994) and 
in some cases through comparison with type material. All material examined and cited in the 
present study represent either slide mounted aphids or material in 75% ethanol. Unless otherwise 
stated all samples and photos were recorded and taken by the first author and mostly represent 
Maltese material (either aphids or galls). We follow the higher classification of aphids as found 
in rEmaudièrE & rEmaudièrE (1997) with modifications proposed by niEto nafria et al. (1998). 
Material was deposited in the private collections of Mifsud and in the aphidological collection of 
the University of León.



ANNOTATED FAUNISTIC LIST

  For convenience all aphid records included in this section are arranged in alphabetical order. For 
each species the higher classification, material examined, host plant and comments on biology 
and aphid morphology are included where appropriate. With “*” are marked the new aphid 
records for the Maltese Islands.

*Aphis craccivora Koch, 1854 
(Aphidinae: Aphidini: Aphidina)

Material examined: MALTA: Msida (University grounds), 6.vi.1994, apterae; Zejtun, 14.vi.2008, 
apterae; Ta’ Qali, 29.vi.2009, apterae and alatae. All records on Ceratonia siliqua L. 

  A. craccivora is known to colonise numerous plants, particularly Leguminosae and recorded as 
a major pest on crops belonging to this plant family (Blackman & Eastop, 2000, 2006). Apterae 
present a characteristic shinning black coloration (Fig. 1). A. craccivora is a cosmopolitan 
species particularly common in warm temperate and tropical regions which is believed to be of 
Palaearctic origin.

Aploneura lentisci (Passerini, 1856) 
(Eriosomatinae: Fordini)

Material examined: MALTA: Żurrieq (near Wied Babù), 13.x.1994 (galls); Attard, San Anton 
gardens, 10.i.2009, alatae inside gall, leg. A. Tabone; Wardija, 2.i.2009, alatae inside gall; Bidnija, 
17.vi.2009, apterae inside galls; Buskett, 18.vi.2009, apterae inside galls. All material was collected 
on Pistacia lentiscus L.

  This species alternate between pocket-like galls (Fig. 2) on Pistacia lentiscus and roots of 
grasses. The species has a strong tendency to develop generations of parthenogenetic females on 
the roots of its secondary host plants. In Malta, galls appear in February-March and grow quickly 
to attain maximum size by April-May. Apterae on grass roots are pale yellow with dark coloured 
head, covered with fine white wax which is flocculent at posterior end. A. lentisci is known from 
West, Central and Southern Europe, the Middle East, Central Asia, Africa (Morocco, Kenya, 
Nigeria, and Zimbabwe), Australia, New Zealand, Argentina and California. The species is of 
Mediterranean origin. The species was previously reported for Malta by sommiEr & caruana 
Gatto (1915), BorG (1922) and caruana Gatto (1926).

Baizongia pistaciae (Linnaeus, 1767)
(Eriosomatinae: Fordini)

Material examined: MALTA: Attard, St. Anton gardens, 13.x.1994, alatae inside galls; Buskett, 
28.x.1994, alatae inside galls, 20.viii.2009, apterae inside galls. All material was collected from 
Pistacia terebinthus L.

  The species is known to produce characteristic elongate horn-like galls (Fig. 3, 4) on Pistacia 
spp. (its primary host) in the Mediterranean and northwest India and anholocyclic populations 
on numerous grass species. B. pistaciae is known throughout Europe, the Mediterranean Region, 
the Middle East, North Africa, Kenya, India, and Pakistan. The species is of Mediterranean 
origin. This species was previously reported from Malta by caruana Gatto (1926) from galls on 
Pistacia terebinthus and P. vera.
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*Brachyunguis tamaricis (Lichtenstein, 1885)
(Aphidinae: Aphidini: Aphidina)

Material examined: MALTA: Birżebbuġa, 27.iii.1994, apterae and alate on Tamarix africana 
Poiret.

  B. tamaricis produces small colonies of velvety-grey-green aphids on twigs of Tamarix spp. 
which are inconspicuous, resembling small leaves or leaf-scales of the host plant. The species is 
known from southern and Central Europe, North Africa, and southwest and Central Asia east to 
Pakistan. The species is most probably of Mediterranean origin.

*Cavariella aegopodii (Scopoli, 1763)
(Aphidinae: Macrosiphini)

Material examined: MALTA: Żabbar, 10.iii.1994, alatae vagrant, leg. G. Watson & D. Mifsud.

  Most species of Cavariella host-alternate between Salix and Umbelliferae or the closely related 
Araliaceae. Apterae in spring colonies of C. aegopodii are to be found on young leaves and 
catkins of the primary hosts, Salix spp. Alatae produced from the second generation onwards 
mostly migrate to wild and cultivated Umbelliferae in May-June, but sometimes recolonize 
willows. The return migration from Umbelliferae to willows occurs in late September to early 
November. The species is known as a pest of cultivated Umbelliferae (Blackman & Eastop, 
2000) and is known to transmit various viruses in carrots and other crops. Alatae have black head 
and thorax and a dark green dorsal abdominal patch. Apterae green to yellowish green in colour. 
C. aegopodii is widespread throughout the temperate and warm temperate regions of the world 
and is of Palaearctic origin.

*Chaitophorus capreae (Mosley, 1841)
(Chaitophorinae: Chaitophorini)

Material examined: MALTA: Wied tal-Isqof, 17.vii.2009, apterae (high infestations) on Salix 
pedicellata Desf.

  C. capreae is found on broad-leaved Salix spp., scattered on the underside of leaves and, unlike 
other Chaitophorus spp., not attended by ants. Apterae are white to yellowish-white. The species 
is widespread in Europe and eastward to Central Asia from which areas the species is considered 
as native.

*Chaitophorus populialbae (Boyer de Fonscolombe, 1841)
(Chaitophorinae: Chaitophorini)

Material examined: MALTA: Fiddien, 3.vii.1994; Buskett, 17.vii.2008; Wied tal-Isqof, 17.vii.2009. 
All records of apterae on Populus alba L.

  C. populialbae is found in small to medium sized colonies mainly on the underside of leaves of 
various Populus spp. Apterae oval, greenish to yellowish-white and are ant-attended. This species 
is known from throughout the Palaearctic Region, in northern, western and southern Africa, and 
introduced in North America (Blackman & Eastop, 1994). The species is likely of W-Palaearctic 
origin.



*Cinara cupressi (Buckton, 1881)
(Lachninae: Eulachnini)

Material examined: MALTA: Buskett, 17.vi.2009, alate found dead beating Cupressus 
sempervirens, leg. C. Favret & D. Mifsud.

  C. cupressi is most common on Cupressus spp. but can be also found on other Cupressaceae, 
feeding on smaller twigs in the foliated parts of the crown. Aphids are orange-brown to yellowish-
brown in colour, dorsum dusted with pale grey wax making a pattern of cross-bands. The species 
is known from Europe, southwest Asia, India, and North America and introduced in Africa, 
Colombia and South America. The species is of uncertain origin, but likely originated within the 
primary native area of Cupressus sempervirens (E Mediterranean and Middle East).

*Cinara maghrebica Mimeur, 1934 
(Lachninae: Eulachnini)

Material examined: MALTA: Fawwara, 30.xii.1996; Buskett, 17.vi.2009, leg. C. Favret & D. 
Mifsud, same locality but 25.vii.2008, leg. D. Mifsud & A. Tabone. All records of apterae on Pinus 
halepensis Mill.

  C. maghrebica is usually founds in dense colonies on young twigs of Pinus spp. Aptera are 
chocolate brown in colour with a dorsal pattern of white wax dust. The species is known from 
the Mediterranean Region and Middle East (from where it is likely native) and introduced in 
Argentina.

*Cinara palaestinensis Hille Ris Lambers, 1948
(Lachninae: Eulachnini)

Material examined: MALTA: Zejtun, 10.iv.2009, apterae, leg. D. Mifsud & D. Cuesta; Buskett, 
17.vi.2009, alatae and apterae, leg. C. Favret & D. Mifsud. All records on Pinus halepensis Mill.

  C. palaestinensis is generally found in large, dense, ant-tended colonies on Pinus halepensis. 
Apterae are chestnut-brown to yellowish-green in colour. The species is known from the 
Mediterranean Region and south-western Asia from where the species is considered as native.

Eriosoma lanuginosum (Hartig, 1839)
(Eriosomatinae: Eriosomatini)

Material examined: MALTA: Girgenti, 25.v.2006, alate inside gall on Ulmus canescens Melville; 
Gnien il-kbir, 16.vii.2009 empty galls; Wied ir-Rum, 16.vii.2009 empty galls.

  E. lanuginosum forms clusters of large, closed, bloated-leaf galls (Fig. 5) near ends of branches 
of various Ulmus spp. The gall is produced by extreme hypertrophy of the leaf parenchyma on 
one side of the mid-rib near its base; the hypertrophied tissue is light green at first and covered 
with fine white hairs, becoming brown as the gall matures and aphids emerge (Fig. 6) (marchal, 
1933). Alatae produced in the second and third generations on elms emerge from these galls in 
late June-July and migrate to form colonies on fibrous rootlets of Pyrus communis or Cydonia. E. 
lanuginosum is widely distributed throughout Europe, the Mediterranean Region, Middle East, 
Central Asia, and introduced in South Africa. The species if of Palaearctic origin. This species 
was previously reported from Malta by caruana Gatto (1926).
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*Essigella californica (Essig, 1909)
(Lachninae: Eulachnini)

Material examined: MALTA: Buskett, 17.vi.2009, apterae on Pinus halepensis Mill., leg. C. Favret 
& D. Mifsud.

  Essigella species are Nearctic in origin, and all live on Pinus needles except for one species 
living exclusively on Pseudotsuga. E. californica is known to feed singly on needles of Pinus 
spp. Alatae and apterae are spindle-shaped, with grey-green thorax and lime green abdomen, with 
or without brown dorsal spots. E. californica is known in western North America from southern 
British Columbia and Alberta, south to Mexico. The species was also introduced to Australia 
and to Europe (France, Italy, Spain and Madeira Archipelago) (BarBaGallo et al., 2005; niEto 
nafría et al., 2009).

*Eulachnus rileyi (Williams, 1911)
(Lachninae: Eulachnini)

Material examined: MALTA: Mosta, 12.iii.1994 and 17.iii.1994, apterae on Pinus sp. leg. M. 
Scicluna. 

  Eulachnus species are cryptic when feeding but very active when disturbed. E. rileyi occurs 
on needles of a wide range of Pinus spp. Heavily attacked needles turn yellow and are lost 
prematurely. Apterae are spindle-shaped, varying in colour from dark olive green to orange-brown 
or grey, with a dusting of bluish-grey wax. E. rileyi is known from Europe, the Mediterranean 
Region, south-western Asia, and introduced in Africa south of the equator and North, South and 
Central America. The species is native to the Palaearctic.

*Eulachnus tuberculostemmatus (Theobald, 1915)
(Lachninae: Eulachnini)

Material examined: MALTA: Ta’ Qali, 16.v.1994, 4 exs. (alatae and apterae) on Pinus sp., leg. M. 
Scicluna; Żejtun, 10.iv.2009, apterae on Pinus halepensis Mill, leg. D. Mifsud & D. Cuesta.

  E. tuberculostemmatus is to be found on needles of Pinus spp. especially P. halepensis. Apterae 
are narrowly spindle-shaped, pale green to greenish-yellow, with small brown dorsal spots. The 
species is known from southern Europe, the Mediterranean Region, and south-western Asia and 
is probably of Mediterranean origin.

Forda riccobonii (De Stefani Perez, 1899)
(Eriosomatinae: Fordini)

Material examined: MALTA: 9.x.1972, alatae and apterae (BMNH); Valletta, 5.vi.1994, alatae in 
galls of Pistacia atlantica Desf., leg. S. Navaratnam; Attard (St. Anton Gardens), alatae in galls of 
Pistacia atlantica, 13.x.1994; Marsa (Għammieri), 19.iii.1994; Migra Ferħa, 20.xii.1996. The latter 
two samples are apterae taken from roots of grasses.

  The fundatrix of this species initially forms a small temporary gall, usually near the leaf apex, 
from where the fundatrigeniae emerge to induce the definitive leaf-edge galls (Fig. 7). Emigrant 
alatae emerge in September-November and found colonies on roots of grasses. F. riccobonii is 
native to the Mediterranean Region (Morocco, Italy, Spain and Malta) and it is widely distributed 
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in southwestern Asia. This species was originally recorded for Malta by Blackman & Eastop 
(1994) on the basis of the above mentioned material housed at the Natural History Museum in 
London (BMNH). The species was later also recorded (galls) by ortiz-rivas et al. (2009) from 
Valletta.

*Hoplocallis picta (Ferrari, 1872)
(Calaphidinae: Panaphidini)

Material examined: MALTA: Buskett, 24.iii.1994, alatae and alatoid nymphs on Quercus ilex.

  The females of this species are always alatae and live on the underside of leaves of Quercus 
spp. Apterae and alatae are pale yellow-green in life, with banded antennae and a series of dark 
abdominal markings (Fig. 8). H. picta is a species of Mediterranean origin, now widely distributed 
in Europe, in southwest Asia, and introduced into South Africa and South America (Argentina 
and Chile) (Blackman & Eastop, 1994).

*Lachnus roboris (Linnaeus, 1758)
(Lachninae: Lachnini)

Material examined: MALTA: Valletta, 15.v.1998, apterae on Quercus ilex L.

  L. roboris are aphids of medium to large size with apterae shining blackish-brown in colour, and 
with alatae having pigmented wings (Fig. 9). The species is found on twigs and small branches 
of Fagaceae (Quercus spp. and Castanea spp.). It is present in Europe east to the Ukraine, the 
Mediterranean Region and Lebanon. The species is of Palaearctic origin. The above cited material 
from Malta is only provisionally identified as L. roboris as there are a number of morphological 
differences which differ from type material of this species. Blackman & Eastop (1994) suggested 
that L. roboris is likely to be a complex of species with different host plant associations and 
karyotypes.

*Myzocallis schreiberi Hille Ris Lambers & Stroyan, 1959
(Calaphidinae: Panaphidini)

Material examined: MALTA: Rabat, 12.iii.1994, alatae and alatoid nymphs on Quercus ilex L., leg. 
G. Watson & D. Mifsud.

  The colonies of this species (alatae and alatoid nymphs) are on the underside of leaves of Quercus 
ilex. Individuals are pale yellow in colour, with head and thorax slightly darker; the prothorax 
often has short lateral streaks of dark pigment, and the dorsal abdomen with small transversely 
oval, often dusky to dark, spinal spots and lighter marginal sclerites. M. schreiberi is a typical 
European species, with recorded from England, France, Italy, Greece and ex-Yugoslavia. It is 
likely of Mediterranean origin.

Paracletus cimiciformis von Heyden, 1837
(Eriosomatinae: Fordini)

Material examined: MALTA: Marsa (Għammieri), 26.iii.1994, apterae on roots of Hordeum (?) 
leporinum (Link) Arcang.; Buskett, 25.vii.2009, apterae in galls on Pistacia terebinthus L.
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  P. cimiciformis produces flat, folded, leaf edge galls (Fig. 10) on Pistacia spp. Alatae emerge 
from galls in September-October to found colonies on roots of various grasses. Apterae on 
roots are yellowish white with the body dorsoventrally flattened, especially at lateral margins. 
P. cimiciformis is of Mediterranean origin widely distributed also in North Africa, the Middle 
East, Central Asia, Korea, China and Japan. This species was previously recorded from Malta by 
caruana Gatto (1926) from galls on Pistacia vera.

Smynthurodes betae Westwood, 1849
(Eriosomatinae: Fordini)

Material examined: MALTA: Żebbug (Tal-Ħlas), 6.i.1995, 2 exs. (apterae) on roots of cauliflower 
(Brassica oleracea L.), leg. C. Farrugia; Attard, St. Anton gardens, 19.vii.2009, apterae in galls of 
Pistacia atlantica Desf.

  S. betae produces galls on Pistacia spp. which are yellow-green or red, spindle-shaped, and 
formed by rolling of the edge of the leaflet near its base (Fig. 11). These are secondary galls, 
produced by the progeny of the fundatrix, which lives in a small red mid-rib gall. Alatae emerge 
in September-November and migrate to the roots of numerous, mostly dicotyledonous plants. 
S. betae is virtually cosmopolitan in distribution and it is of Mediterranean origin. Host plant 
alternation takes place throughout the range of the primary hosts, Pistacia (Algeria, Morocco, 
Israel, Syria, Iran, southern Crimea and Transcaucasia), whereas anholocyclic populations 
occurring on secondary hosts are recorded from throughout the world. This species was recorded 
by farruGia (1997) from a field in the island of Gozo. However, two original slide mounted 
specimens (bearing same date of collection by Farrugia himself) were available for the present 
study and these were clearly labelled as collected from Malta and not Gozo.

*Tetraneura nigriabdominalis (Sasaki, 1899)
(Eriosomatinae: Eriosomatini)

Material examined: MALTA: Girgenti, 25.v.2006; Gnien il-kbir, 16.vii.2009; Wied ir-Rum, 
16.vii.2009; Buskett, 27.viii.2009. Most of the material was represented by empty galls. Samples 
collected from Girgenti were only photographed. All galls on Ulmus canescens.

  At least seven species of Tetraneura are known to migrate from galls on Ulmus to roots of 
grasses, but most species are either known from Ulmus or from grass roots. T. nigriabdominalis 
forms characteristic stalked, hairy, elongate, spindle-shaped galls, usually bicoloured green and 
rose-red when mature, with a pointed apex (Fig. 12, 13). Alatae leave the galls through lateral 
slits in May-July to form colonies on roots of grasses. This species is also known as a pest of 
rice (Blackman & Eastop, 2000). T. nigriabdominalis is known from south and eastern Europe, 
south-western Asia, Japan, China, Korea and USA. The species is believed to be of E-Palaearctic 
origin.
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Tetraneura ulmi (Linnaeus, 1758)
(Eriosomatinae: Eriosomatini)

  T. ulmi produces characteristic bean-shaped galls smooth and shiny, green and/or yellow on 
Ulmus spp. (Fig. 14). Life-cycle similar to preceding species. T. ulmi, a species of Palaearctic 
origin, is known from Europe, Central Asia, Middle East (Iran, Iraq, Syria, Turkey), Eastern 
Siberia, Northern Japan, and introduced in North America. This species was recorded from the 
Maltese Islands by caruana Gatto (1926) presumably based on plant gall morphology. All gall 
material available during this study including examination of available photos taken by Maltese 
botanists is to be referred to the preceding species. It is thus possible that the record of T. ulmi 
from Malta is incorrect. However, more studies should be carried out on both gall-morphology 
and aphid morphology before any definite conclusion is taken.

*Thelaxes suberi (Del Guercio, 1911)
(Thelaxinae)

Material examined: MALTA: Valletta, 15.v.1998, 19.vi.2008, 20.iv.2009; Lija, 30.vi.2008. All 
records are of apterae on Quercus ilex L.

  Large colonies of T. suberi are often encountered on young shoots, suckers, and developing 
acorns of numerous Quercus spp. In Sicily, the species was also reported on Castanea sativa 
(BarBaGallo & stroyan, 1982). The apterous morphs vary greatly in coloration from pale green 
to yellow-white to dark brown. The species is likely of Mediterranean origin and is present in 
England, southern Europe, the Mediterranean Region and south-western Asia.

*Tinocallis takachihoensis Higuchi, 1972
(Calaphidinae; Panaphidini)

Material examined: MALTA: Gnien iż-Żgħir, 17.vii.2009, alatae on underside of leaves of Ulmus 
canescens Melv.

  Alatae of this species are pale yellow-green with shiny black head and thorax, black distal 
section of hind femur and base of hind tibia and with some blackish fuscous veins on forewings 
(Fig. 15). The species is recorded from Ulmus spp. and is native to Eastern Asia with records 
from Japan, China and eastern Siberia. In 1988 the species was recorded in France (QuEdnau & 
shaposhnikov, 1988) and seems to be rapidly extending its range in the Mediterranean basin and 
Central Europen (DörinG, 2007).

*Tuberolachnus salignus (Gmelin, 1790)
(Lachninae: Lachnini)

Material examined: MALTA: Mtaħleb, 3.vii.1994; Naxxar, Ix-Xwieki (private garden), 21.iv.2007. 
All records include apterae on Salix pedicellata Desf.

  T. salignus is to be found on stems and branches of Salix spp. and also very occasionally 
recorded from Populus. Apterae are very big aphids with mid-brown to dark brown in colour 
and a large dark brown tubercle in the centre of the dorsum (Fig. 16). The alatae have forewing 
membranes unpigmented. T. salignus is a species of unknown origin, but most likely native to the 
E-Palaearctic. It is virtually cosmopolitan in distribution, absent only in Australasia.
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Figure 1: Aphis craccivora (aptera); 2: gall of Aploneura lentisci on Pistacia lentiscus; 3-4: galls 
of Baizongia pistaciae on Pistacia terebinthus; 5-6: gall of Eriosoma lanuginosum on Ulmus ca-
nescens (young 5, old 6); 7: galls of Forda riccobonii on Pistacia atlantica; 8: Hoplocallis picta 
(nymph).
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9

Figure 9: Lachnus roboris (alate); 10: gall of Paracletus cimiciformis on Pistacia terebinthus; 11: 
galls of Smynthurodes betae on Pistacia atlantica; 12-13: galls of Tetraneura nigriabdominalis on 
Ulmus canescens; 14: gall of Tetraneura ulmi on Ulmus minor (from Spain) 15: Tinocallis takachi-
hoensis, alate; 16: Tuberolachnus salignus (apterae).
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DISCUSSION

  In the present work 25 aphid species associated with native trees in Malta are recorded. Of 
these, 18 species represent aphids which were not previously recorded for this territory. Only 
the record of Tetraneura ulmi by carunan Gatto (1926) was not sustained by recently collected 
material and most likely this record must have been confused with T. nigriabdominalis. A total 
of eight aphid species are gall-formers on their primary host-tree whereas all the others form 
free-living colonies on their host-plants. Two species reported in the present study are definitely 
alien to the Maltese fauna. These include Tinocallis takachihoensis, an Asian species in origin 
and Essigella californica, native to the Nearctic Region, but introduced in the Palaearctic and 
now sub-cosmopolitan in distribution. Another alien aphid recently reported for Malta (mifsud, 
2008) is Greenidea ficicola Takahashi, 1921 for which high population densities were reported 
on Ficus spp.

  Currently, a total of 50 species of aphids are reported for the Maltese Islands (mifsud et al., 
2009). This number reflects the lack of aphid studies in Malta and surely represents a very small 
percentage of the actual number of aphid species that inhabit the archipelago. On the nearby 
Italian islands of Pantelleria and Lampedusa (much smaller islands than the Maltese archipelago 
and much less diverse in terms of flora), located south of Sicily, 55 and 27 species of aphids 
respectively were recorded by BarBaGallo (1995). Sicily is considered as very well investigated 
in terms of aphid species and no less than 436 taxa are known. On the basis of the floristic 
composition of the Maltese Islands, the aphid fauna is expected to be much more numerous than 
is presently known.
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ABSTRACT. The results of a survey which involved collecting phlebotomine 
sandflies in rubble walls from 20 different localities on the islands of Malta and Gozo 
in the period from August to October 2008 are reported. A total of 402 specimens 
were collected, all belonging to two species: Sergentomyia minuta and Phlebotomus 
perniciosus. A short diagnosis, and notes on the biology of the six species of 
sandflies recorded from the islands is given, together with an illustrated key to their 
identification.

KEY WORDS. Malta, rubble walls, leishmaniasis, sandflies, distribution, 
identification key.

INTRODUCTION

  Phlebotomine sandflies (Diptera: Phlebotominae) are small (1.5 - 3.0 mm) greyish coloured 
hairy flies (Fig. 1) currently generally assigned to the family Psychodidae (Diptera: Nematocera). 
The classification of the Psychodidae at the subfamily level, however, is still debated and the flies 
have also been treated as a separate family (Phlebotomidae) by some authors. The subfamily is 
of great medical and veterinary importance because some species are vectors of both cutaneous 
and visceral leishmaniasis in humans and animals. The terrestrial immature stages are very poorly 
known.

  More than 530 species have been described, and the subfamily is widely distributed in the tropics 
and subtropics northwards to latitudes up to 50oN. They occur in a wide range of habitats ranging 
from hot deserts, savannas, tropical rainforests, open woodland and more urban environments. 
They have been found in soil from animal burrows, in tree buttresses and tree holes, forest floors, 
as well as in railway tunnels and in rubbish taken from the streets (Feliciangeli, 2004; naucke et 
al., 2008). The Maltese archipelago in the central Mediterranean consists of the inhabited islands 
of Malta, Gozo and Comino and a number of uninhabited islets and rocks, occupying an area of 
about 316 km2. The climate is typically Mediterranean with characteristic mild, wet winters and 
hot, dry summers. Air temperatures are moderate with a mean monthly temperature range of 12 - 
26°C. The average annual precipitation is 530 mm but this is highly variable. Relative humidity is 
consistently high throughout the year, being mostly in the range 65-80% (Schembri, 1993). These 
conditions make the islands a suitable environment for sandflies which require warmth and high 
humidity to develop and survive. The flies are mostly active from dusk to dawn mainly between 
May and October when temperatures are still relatively high.
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  Rubble walls (Fig. 2) (commonly known in Maltese as “Ħitan tas-Sejjieħ”) are a common and 
characteristic habitat of phlebotomine sandflies in the Maltese Islands. They provide a safe haven 
both for the adults and the immature stages. They are more numerous in Gozo, and in the north of 
Malta. The conditions are ideal being dark, humid and protected from winds. Rubble walls along 
with other locations such as cellars, latrine drains, house tanks, and crevices in caves and stables 
have all been quoted in the literature as breeding grounds for sandflies in the Maltese Islands 
(marret, 1910; newStead, 1911; adler & theodor, 1935; léger et al., 1991).

  Twenty-two species of sandflies are known to occur in Europe (wagner, 2004), of which six 
have been recorded from the Maltese Islands: Phlebotomus perniciosus, P. neglectus, P. perfiliewi, 
P. papatasi, P. similis and Sergentomyia minuta (léger et al., 1991; depaquit et al., 2002). This 
compares favourably with the fauna of neighbouring Italy (8 species) and Tunisia (9 species). P. 
perniciosus and S. minuta are by far the most abundant, while P. neglectus, P. perfiliewi and P. 
similis are rare. P. papatasi has not been recorded in Malta since 1935 (adler & theodor, 1935). 
Of the six species present, P. perniciosus, P. neglectus and P. perfiliewi are known vectors of 
Leishmania infantum, the intracellular protozoan which causes leishmaniasis in dogs and humans. 
Adult female P. perniciosus, however, are the only significant vector in the Maltese Islands, as P. 
neglectus and P. perfiliewi are rare. 

  Leishmaniasis can be of two types in humans; visceral or cutaneous. Visceral leishmaniasis 
(kala-azar) is caused by the intracellular protozoa multiplying in macrophages in internal 
organs. Symptoms include fever, hepatosplenomegaly, lymphadenopathy, anaemia, leukopenia, 
thrombocytopenia, progressive emaciation and general weakness. It is a chronic disease which, 
left untreated, is often fatal, especially in children aged between one and four (amato-gauci, 
1992). Cutaneous leishmaniasis in Malta causes skin papule development which is usually single 
but may be multiple. It may resolve spontaneously within weeks or months. Humans are only 
incidental hosts of leishmaniasis, the main reservoir animals being dogs. Canine leishmaniasis 
is always visceral but signs may be visceral only or both visceral and cutaneous. Cats may also 
be hosts of the disease and 18% of a population selected randomly irrespective of their state 
of health, breed, and status (pet or stray) tested locally were found to be seropositive for L. 
infantum by PCR and IFAT testing (williamS, 2009). Transmission rates of L. infantum from cat 
to sandflies has been found to be 21% (maroli et al., 2006) and therefore cats could play also 
play a role in the transmission of the disease.

  Although a significant body of literature exists on various aspects of leishmaniasis and its 
vectors in the Maltese islands, practically no distributional data of the species known to occur on 
the islands has been published apart from that given by gradoni & maroli (1987). The aim of 
this work was to rectify this by collecting and identifying as many adult specimens as possible 
collected from 20 localities on the islands, and to provide an illustrated key to the Maltese species, 
thus facilitating their identification by future workers.

MATERIAL AND METHODS

  All material was collected from the Maltese Islands between August and October 2008. Material 
was collected from 25 different locations in 20 localities (15 in Malta and 5 in Gozo) (Fig. 
3). Material was collected using castor oil sticky traps, placed in crevices in rubble walls and 
drainage holes in conventional walls. Specimens attached to the sticky traps were removed with 
a fine brush dipped in absolute alcohol and specimens were stored in 75% ethanol. The genera 
Sergentomyia and Phlebotomus were readily separated using external characters under a high 
power stereomicroscope. Most male specimens of P. perniciosus could also be segregated under 



Figure 1. Adult female Phlebotomus feeding on human
                blood

Figure 2. Typical rubble wall in Malta
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Figure 3. Map of the Maltese Islands 
                showing localities sampled
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14  Żebbuġ
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   the stereomicroscope when the bifid aedeagus of this species was readily visible. Semi permanent 
slides of representative males and females were prepared using modified Berlese medium as 
described in lewiS (1973) and studied under a compound microscope. Unless otherwise stated 
drawing of morphological parts of sandflies were done from slide mounted specimens using a Zeiss 
Axioscope 2 plus with a drawing tube attachment.

  The main morphological characters used in the identification of specimens were in the male and 
female terminalia. The main distinguishing features in the male is the shape of the aedeagus, the 
shape of the style, the number of spines and their location on the style, the presence or absence of 
basal outgrowths on the coxite and the shape of the parameres. In the female the arrangement and 
number of segments in the spermatheca is the most useful characteristic. Specimens were identified 
with the aid of theodor (1948), perfiliev (1969), lane (1986), léger et al. (1983), lewiS (1973, 
1978), nadim & Javadian (1976), romi et al. (1994) and Seyedi & nadim (1992).

KEY TO SPECIES OF MALTESE SANDFLIES

1. Cibarium with well developed posterior cibarial teeth and with pigment patch (Fig. 4a); wings 
narrow and apically pointed (Fig. 4c); hair sockets distinct on abdominal tergite one (AT1), 
hairs recumbent (Fig. 4e). Male terminalia as in figure 4g and female spermatheca as in figure 
4h ............................................................................................................. Sergentomyia minuta

– Cibarium without cibarial teeth and without pigment patch (Fig. 4b); wings broad and apically 
rounded (Fig. 4d); hair sockets distinct on abdominal tergites one to six, hairs erect (Fig. 4f). 
Male terminalia and female spermatheca different ............................... Phlebotomus spp. ..... 2

cibarial teeth

recumbent hair
hair socket

AT3AT2

AT1}

erect hair

Figure 4. a, c, e, g, h: Sergentomyia; b, d, f: Phlebotomus; a-b, cibarium; c-d, wings; e-f, abdominal 
tergites; g, male terminalia of S. minuta (modified after Romi et al., 1994); h, spermatheca of S. 
minuta.

g h

a b        c d

e f        

posterior

pigment patch



2. Tip of abdomen with distinct parameres, aedeagus and lateral appendages ...... (males) ..... 3

– Tip of abdomen lacking such structures ........................................................... (females) .... 7

3. Male terminalia with four spines present on style, two of which are terminal; large basal 
outgrowth present on coxite; aedeagus short and thick, curving outwards and slightly 
backwards and apically rounded (Fig. 5a)……….......…….......…………………... P. similis

– Male terminalia with five spines present on style, two or three of which are terminal (Fig.      
5b, c); basal outgrowth on coxite absent or reduced (Fig. 5b); aedeagus straight either 
apically rounded or bent at tip (Fig. 5d, e) or bifid (Fig. 5f) or with translucent membrane at 
tip (Fig. 5g) ........................................................................................................................... 4

a b        

c gf        ed

coxite
style

aedeagusterminal spines terminal spines

basal outgrowth  
basal outgrowth  

}

sub-apical spine
median spine

Figure 5. a, male terminalia of P. similis; b-c, coxite and style; b, Phlebotomus papatasi; c, P.           
perfiliewi; d-g, aedeagus; d, P. neglectus; e, P. papatasi; f, P. perniciosus; g, P. perfiliewi (a-c: 
modified after Perfiliev, 1969; d-g; redrawn after Romi et al., 1994).

4. Male terminalia with three terminal spines on style; style long and narrow; small basal 
outgrowth present on coxite (Fig. 5b); aedeagus apically rounded, short and curved (Fig. 5e) 
………….......................................................................................…..............….. P. papatasi

– Male terminalia with two terminal spines on style; style broad and short (Fig. 5c); no basal 
outgrowth present on coxite; aedeagus long, apically rounded and slightly bent at tip (Fig. 
5d) or bifid (Fig. 5f) or with translucent membrane at tip (Fig. 5g) ...................................... 5
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5. Aedeagus long and thin and apically rounded (Fig. 5d) ..................................….. P. neglectus

– Aedeagus bifid (Fig. 5f) or with translucent membrane at tip (Fig. 5g) ............................... 6

6. Aedeagus bifid (Fig. 5f) ...............................................................................….. P. perniciosus

– Aedeagus with apical ventral translucent membrane (Fig. 5g) ............................. P. perfiliewi

7. Spermatheca without neck connecting body to head (Fig. 6a) ............................................. 8

– Neck of spermatheca connecting body to head present (Fig. 6b) ......................................... 9

8. Body of spermatheca with 3 - 7 segments (Fig. 7a); terminal segment larger than posterior 
segments .............................................................................................................….. P. similis

– Body of spermatheca with 8 - 10 segments and all of equal size (Fig. 7b) .............. P. papatasi

9. Body of spermatheca with 12 - 16 segments and spermathecal ducts forming a common duct 
(Fig. 8a); no bulges at base of spermathecal ducts .........................................….. P. neglectus

– Body of spermatheca with 10 - 14 segments; spermathecal ducts not forming common duct 
but opening individually into genital opening (Fig. 8b); bulge present at base of spermathecal 
ducts ................................................................................................................................... 10

100

head

body

neck

spermathecal duct
bulge of spermathecal ducta b        

Figure 6. a-b: spermathecae; a, Phlebotomus papatasi; b, P. perfiliewi (redrawn after Romi et al., 
1994)

1
1

2
23 34 45 5

6
6 7 8 109

a b        

Figure 7. a-b: detail of spermathecal body; a, Phlebotomus similis; b, P. papapatasi. (b: redrawn 
after Romi et al., 1994)



10. Body of spermatheca with 10 segments; small bulge present at base of spermathecal ducts; 
ducts about three times the length of spermathecal body (Fig. 8b) .................... P. perniciosus

– Body of spermatheca with about 14 segments; prominent large bulges at base of spermathecal 
ducts; ducts about four times the length of spermathecal body (Fig. 6b) ............... P. perfiliewi

SYSTEMATIC LIST OF THE SANDFLIES OF THE MALTESE ISLANDS

Family PSYCHODIDAE
      Sub-family   PHLEBOTOMINAE

Genus: Sergentomyia França & Parrot, 1920

  Currently the genus accommodates nine well defined subgenera but some species remain 
ungrouped (davidSon, 1987). Some members of this genus share intermediate characters 
with Phlebotomus and Lutzomyia, and this makes these species difficult to identify. The only 
species of Sergentomyia present in the Maltese islands belongs to the subgenus Sergentomyia 
França & Parrot, 1920. This subgenus is characterised by tubular spermathecae in the females 
with smooth sides and a wide duct. In males the aedeagus is thick. The genus Sergentomyia is 
mainly distributed in the Old World tropics (lewiS, 1973) and is particularly rich in areas where 
Phlebotomus are scarce (lane, 1993). 

Sergentomyia (Sergentomyia) minuta (Rondani, 1843)

Material examined: MALTA: Baħar iċ-Ċagħaq, 12-13.ix.2008, 1 ♂; Delimara, 29-30.viii.2008, 10 
♂♂, 34 ♀♀; Floriana, 11-12.viii.2008, 1 ♀; Ġudja, 11-12. ix.2008, 5 ♂♂ , 5 ♀♀; Mġarr, 4-5.x.2008, 
1 ♂; Mosta, 12-13.ix.2008, 5 ♂♂ , 5 ♀♀; Msida, 11-12.viii.2008, 1 ♂, 2 ♀♀; Santa Luċia, 1-2.
ix.2008, 2 ♂♂, 18 ♀♀, 29-30.viii.2008, 5 ♂♂ , 6 ♀♀; Żabbar, 11-12.ix.2008; 1 ♀; Żebbuġ, 24-
25.ix.2008, 3 ♂♂ , 10 ♀♀. GOZO: Għajnsielem, 5-6.vii.2008, 1 ♂; Marsalforn, 6-7.vii.2008, 9 
♀♀; Qala, 6-7. ix.2008, 1 ♀; Qala (beach) 2 ♂♂, 2 ♀♀; Qala (centre), 26-27.ix.2008, 1 ♂; Qala 
(farmhouses), 26-27.ix.2008, 6 ♂♂, 4 ♀♀; Qala (playingfield), 26-27.ix.2008, 3 ♂♂, 10 ♀♀.
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Diagnosis: Wings narrow and pointed. Recumbent hairs present on abdominal tergites one to 
six, arising from narrow oval sockets. Sockets clearly visible on tergite one but much smaller 
on tergites two to six. Cibarium with a posterior transverse row of long, fine parallel teeth. 
Pigment patch dark and easily observable. Pharynx narrowing markedly after posterior bulge. 
Male coxite simple. Style with four terminal spines, aedeagus thick and tapering to a point. 
Female spermathecae characteristically long, simple, broad and tubular, usually doubled back on 
themselves. Spermathecal walls smooth with small folds or creases.

Distribution: Widely distributed in the Mediterranean basin, including North Africa.

Biology: S. minuta feeds on reptilian blood namely on the gecko Tarentola mauretanica 
(Linnaeus). Its role as a vector of Trypanosoma platydactyli Catouillard in reptiles was studied 
by adler & theodor (1935). Feeding may take up to two hours or more, after which the female 
is capable of laying a full batch of eggs. Sergentomyia species are not known to act as vectors of 
human pathogens. Recent studies however have shown that Toscana virus, which is infectious 
to humans causing acute meningitis and meningoencephalitis, has been found in S. minuta 
specimens from France. The fact that S. minuta feeds on reptiles may prevent it from infecting 
humans (charrel et al., 2006).

Notes: newStead (1911) was the first to record this species from the Maltese Islands under the 
name Phlebotomus minutus. It was stated as being quite rare in Malta at that time. Later, adler 
& theodor (1935) cited the species (as P. parroti) as being far more numerous in Malta in 1931 
than in 1932. No reference to its distribution or the locations sampled was made. gradoni & 
maroli (1987) collected ten specimens of S. minuta (4 ♂♂ and 6 ♀♀) in June 1987. In a study 
on sandflies in Gozo (léger et al., 1991), S. minuta was found to be the second most abundant 
species in the various biotopes sampled. In a survey carried out during the last week of August 
of 1988 by killick-kendrick (1988), 3,627 specimens were S. minuta (relative abundance = 
53.28%) out of a total of 6,808 sandflies. Another, follow-up study carried out the following 
year revealed that 57.8% of 2,788 sandflies caught were S. minuta (léger et al., 1991). Between 
August and September of 1988, 141 female S. minuta were tested for flagellates (léger et al., 
1991). One specimen was found to be infected with a flagellate of the family Trypanosomatidae 
which infects only reptiles. Similarly in 1989, 433 female S. minuta were tested, of which 4 were 
found to contain Trypanosomatidae (Léger et al., 1991). During the present study, a total of 153 
specimens of S. minuta (46 ♂♂ and 107 ♀♀), were caught from 17 locations in 13 different 
localities. The overall relative abundance of S. minuta was 37.59%.

Genus: Phlebotomus Rondani, 1840

  This genus comprises almost all of the man-biting sandflies and is the only genus whose 
members act as vectors of pathogens to man. It is widely distributed in the Old World with most 
species occurring in the north (lewiS, 1978). Their altitude of distribution ranges from below sea 
level near the Dead Sea to 3,300 m above sea level in Afghanistan (lane, 1993). The genus is 
characterised by species having broad and rounded wings; presence of erect hairs on all tergites, 
arising from large round sockets clearly visible on all tergites; cibarial armature and pigment 
patch absent; males with four or five spines on style. The five species of Phlebotomus recorded 
from the Maltese Islands belong to three different subgenera.
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Subgenus: Larroussius Nitzulescu, 1931

  This subgenus is characterised by species having the following combination of morphological 
characters. Male coxite with no basal outgrowth, style with five terminal spines, paramere simple. 
Female spermatheca with a neck between the head and the spermathecal body, segments of 
which are rounded. Pharyngeal teeth punctiform. Several species accommodated in this genus 
are vectors of leishmaniasis in the Mediterranean basin and mountainous areas from the Middle 
East to Northern Pakistan (lane, 1993).

Phlebotomus (Larroussius) perniciosus Newstead, 1911

Material examined: MALTA: Baħar iċ-Ċagħaq, 12-13.ix.2008, 4 ♂♂; Delimara, 29-30.viii.2008, 
1 ♂; Dingli, 22-23.viii.2008, 13 ♂♂, 16 ♀♀; Mgarr, 4-5.10.2008, 4 ♂♂, 1 ♀; Mosta, 12-13.ix.2008, 
2 ♂♂; Żabbar, 11-12.ix.2008, 3 ♂♂; Żebbug, 24-25.ix.2008, 7 ♂♂, 2 ♀♀. GOZO: Kerċem, 
17.viii.2008, 1 ♂, 2 ♀♀; Marsalforn, 6-7.vii.2008, 4 ♂♂, 7 ♀♀; Qala (beach), 37 ♂♂, 14 ♀♀; Qala 
(centre), 26-27.ix.2008, 7 ♂♂, 1♀; Qala (Ħondoq ir-Rummien fields), 26-27.viii.2008, 40 ♂♂, 30 
♀♀; Qala (playing-field), 26-27.ix.2008, 6 ♂♂, 32 ♀♀; Qala (farmhouse), 26-27.ix.2008, 2 ♂♂, 1 
♀; Qala, 6-7.ix.2008, 7 ♂♂, 5 ♀♀.

Diagnosis: Male terminalia distinctive, with bifid aedeagus. Style with 5 spines, two of which are 
terminal. Female spermatheca with head, neck and body. Head with spiny outgrowths. Body with 
ten segments. Spermathecal ducts separated, with a bulge on each at base.

Distribution: A Mediterranean species known from the Balearic islands, Corsica, Malta, Spain, 
Portugal, Italy (and its islands) and North Africa.

Biology: P. perniciosus females feed on both endoderms such as dogs, humans, horses, cats, rats 
etc. as well as on fruits and nectars (roSSi et al., 2008). They require blood meals for development 
of eggs. Males only feed on fruits and nectars. P. perniciosus is of medical importance as a vector 
of Leishmania infantum, which causes visceral and cutaneous leishmaniasis in humans and dogs. 
It is also known as a vector of Toscana & Arbia phleboviruses in the Northern and Western 
Mediterranean (balducci, 1988).

Notes: P. perniciosus was first described by newStead (1911) from material collected in Malta. 
It was regarded as being widely distributed over the island and especially abundant in the months 
of July, August and beginning of September. newStead (1911) also described P. nigerrimus, 
from two females. These two specimens were previously cited by marret (1910) from Gozo. 
According to leger et al. (1991), P. nigerrimus is synonymous with P. perniciosus. Investigations 
carried out in the 1930’s showed that P. perniciosus was by far the commonest sandfly species in 
Malta, occurring at least 20 times more abundantly than P. papatasi (adler & theodor, 1935). 
In June 1987, gradoni & maroli (1987) collected 120 specimens (49 ♂♂ and 71 ♀♀) of P. 
perniciosus out of a total of 133 sandflies (relative abundance = 90.2%). léger et al. (1991) 
found P. perniciosus to be the most abundant species in a number of different biotopes during 
a study carried out in 1988. During the same period a quantitative survey was carried out using 
sticky traps (killick-kendrick, 1988). A total of 6,808 sandflies were caught, of which 2,990 
were P. perniciosus, making it the second most abundant species caught (relative abundance = 
43.92%). In a follow-up study carried out in 1989 the relative abundance was very similar with 
a value of 41.89%. Out of a total of 2,788 sandflies collected, 1,167 were P. perniciosus (léger 
et al., 1991). In both 1988 and 1989, dissection and testing of P. perniciosus was carried out for 
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flagellates. In 1988 out of 1,463 sandflies, six were found to be positive for Leishmania infantum 
while in 1989 seven out of 2,063 were positive (léger et al., 1991). During the present study, 
249 (139 ♂♂ and 110 ♀♀), specimens of P. perniciosus were collected from rubble walls, from 
16 locations in 13 different localities in Malta and Gozo. The overall relative abundance of P. 
perniciosus was 63.18%. 

Phlebotomus (Larroussius) perfiliewi Parrot, 1930

Diagnosis: Aedeagus with distal ventral translucent extremity. Style with 5 spines, two or which 
are terminal. Spermatheca with head, neck and body; body with an average of 14 segments, 
spermathecal ducts separated, with a very large bulge at the base.

Distribution: Widely distributed in the Mediterranean, and extending eastwards to Turkey and 
the Ukraine. Recorded also from North Africa.

Biology: Females feed on sheep, goats, humans and possibly dogs (naucke, 2002). They 
require a blood meal for development of eggs. Males feed on fruits and nectars. P. perfiliewi has 
been found naturally infected with Leishmania infantum (maroli et al., 1987). Its role in the 
transmission of visceral leishmaniasis has been suspected but not proven (killick-kendrick et 
al., 1977; maroli & bettini, 1977).

Notes: P. perfiliewi was first mentioned from the Maltese Islands by adler & theodor (1935). 
It was however misinterpreted as P. macedonicus (léger et al., 1991). The species was found in 
small numbers from limited areas in Gozo (exact location not given) and was quite rare compared 
to the other species recorded at the time. No specimens of P. perfiliewi were found during a 
sampling effort in July 1987 (gradoni & maroli, 1987). léger et al. (1991) in August 1988, set 
up CDC light traps in areas surrounding house, stables and caves. Relative abundances of this 
species were reported as 17.4%, 2.26% and 0.75% respectively. Sticky traps set up by léger 
et al. (1991) in August 1988 and 1989, caught 135 and 6 specimens respectively. There was 
a decrease in relative abundance from 1.98% in 1988 to 0.21% in 1989. léger et al. (1991) 
examined females for parasites but none were found positive for flagellates. During the present 
study, no specimens of P. perfiliewi were found. 

Phlebotomus (Larroussius) neglectus Tonnoir, 1921

Diagnosis: Males with a very long straight aedeagus, the tip of which forms a bulge rather 
than tapering to a point. Female spermatheca with head, neck and body; head with projections 
emerging from it, body with 12 - 16 segments and spermathecal ducts joining to form common 
duct leading to genital opening.

Distribution: The species is known from Albania, Austria, Corfu, Crete, Italy (including Sicily), 
Malta, Romania and ex-Yugoslavia.

Biology: Females feed on humans, horses, rodents and possibly dogs. Females require a blood 
feed for development of eggs. Males feed on fruits and nectars. P. neglectus was found to act as a 
vector for L. infantum in specimens obtained from Corfu in Greece (léger et al., 1988).

Notes: adler & theodor (1935) were the first to mention the presence of P. neglectus (as P. 
major) in the Maltese Islands after examining specimens sampled in Gozo. It was said to be 
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more common than P. similis but still much rarer than the two most abundant species at that time. 
gradoni & maroli (1987) recorded the presence of P. neglectus (as P. major) in Malta. Two 
males were present out of a total of 133 sandflies captured. In 1988 and 1989 sampling efforts 
were carried out in Gozo by léger et al. (1991). A survey using sticky traps spanned 16 different 
locations over August 1988 and July 1989. Totals of 6,808 and 2,788 sandflies were collected 
respectively. In both years P. neglectus was one of the least abundant species caught, with 53 
specimens collected in 1988 (relative abundance = 0.78%) and only one specimen caught in 
1989 (relative abundance = 0.04%). CDC light traps were set up by léger et al. (1991) in areas 
surrounding houses, in stables and in a cave. Nine specimens were caught in total, 8 from the 
cave (4 ♂♂ and 4 ♀♀) and 1 male from an area surrounding houses. No specimens were caught 
from the stables. Out of 13 specimens of P. neglectus tested for parasites by léger et al. (1991) 
none were found positive for flagellates. During the present study, no specimens of P. neglectus 
were found.

Subgenus: Paraphlebotomus Theodor, 1948

  This subgenus is characterised by the following combination of morphological characters. Inner 
surface of male coxite with a fleshy sub-basal outgrowth which is medium sized to large and 
bears long hairs. Style with only four spines. Female spermatheca usually with a much larger 
terminal segment than the posterior segments. Pharyngeal teeth large and scale like, with smooth 
margins which appear like a network. This subgenus occurs mainly in the Palaearctic Region, and 
many species are associated with rodent burrows (lane, 1993).

Phlebotomus (Paraphlebotomus) similis Perfiliev, 1963

Diagnosis: Aedeagus thick and curved outwards and slightly backwards. Style short and thick 
with four spines two of which are terminal. Coxite twice as long as style, with a prominent, hairy 
basal outgrowth. Female with strong prominent pharyngeal teeth. Body of spermatheca with 3 - 7 
segments and with the terminal segment larger than the others.

Distribution: Azerbaijan, Russia, Ukraine, Romania, ex-Yugoslavia, Albania, Greece, Turkey 
and Malta. 

Biology: Owing to its similarities to P. sergenti, questions have been raised as to whether P. 
similis can also act as a vector for L. tropica. This however has not been proven (depaquit et al., 
2002).

Notes: Throughout the entire literature of sandflies in Malta, P. similis has been misidentified as 
P. sergenti (depaquit et al., 1998). All previous continental or insular records of P. sergenti should 
in fact refer to P. similis (depaquit et al., 2002). P. similis was first recorded in the Maltese Islands 
from the island of Gozo by adler & theodor (1935). They stated that it was rare, irregularly 
distributed and of no great local importance. It was later recorded in 1987 (gradoni & maroli, 
1987) this time from the Island of Malta. Similar to the situation in Gozo, P. similis was found to 
be a very rare species. Out of 133 sandflies caught, only one was identified as P. similis (relative 
abundance = 0.76%). Sticky traps set up by léger et al. (1991) in various locations around 
Gozo gave very low relative abundances of P. similis. In 1988, it was the least abundant species 
collected, with only 3 specimens out of 6,808 sandflies caught (relative abundance = 0.04%). In 
1989, five specimens were found out of a total of 2,788 sandflies (relative abundance = 0.21%). 
léger et al. (1991) also set up CDC light traps in three different biotopes. Relative abundances 
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were very low ranging from 0% - 0.9%. Out of 28 specimens of P. similis tested for flagellates by 
léger et al. (1991), none were found to contain parasites. During the present study, no specimens 
of P. similis were found.

Subgenus: Phlebotomus Rondani & Berté, 1840

  This subgenus is characterised by the following combination of morphological characters. Male 
paramere with two processes. Coxite long with a small basal outgrowth. Style long with short 
spines. Female spermatheca long with equal segmentation. Pharyngeal teeth large and fringed 
with minute denticles (microtrichia). Many species of this subgenus are found in arid areas along 
the margins of the Sahara desert (Sahel and Mediterranean littoral) through the Middle East to 
Northern Iran (lane, 1993). 

Phlebotomus (Phlebotomus) papatasi (Scopoli, 1786)

Diagnosis: Male terminalia distinct. Paramere with three lobes, the dorsal lobe much longer than 
the broad median lobe. Coxite with small tufts of hairs on basal outgrowth, and another clump 
of long hairs distally. Style long, slender with 5 short pointed spines, three of which are terminal. 
Distance between median and sub-apical spine less than between sub-apical and terminal spines. 
Aedeagus apically rounded and slightly bent at tip. Spermatheca composed of 7 - 8 segments. 
No neck present. Spermathecal ducts long and thin and not forming common duct. Base of 
spermathecal ducts somewhat thicker than rest of duct.

Distribution: This is the most widespread species of sandfly, ranging from Portugal and Morocco 
in the west to Bangladesh in the east, and from ex-USSR in the north to Sudan in the south.

Biology: An anthropophilic, peridomestic species the females of which feed on man, but also on 
dogs. It is the main vector of cutaneous leishmaniasis in man. Males feed on fruits and nectars. P. 
papatasi acts as a vector of L. turanica (Strelkova, 1996), L. major (naucke, 2002) and sandfly 
fever (marret, 1910). Natural infection rates of sandflies with sandfly fever are thought to range 
between 0.015% and 0.5% (lane, 1993).

Notes: P. papatasi was first documented as being present in Malta by marret (1910). It drew a 
lot of attention due to its role as a vector of sandfly fever. newStead (1911) stated that P. papatasi 
was one of the two most common sandflies in Malta along with P. perniciosus. Both were thought 
to be approximately equally abundant. adler & theodor (1935) stated that in 1931/1932 the 
ratio of P. papatasi to P. perniciosus was 1:20. This was the last time P. papatasi was recorded in 
the Maltese Islands as sampling efforts carried out in the late 1980’s (gradoni & maroli, 1987; 
léger et al., 1991), as well as the present study failed to capture any specimens.

DISCUSSION

  During August to October of 2008, rubble walls in 25 locations from 20 different localities 
in Malta and Gozo were sampled for sandflies, using sticky traps. Sixteen of these localities 
(80%) were found to be positive indicating that sandflies are common and widely distributed 
on the islands. Of the 16 positive localities, 11 were positive for both P. perniciosus and S. 
minuta. Five locations were positive for S. minuta only, and three for P. perniciosus only (Fig.   
9). P. perniciosus had a relative abundance of 62% and S. minuta of 38%. The four species not 
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caught during the present study (P. neglectus, P. perfiliewi, P. papatasi and P. similis) have in 
the past been reported as very rare, especially when sticky traps were used (gradoni & maroli, 
1987; léger et al., 1991). The localities which yielded the largest number of specimens were in 
rural areas with uncultivated fields, such as the slope in Ħondoq ir-Rummien (70 specimens), 
Delimara (54 specimens) and Dingli (29 specimens). Sandflies were less abundant in urban 
areas like Birkirkara, Floriana and Msida indicating that urbanization drastically reduces the 
sandfly populations, probably through habitat destruction. Nonetheless, it does not eradicate 
them completely. Rural areas which were cultivated had quite a low abundance of sandflies, 
comparable to that of urban areas. There are a number of possible explanations for this, the 
most likely being the widespread use of plant protection products on crops. Also, uncultivated 
fields tend to provide a more permanent shelter for rodents and other small mammals on which 
female sandflies feed, than cultivated land. The results from semi-rural areas, which constituted 
the majority of localities sampled, varied from one another (6 - 22 sandflies per location). The 
only exception was in Qala (playing field) where 51 sandflies were caught, 32 of which were 
female P. perniciosus. It would seem that children making use of this playing field are potentially 
at significant risk of exposure to the leishmania parasite.

  There is a common belief that coastal areas are free from sandflies because the coastal breeze 
inhibits them from flying around. Three localities on the coast were sampled for sandflies: Baħar 
iċ-Ċagħaq and Pembroke in Malta, and Ħondoq ir-Rummien in Gozo. The results obtained from 
these three localities varied. No sandflies were collected from Pembroke. Ħondoq ir-Rummien, 
on the other hand, was the overall second most infested locality (with 4 S. minuta and 51 P. 
perniciosus). Baħar iċ-Ċagħaq, which is only just north of Pembroke, was positive for 7 sandflies 
(1 S. minuta 
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and 6 P. perniciosus). The high infestation in Ħondoq ir-Rummien proves that sandflies, can in 
fact, survive in coastal areas. The locality is protected from the north by a steep embankment 
which may shield sandflies to some extent from exposure to wind. Pembroke and Baħar iċ-
Ċagħaq, on the other hand, are open and exposed. Other factors such as host availability 
and insecticide use may also account in part for the different results obtained in these three 
similar habitats. One of the aims of this survey was to carry out sampling in Malta and Gozo 
simultaneously. The latest records of samples taken in both Malta and Gozo date back to 1910 
and 1911 (marret, 1910; newStead, 1911) and, although vague references are made to locations, 
any type of quantitative data is lacking. Studies carried out since 1911 all either refer to Malta, 
or to Gozo (adler & theodor, 1935; gradoni & maroli, 1987; léger et al., 1991). The relative 
abundance of S. minuta and P. perniciosus differed significantly at 95% confidence levels. There 
were significantly more P. perniciosus in Gozo (83.19%) than in Malta (32.94%). The opposite 
was observed for S. minuta where Malta had a higher abundance (67.05%) than Gozo (16.8%). 
  
  P. perniciosus is of medical importance because it is a vector of leishmaniasis. The fact that 
there are significantly more P. perniciosus in Gozo than in Malta probably explains why there are 
significantly more cases of cutaneous leishmaniasis originating from Gozo (vella briffa, 1985; 
gradoni et al., 1991). A number of cases over the years have been reported from a relatively small 
coastal area covering Qala, Għajnsielem and Nadur (vella briffa, 1985; fenech, 1997; mamo 
& gauci, 2004). Sampling was carried out in Għajnsielem where only one male of S. minuta 
was found, a species of no importance with respect to leishmaniasis. Qala, however proved to 
be one of the most densely populated areas in terms of sandfly specimens. The highest number 
of sandflies were caught from the Ħonqod ir-Rummien area, along the slope and near the coast. 
Almost half (48.59%) of the total number of P. perniciosus caught in this survey were collected 
from these two locations alone.
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ABSTRACT. Rhynchophorus ferrugineus is a weevil native to southern Asia and 
Melanesia which was accidentally introduced and established in Malta since 2007. 
This insect has been causing extensive damage to Canary Island palms (Phoenix 
canariensis) in the majority of towns around Malta. Morphometric measurements 
are provided and variation in the spots present on the pronotum of adult weevils in 
Malta is reported and compared with that found in Sicily. Suggested measures for the 
management of red palm weevil in Malta are also included. 

KEY WORDS. Malta, Red Palm Weevil, morphology, control measures.

INTRODUCTION

  The Red Palm Weevil (RPW), Rhynchophorus ferrugineus (Olivier, 1790) is a large curculionid 
beetle belonging to the sub-family Rhynchophorinae. Males can be easily identified by the 
presence of thick, erect dorsal setae on rostrum (Fig. 1) whereas in females, rostrum is longer, 
slender, more cylindrical and lacks setae (Fig. 2). This weevil was recently accidentally introduced 
in Malta where it has adapted well to the Maltese climate and has caused severe damage to its 
host plants.

  R. ferrugineus which is native to southern Asia and Melanesia entered the Arabian Gulf countries 
in the mid-1980s (AbrAhAm et al., 1998; murphy & briscoe, 1999; bozbugA & hAzir, 2008). 
Since then, it has rapidly expanded its geographical range westwards (murphy & briscoe, 1999; 
Ferry & gomez, 2002; mAlumphy & morAn, 2007). It reached Eastern Saudi Arabia in 1985 
and from there it spread to many other countries (Ferry & gomez, 2002). The pest was first 
recorded in the Northern United Arab Emirates in 1985, whence it spread to Oman (Ferry & 
gomez, 2002). In Iran it was first detected in the Savaran region in 1990 and two years later 
it was discovered in Egypt (cox, 1993). It was then found in southern Spain in 1994 and in 
Israel, Jordan and the Palestinian Authority Territories in 1999 (KehAt, 1999; soroKer et al., 
2005; mAlumphy & morAn, 2007). There is ample evidence that the first red palm weevils were 
introduced into Spain from thousands of Phoenix palm trees imported from Egypt (bArrAnco et 
al., 1996). It has since spread to Italy in 2004, Canary Islands in 2005, Balearic Islands, Cyprus, 
France and Greece in 2006 and Turkey in 2007 (mAlumphy & morAn, 2007). In Malta, the RPW 
was detected for the first time in 2007.
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  In most countries, where RPW was established, Phoenix canariensis palms were the first hosts 
to become infested. P. canariensis represents the preferred host of the RPW, however when its 
population increases other species of palms such as P. dactylifera and Washingtonia spp. start 
to become infested (longo, 2008a). So far, the only affected palm trees in Malta were all P. 
canariensis and since its introduction until March 2009, around 310 infested palm trees have 
been destroyed; 121 palms were removed from public lands and 189 were removed from private 
property (PQ, 2009).

  The female palm weevils lay eggs in the axils and petioles of new leaves or more commonly in 
wounds caused by pruning or wind damage. Larvae burrow into the petioles and reach terminal 
bud of palms where they complete their life cycle. Tunnelling and feeding by the larvae debilitate 
the infected trees, which eventurally die. RPW larvae construct cocoons (Fig. 3) from dried palm 
fibres. Pupation takes place inside the cocoon whence the adult will eventually emerge. Common 
symptoms of weevil infestation on palms include leaf chlorosis, collapse of green leaves that 
are no longer supported by the bored axils and eventual collapse of the canopy (Fig. 4). Males 
of RPW produce an aggregation pheromone which can be used both for mass trapping and 
monitoring purposes (murphy & briscoe, 1999). Black spots on the adults’ pronotum are due to 
the presence of melanin in the cuticle while the rusty colour of the weevils is due to the presence 
of carotenoids in the epidermal cells (longo, 2006).

MATERIAL AND METHODS

  RPW collection by various methods was carried out between August 2008 and April 2009. 
Phoenix canariensis, P. dactylifera and Washingtonia spp. palm trees from different localities in 
the Maltese Islands were inspected for the presence of R. ferrugineus. RPW adults which were 
caught alive were killed by freezing and later were dry mounted by direct pinning. Adult weevils 
which were collected dead from the field were relaxed by placing on a piece of plastozote which 
was then floated on a mixture of water, ethanol and detergent within a sealed plastic container. 
After three days, the beetles were sufficiently relaxed for mounting. Cocoons collected from 
infested palms were placed in small plastic containers. The cocoons were checked from time to 
time for emergence of adults. When adults emerged, the date of emergence was noted. Emerged 
adults were left alive for 3 days in another container so that their exoskeleton would harden 
prior to killing and mounting. Eleven pheromone traps containing aggregation pheromone 
dispensers were also used in order to collect RPW adults from different localities in Malta 
between September 2008 and December 2008. The aggregation pheromone (Rhylure LAT-400) 
contained 4-methyl-5-nonanol and 4-methyl-5-nonanone. The traps were made from a 10 litre 
plastic bucket with four circular holes laterally and from above. Most of the bucket was then 
wrapped by a brown cloth so that the weevils could easily attach themselves and eventually enter 
the holes and become entrapped. The traps were either put near soil level (Fig. 5) or hung up on 
palms (Fig. 6) or other trees.

  Larvae collected from infected palms were reared on fresh banana stems (Musa sp.) which were 
cut into small logs and placed in large plastic containers. The plastic containers were covered with 
cloth to prevent flies from entering the container and allowed ventilation. The larvae within the 
containers were kept at room temperature. The food source was periodically changed to ensure 
that the larvae had fresh food available. Great care was taken to search for the larvae within the 
old logs before placing new banana logs. When cocoons were found they were extracted carefully 
and placed in small plastic containers. The cocoons were checked as frequently as possible for 
adult emergence. The date of emergence of adults from cocoons was noted.



  Adult weevils collected through various techniques as described above were used for measuring 
different body parts using a binocular stereo microscope. The measurements included the 
following body parts: whole body length (L); abdomen length (al); abdomen width (aw); 
pronotum length (pl); pronotum width (pw); head size (hs); length from tip of rostrum to antennal 
insertion (ta) (Fig. 7). All measurements were made from the dorsal surface except for the head 
size and distance from tip of rostrum to the antennal insertion which were made from a lateral 
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Figures 1-2. Adult RPW (1, male; 2, female); Figure 3: Cocoon of RPW; Figure 4: Palm damaged 
by RPW; Figures 5-6: Pheromone traps (5, on the ground; 6, hung on a palm tree).  
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Figure 7. Different measurements taken from body parts of RPW. L, whole body length; pl,          
pronotum length; al, abdomen length; pw; pronotum width; aw; abdomen width; hs, head size; 

ta, distance from tip of rostrum to the antennal insertion.

view. The variation in position of the prothoracic spots often present in R. ferrugineus adults 
was also studied. Each adult weevil in the collection was analysed and the different typologies 
encountered were drawn.

RESULTS

  In total, 523 adult RPW comprising 254 males and 269 females were available for the present 
study. These were obtained by various methods as explained earlier from the following localities: 
Floriana, Ħamrun, Kappara, Lija, Baħar iċ-Ċagħaq, Madliena, Mġarr, Mrieħel, Msida, Mtarfa, 
Naxxar, Pietà, Rabat, Salini, Santa Venera, Sliema, Żejtun and Żurrieq (Table 1).
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Table 1. The numbers of R. ferrugineus adults obtained using different methods.

Males Females Total number of 
adult weevils

Captured alive or found 
dead in trees 140 94 234

Emerged from cocoons 
collected from palms 46 62 108

Emerged from cocoons 
formed by reared larvae 21 26 47

Captured by pheromone 
traps 47 87 134

Total 254 269 523

234 live and dead specimens were collected from P. canariensis palm trees. None of the P. 
dactylifera and Washingtonia spp. inspected were found to be infested with R. ferrugineus. Out 
of a total of 182 inspected palms from different localities, 51 (28%) were found to be infected 
with the RPW. From 293 cocoons collected from infested palms, only 108 adult weevils emerged. 
A total of 191 larvae were reared on banana stem but only 77 of them (40%) formed cocoons. 
Fully grown adults emerged from 47 (61%) of the 77 cocoons formed. The total number of adults 
captured from pheromone traps was 134 with a sex ratio of 1.85:1. Table 2 provides details 
of adults captured in different localities using different placement of pheromone traps. The 
fluctuation of adult RPW captured by pheromone traps between September and December of 
2008 is indicated in figure 8.

Table 2. The number of adult RPW captured by the pheromone traps in the different localities.

Locality Position of trap Total number of 
adults captured

Mtarfa Hung on a P. canariensis 
trunk 32

Rabat Hung on a P. canariensis 
trunk 30

Pieta Hung on a P. canariensis 
trunk 15

Salini Hung on a P. canariensis 
trunk 15

Żejtun At soil level 14

Naxxar At soil level 11

Msida At soil level 9

Mġarr Hung on a tree (not palm) 4

Żurrieq Hung on a tree (not palm) 3

Mrieħel Hung on a tree (not palm) 1

Qormi Hung on a tree (not palm) 0
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The dimensions of the different body parts measured in the adult weevils are shown in Table 3.

Table 3. Mean dimensions in mm of different body parts of R. ferrugineus adult males and 
females

Males (n = 254)
L al aw pl pw hs ta

Min 23.05 9.33 7.67 7.33 6.17 5.54 4.56
Max 36.88 15.33 12.67 14.17 10.83 9.71 6.79
Average 30.82 12.56 10.45 10.39 8.59 7.88 5.77
Females (n = 269)

L al aw pl pw hs ta
Min 23.99 9.17 8.33 7.50 6.67 6.70 5.33
Max 37.92 17.33 12.83 12.50 10.67 10.59 8.00
Average 32.63 13.45 10.82 10.63 8,87 8.56 6.84

  Of the 523 adult weevils which were studied, 14 different typologies of pronotal markings were 
encountered (Fig. 9). Nine typologies were encountered in both males and females, 4 typologies 
only in females and one typology only in males. A total of 10 typologies were encountered in 
males while a total of 13 typologies were encountered in females.

20

Figure 8. Graph showing the numbers of adult RPW caught by pheromone traps between 
September and December of 2008.
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Figure 9. The different typologies of pronotal markings encountered on red palm weevils in Malta 
with percentage incidence.
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DISCUSSION

  R. ferrugineus is a polyphagous species with several host plants but with a marked preference 
for palms. The species was first noted in Malta in 2007 (cole, 2009). The species is a serious pest 
of palms with 28% of palms inspected during the present study being found infected by RPW. 
So far, in Malta only P. canariensis was found to host RPW. P. canariensis is normally the most 
affected palm species during the first years after the introduction and establishment of the weevil 
in a new territory (longo, 2008a). Infestation of other species of palms such as on P. dactylifera 
and Washingtonia spp. is expected to occur in future if the population of the RPW continues to 
increase. In the Maltese Islands, it was shown that adults, in search of new breeding grounds, 
peak during October (Fig. 8) and then decrease significantly in December. These results are 
similar to those obtained in studies carried out in Eastern Sicily between 2005 and 2006 (conti 
et al., 2008). These studies have also shown that the red palm weevil reaches damaging levels at 
the end of summer (September-October) followed by a strong reduction in adult activity in winter 
and spring as a consequence of low temperatures.

  Only 40% of RPW larvae reared under laboratory conditions on banana managed to reach adult 
stage. This suggests that many larvae did not survive possibly due to a change in food source 
which is to be expected since the banana plant is not one of the preferred host plants for the RPW. 
However, it shows that the RPW is highly adaptable to different diets. It appears that initially 
larvae find it difficult to survive on the new food source, but those which adapt to it reach the 
adult stage successfully. A high mortality rate was also observed when cocoons were reared. 
Adult weevils managed to emerge from only 37% of cocoons collected in the present study. 
longo (2006) also recorded a high mortality from the larval to the adult stage since only 77 adults 
(17.87%) emerged from the 431 cocoons collected during that study.

  More females of RPW were captured using pheromone traps, which is not the case with most 
insect pheromones which usually attract males. A sex ratio dominated by females from pheromone 
trap captures was also shown in other studies (e.g. longo, 2006) where the sex ratio was 2.05:1. 
Furthermore, it was also noted that the traps with the highest catch were those hung above the 
ground on P. canariensis trunks. The P. canariensis palm trees themselves might have served as 
an additional attractant for the weevils.

  From various measurements of body parts (Table 3) of RPW taken in the present study the 
following conclusions were made. As with most insects, body size of females (especially total 
body length and abdominal length) was significantly larger than that of males.  The total length 
of rostrum and length of rostrum from its apex to antennal insertion was much higher in females 
than in males. In fact, such measurements may be used effectively to discriminate between males 
and females of RPW. In terms of pronotal marking, the most common typology found in RPW 
in Malta was the one exhibiting seven markings (Fig. 9A) with a 52.20% occurrence. The two 
spots typology (Fig. 9B) was the second most common (11.66%). The typology shown in figure 
9N was found only in males while typologies as shown in figures 9G, 9H, 9K and 9M were found 
only in females. Six typologies found in the present study are very similar to six out of eight 
different typologies encountered in Sicily (longo, 2006). Typologies as shown in figures 9A, 9B, 
9C, 9D, 9E and 9F, correspond respectively to Longo’s typologies as shown in figures 10A, 10B, 
10E, 10D, 10G, and 10C. Furthermore, the two most common typologies in the Sicilian study 
were those shown in figure 10A and 10B, as was found in the current study. The smaller sample 
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of 77 adults used by longo (2006) might explain why only eight typologies were encountered 
in Sicily as opposed to the 14 different typologies encountered here in Malta. But one must note 
that although a larger sample was used in Malta, two typologies encountered in Sicily were not 
found in Malta which might indicate a degree of diversity between the Sicilian RPW population 
and that of Malta.

Control measures. Various techniques have been used to try to control RPW such as pheromone 
traps and chemical control. Despite good results of these techniques in the laboratory, they are 
not efficient enough in the field to succeed in eliminating red palm weevil. The reason for this 
is probably the great difficulty in reaching all life stages of the weevil inside an adult palm tree 
(longo, 2008b).

  Since the adult population of the RPW in Malta peaks in October it is important that certain 
measures are taken during this time. Pruning of palm trees (through removal of fronds) should be 
stopped altogether between September and November. This is due to the fact that pruning creates 
wounds which attract females to oviposit in them. In August, Maltese fishermen cut hundreds of 
palm fronds which are used as sheltering grounds for the dolphin fish “lampuki”. It is important 
that such an activity, even though not in the peak period when adults are around, is done under 
supervision and that all pruning cuts are immediately covered by suitable sealant substances. This 
is rarely done in Malta.  Furthermore pruning should be followed by at least three consecutive 
insecticide sprays.  Excessive pruning must be avoided since loss of mature leaves leads to loss of 
nutrients for the developing fronds, slower growth and stress to the palm tree. Stressed palm trees 
are more susceptible to attack by the weevil. The common practice for pruning palms in Malta is 
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to cut leaves from their base. Ideally this should not be done when pruning green fronds. Green 
fronds have to be cut some distance away from the trunk so that if weevil eggs are deposited on 
the wounds, the larvae would be unable to reach the trunk before the leaf dries out. The problem 
with such pruning is a cosmetic one, since trees pruned in this way are visually less attractive. 
Cutting of fronds should be carried out in winter time, from January till March.

  With regards to insecticide treatment of infected trees, Conti et al. (2008) have found that 
spraying in winter and in spring gives positive results on infected palms since new leaves emerge, 
but in autumn the same trees start to show symptoms again. This indicates that the insecticide 
might suppress insect populations to undetectable levels. Therefore frequent spraying is important 
for effective control of RPW, but one must take into account that this might present a health risk 
to people and animals in the vicinity. One strategy that should be implemented to manage the 
pest would be to treat those trees which show symptoms during winter and early spring so that 
damage to palms at the end of summer would be decreased. In order to reduce the health risk of 
insecticide spraying, injection methods are being used which are giving positive results in the 
Mediterranean Region. A hole is drilled in the trunk, just below the region of infection and then 
the insecticide is injected directly in the palm tree. Such method reduces the release of insecticide 
in the environment which can end up contaminating water tables. The palm transports water from 
its roots to the higher regions and this causes the insecticide to be transported to the infected 
regions.

  The implementation of rigorous phytosanitary measures is the most promising approach to 
manage this pest. Under the environmental conditions of Malta, extensive surveys and the  
immediate elimination of the newly infested trees at the first insect detection, after the period 
of decreased activity of the pest in winter and early spring,  can suppress drastically the insect 
populations and the damage to the palm in the summer season. Extensive surveys and insect 
monitoring are crucial for the success of this phytosanitary strategy.
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