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Figures 111-118. Ectoedemia (Ectoedemia) species, life history. | 11 E. heckfordi male holotype,
24.1V.2005 112 E. heringella male, London, Kensington gardens, 14.IV.2005 113 E. alnifoliae male,
Turkey, Antalya, Phaselis ruins, 3.1V.2005 114 E. alnifoliae female underside, Turkey, Antalya, Cirali,
29.111.2005 115, 116 E. heringella, masses of mines and larvae on Quercus ilex, London, Kensington gar-
dens, I1.2005 117 E. haraldi, mine and larva on Q. coccifera, Turkey, Antalya, Termessos, 5.111.2005 118
E. alnifoliae mines and larvae on Q. coccifera, Turkey, Antalya, Phaselis ruins, 8.111.2005.
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Ectoedemia (Ectoedemia) agrimoniae (Frey)
Fig. 124

Biology. Hostplants: Agrimonia euparoria L. and Aremonia agrimonoides (L.) DC.
Although the species is univoltine in most of central and northern Europe, there are
more generations in southern Europe, eg France (Van Nieukerken et al. 2006), and

Figures 119-124. Ectoedemia (Ectoedemia) species, life history 119 E. quinguella, 3 instar larva
on Quercus robur, Netherlands, Oostvoorne, 31.X.2008 120 E. rufifrontella, 3 instar larva on Quercus
pubescens, France, Alpes Maritimes, Fontan, 16.X.2008 121 E. pubescivora, 3 instar larva on Quercus
pubescens, France, Alpes Maritimes, Fontan, 16.X.2008 122 E. heckfordi, final instar larva on Quercus
petraea, England, Devon, ix. 2004, photo lan Thirwell 123 E. erythrogenella, final instar larva on Rubus
ulmifolius, France, Alpes Maritime, Contaron, 24.X.2008 124 E. agrimoniae, final instar larvae and co-
coons on Agrimonia eupatoria, Italy, Cuneo, Valdieri, 31.VIIL.2007.
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at least two generations in Croatia, where the larvae of the second generation leave
the mine before pupation. Larvae: June-July, August-October. Mines can be found
much later in the season, with cocoons inside. Adults in April to June and again
July-August.

Distribution. Latvia: Savenkov et al. 1996; Belgium: De Prins 1998; Van Nieuker-
ken 2006; Italy: Karsholt et al. 1995 (detailed records below); Bulgaria: Beiger 1979;
Buszko and Beshkov 2004. Cited occurrence in Siberia (Puplesis 1994) incorrect, see
E. spiraeae. As yet unknown from Russia.

Material. Croatia: 22, 149, Vrlika, mines 10.VI1.2000, adults ex 1. VI1.2000, A.
Lastavka leg. (AL). Italy: 243, Chieti, Vacri surroundings, 300m, e.l. 20-25.VII1.1954,
U. Parenti (coll. Parenti); 303, 349, Cuneo: Valdieri, Ris. Naturale Speciale Junipe-
rus phoenicea, 860-950 m, 14.VII.2007, young larvae on Agrimonia eupatoria, ..
11-28.1V.2008, E.J. van Nieukerken (RMNH); 14, 59, Cuneo, Entracque, Trinita,
between Ponte del Suffiet and Gias d’Ischietto, 1240 m, 13.X.2008, on Agrimonia
eupatoria, EJvN 2008255, e.l. 25.1V-1.V.2009, E.J. van Nieukerken & C. Dooren-
weerd (RMNH).

Ectoedemia (Ectoedemia) hexapetalae (Szics)

Biology. Hostplant: Filipendula vulgaris Moench. The record in France is from an area
where this host is unknown (Dupont 1990), so that it probably feeds there on another
host, possibly another rosaceous herb. Larvae in June, July and August-September,
adults in May and again late June to July.

Distribution. France: Van Nieukerken et al. 2006. Otherwise still only known
from eastern Austria and central Hungary.

Ectoedemia (Ectoedemia) sp. n.

Ectoedemia sp. n.? Bengtsson et al. 2008: 273.

This species, related to E. hexapetalae, was found in Norway. Additional findings in
France prove its separate identity, it will be described elsewhere.

Ectoedemia (Ectoedemia) angulifasciella (Stainton)

Biology. Hostplants: Rosa species, Sanguisorba minor Scop., S. officinalis L., Filipendula

vulgaris Moench. On the last host only found in Hungary (Van Nieukerken 1985),
and commonly on the islands of Oland and Gotland, Sweden, where it occurs sym-
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patrically on Rosz (Bengtsson et al. 2008). Univoltine, larvae in autumn, occasionally
from July, to November. Adults from June to August.

Distribution. Bulgaria: Buszko and Beshkov 2004. A record for Siberia (Dovnar-
Zapol’skij and Tomilova 1978; Sinev 2008) is based on leafmines only, and highly
unlikely, given the fact that the species has not been found in Russia at all.

Ectoedemia (Ectoedemia) atricollis (Stainton)

Biology. Hostplants: oligophagous on Rosaceae: Maloideae (Crataegus spp., Malus syl-
vestris Mill., Pyrus communis L., Mespilus germanica L., Prunus avium L., P mahaleb L.,
P cerasifera Ehrh.) and Staphylaea pinnara L. (Staphylaeaceae). Larvae from August to
October, adults in June-July.

Distribution. Norway: Aarvik et al. 2004; Latvia: Savenkov 1989; Lithuania: Ivins-
kis et al. 1985; Bulgaria: Tomov and Pelov 1998; Russia: Van Nieukerken et al. 2004b.
The species occurs in Tadzhikistan, probably as an introduction (Puplesis 1994).

Ectoedemia (Ectoedemia) arcuatella (Herrich-Schiffer)

Biology. Hostplants: Fragaria vesca L., E moschata Duchesne, E viridis Weston, Poten-
tilla erecta (L.) Rauschel, P sterilis (L.) Garcke. Univoltine, larvae from August until
October, adults from May to July.

Distribution. Latvia: Savenkov et al. 1996; Lithuania: Diskus 2003; Ireland: Heal
1985; Belgium: Van Nieukerken 2006; France (confirmation): Van Nieukerken et al.
20006, here recorded new from southern France. Also recorded outside Europe from
Kazakhstan (Alma Ata) (Puplesis et al. 1996).

Material. France: larvae, Alpes Maritimes, Tende, vallon de Réfréi, near/on
camping, 820 m, 10.X.2008, EJvN2008206, E.]J. van Nieukerken & C. Dooren-
weerd (RMNH); 44, 39, Alpes Maritimes, St. Dalmas de Tende, W., Beonia,
1050 m, 10.X.2008, EJvN2008213, e.l. 9-16.V.2009, E.]. van Nieukerken & C.
Doorenweerd (RMNH). Italy: 3 larvae, Cuneo, Valdieri, Ris. Naturale Speciale Ju-
niperus phoenicea, 860-950 m, 14-16.VII.2007, E.J. van Nieukerken (RMNH);
larvae, Cuneo, Entracque, Trinita, S., 1070 m, 13.X.2008, EJvN2008268, E.J.
van Nieukerken & C. Doorenweerd (RMNH); larvae, Cuneo, Entracque, Trinita,
Ponte del Suffiet, 1190 m, 13.X.2008, EJvN2008273, E.]. van Nieukerken & C.
Doorenweerd (RMNH); larvae, Cuneo, Palanfré, W., 1440—-1540 m, 14.X.2008,
EJvN2008295, E.J. van Nieukerken & C. Doorenweerd (RMNH); 17, Potenza,
Mte Vulture, Laghi di Monticchio, 19.V.1970, E Hartig (MRSN); 1, Torino,
Giaglione, Valsusa, 650 m, 16.VI.1993, G. Bassi (coll Bassi). All larvae on Fragaria

vesca.
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Ectoedemia (Ectoedemia) rubivora (Wocke)

Biology. Hostplants: Rubus species, particularly on R. caesius L., R. saxatilis L., R.
chamaemorus L. and R. arcticus L., but also on forms of the fruticosus L. complex.
In the Netherlands we found several times vacated mines resembling those of ru-
bivora on Agrimonia eupatoria in areas where E. rubivora is abundant on Rubus.
These mines are very different from those of E. agrimoniae, which is not known
from the Netherlands. Univoltine, larvae from late August until Octorber, adults
in June and July.

Distribution. Norway: Aarvik et al. 2004; Latvia: Savenkov et al. 1996; Lithuania:
Diskus 2003.

Ectoedemia (Ectoedemia) spinosella (Joannis)
Figs 109, 110

Ectoedemia (Ectoedemia) albiformae Puplesis & Diskus, 2003: 186. Holotype & Turk-
menistan: 40 km E Kara Kala, western part of Kopet dag ridge, 800 m, 30.V-27.
VI1.1993, Puplesis & Diskus (VPU) [paratype examined]. New synonymy

Biology. Hostplants: Prunus spp., P spinosa L., P domestica L., P cerasifera Ehrh., 2
Sfruticosa Pallas, P dulcis (Miller), P webbii (Spach) Fritsch. (new record). In most of
Europe P spinosa is the main host, in Greece the almonds P dulcis and P webbii. On
most other hosts confusion with mines of E. mahalebella is possible. Univoltine in
much of its area, in Greece bivoltine. Larvae in June (Greece) and again July to No-
vember, depending on latitude and season. Adults fly in May-July.

Distribution. Russia: Van Nieukerken et al. 2004b; Belgium: Van Nieukerken
2006; Switzerland: Sauter 1983. Also recorded from Turkmenistan: Kopet Dag (Puple-
sis et al. 1996). A former record from Lithuania (dot on map, Van Nieukerken 1985)
was a mistake. The record from France (26): Les Prés (Van Nieukerken et al. 2006) wa
misidentification for Ectoedemia mahalebella.

Remarks: E. albiformae was described from Turkmenistan, Western Kopet Dag,.
The authors compared it with E. petrosa Pupesis, 1988, but (after studying a male
paratype, see Figs 109, 110) we cannot separate it from E. spinosella in any detail, apart
from the white colour of the androconial scales that surround the brown hairpencil,
which are brown in normal spinosella. We also once found this form in Greece, and
since E. spinosella also occurs in the western Kopet Dag (Puplesis et al. 1996), we as-
sume albiformae is most likely a colour aberration of spinosella, and hence synonymise
it here. A female paratype of albiformae turned out to be an unknown Stigmella species.

Material. Greece: vacated mines, dead larvae, Argolis, Ligourio, Epidauros theater
archeological site, 360, 8.X1.2008, Prunus webbii, E.J. van Nieukerken (RMNH); lar-
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vae and vacated mines, Fokis, Dhelfoi, archeological site, 600-640 m, 6.X1.2008, E.].
van Nieukerken (RMNH); 37, 29, Fokis, Itea, 12.VI.1998, A. & Z. Lastivka (AL);
18 [“albiformae’], 29, Messinia, Pirgos, 18.V1.1998, A. & Z. Ladtivka (AL); 24,
Préveza, Thesprotiko, 11.V1.1998, e.l. VIL.1998, A. & Z. Laitivka (AL). Italy: 17,
19, Cuneo, Valdieri, Ris. Naturale Speciale Juniperus phoenicea, 860-950 m, 14-16.
VIII1.2007, e.l. 7.V.2008, E.J. van Nieukerken (RMNH). Turkmenistan: 17, 40 km
E Kara Kala, western part of Kopet dag ridge, 800 m, 14.V1.1993, Puplesis & Diskus
(VPU) (paratype albiformae).

Ectoedemia (Ectoedemia) mahalebella (Klimesch)

Biology. Hostplants: Prunus spp., particularly P mahaleb L., further P cocomilia Ten.
(Greece), P tenella Batsch (Hungary), P fruticosa Pallas, P avium L., P cerasus L., Prunus
cerasifera Ehrh. (new record), P domestica L. and P, spinosa L. (new record). On many
hosts, confusion with mines of E. spinosella is possible, as happened with records from
France, Les Prés which were partly misidentified as spinosella (see there). In this particular
locality E. mahalebella was common on Prunus mahaleb, but also occurred on P spinosa
and P domestica. Leafmines of E. mahalebella occur more often away from the midrib,
near leaf margin, but this character is not absolute (see Van Nieukerken 1985). Univolt-
ine in much of its area, bivoltine further south. Larvae in June (Greece) and again in July
to November. Adults fly in May-August, the latter probably of the second generation.

Distribution. Widespread in southern half of Europe, but not yet found in Ibe-
rian Peninsula, northernmost record in northern France: Dun sur Meuse (Van Nieuke-
rken et al. 2006). Switzerland: Sauter and Whitebread 2005; Czech Republic, Slovakia:
Lastaivka and Lastivka 1990b; Bulgaria: Tomov and Pelov 1998.

Material. Croatia: 23, 49, Krk, Draga Baska; Kampelje and Misucaynica,
6.VII.1976, 30.VI1.1986, 13.VII1.2004, 17.VII1.2007, 27.VI1.2008, G. Baldizzone,
E. Jickh (GB, RMNH, USNM). Greece: 1, Larissa, Stomio, 9.V1.1999, Prunus
cerasifera, el. vii.1997, A. & Z. Lastavka (AL).

Ectoedemia (Ectoedemia) occultella (Linnaeus)

Biology. Hostplants: Betula spp., Salix pentandra L. (only northern Finland, not
reared). Larvae from August to November, adults fly from May to July.

Distribution. Lithuania: Ivinskis et al. 1985; Belarus: Merzheevskaja et al. 1976;
Corsica: Van Nieukerken et al. 2006. J. Buszko (in litt.) observed tenanted mines in
Bulgaria (see below), thus providing a new record.

Material. Bulgaria: tenanted mines, Backovo, 20.X.2004, on Berula pendula, ].
Buszko, observation.
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Ectoedemia (Ectoedemia) minimella (Zetterstedt)

Biology. Hostplants: Betula pubescens Ehrh., B. nana L., B. pendula Roth., Alnus viridis
(Chaix) DC. in Lam. & DC. (Alps), Corylus avellana L. (British Isles). Larvae from
July to October, adults fly from May to July.

Distribution. Estonia: Jiirivete et al. 2000; Latvia: Savenkov 1989; Lithuania:
Diskus 2003. See also Baldizzone 2004; Van Nieukerken et al. 2006 for records in
France and Italy.

Discussion

State of knowledge. In 1985 (Van Nieukerken 1985), 50 species were recognised for the
West Palacarctic, eight in Zimmermannia and 42 in Ectoedemia s. str., including two un-
named species. One of the Zimmermannias is now regarded as east Palaearctic, so that 49
(7 + 42) remain. With the new descriptions since and in this paper, in 20 years the number
has grown to 57 (9 + 48), an increase of 17% (eight species). Although a considerable part
of Europe and West Asia have been better investigated in the last decades, there are still
many gaps in our knowledge which may lead to new discoveries and a better knowledge
of biology and distribution. Whereas we have many data from the Iberian Peninsula by
light collecting in summer and mine collecting in winter, the “normal” autumn fauna of
the deciduous forests remains virtually unstudied. One autumn visit could reveal several
new records. Much less known are the potentially rich areas of Turkey, the Caucasus and
northern Iran and other parts of the Middle East, which probably will harbour several
undescribed Ectoedemia species; also northern Africa is still poorly investigated. In addi-
tion, detailed molecular studies can reveal hidden species and complex cases of evolution.

Range expansion. Some species seem to have been collected much more frequently in
recent years, giving the impression of range expansion. Particularly for southern European
species it is logical to attribute this largely to an enormous increase of collecting effort: very
little collecting has taken place there before the seventies. Especially bark-mining species
in the subgenus Zimmermannia, that are almost only known from light collected speci-
mens, have been collected frequently in recent years: this is apparent from the numerous
new records of E. amani and E. reichli. However, there is little reason to attribute this to
range expansion. Table 2 shows the increase of records of Zimmermannia in the database
of material studied by Van Nieukerken (including records contributed by the co-authors),
the total being 483 (one record is defined as the catching of any number of specimens of
a single species on one date or date range on a single locality). The proportion of E. amani
records varies between 6 and 8.5% from the seventies to the present decade. Since a few
records are available from earlier decades, these data do not show a significant change of
the proportion of this species in the Zimmermannia records, thus the enormous increase of
collecting effort is most likely the best explanation for the numerous new records recently.

The finding of the new species E. heckfords in the south of England is very surprising,
and could indicate a real range expansion of a species hitherto hidden in Western France,
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Table 2. Number of total records of Zimmermannia species per decade. All data prior to 1960 lumped

in first column.

before 1960 1960’s 1970 1980s 1990’s 2000’s total
Ectoedemia amani 4 2 8 3 6 10 33
Ecroedemia atrifrontella 15 5 30 23 8 13 94
Ectoedemia hispanica 1 9 10 24 44
Ectoedemia liebwerdella 5 5 16 12 11 49
Ectoedemia liguricella 3 6 12 16 15 29 81
Ectoedemia longicaudella 27 17 27 29 15 29 144
Ectoedemia monemvasiae 1 5 12 4 22
Ectoedemia reichli 3 4 10 17
Ectoedemia vivesi 2 1 3
Total 49 37 87 111 76 127 487

where there has hardly been collecting activity. On the other hand, such a species might
also have been overlooked in the few small forests where it has been found to date.

The range expansion of E. heringella in Britain since the late nineties is obvious, but
almost certainly aided by man. In the Netherlands we have seen a range expansion of E.
quinquella, which appeared in the eighties in the far south, in this century it was found
more to the north and since 2007 also in the coastal dunes. This expansion is likely to
have been the result of the changing weather or climate: E. quinquella has a Mediterra-
nean-atlantic distribution type, indicating that it is probably susceptible to cold winters.
Another species that shows range expansion is £. hannoverella which turned up in Sweden
in the eighties and in Britain in 2002. The range expansion of poplar feeders (E. hanno-
verella and turbidella) may be related to extensive planting of poplars now all over Europe.
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Appendix A

Specimen locality data (XLS format) of Ecroedemia: subgenera Ectoedemia and
Zimmermannia (Lepidoptera: Nepticulidae), in the Western Palaearctic region up
to 2009. File format: Microsoft Excel (1997-2003). doi: 10.3897/z00keys.32.282.
app.1.ds.

Note: The spreadsheet contains two worksheets: Ectoedemia specimen records and
Checklist.

The records comprise all those used for this paper, and all the previous ones collected
by the senior author for his earlier publications (cited for each relevant record) and
records of more common species that have never been published in detail. We have not
tried to get georeferences for all records, but they are included for about 75% of the
records. The records are mostly in Darwin Core format, with a few additional fields,
and will also be shared with the Global Biodiversity Information Facility (GBIE http://
www.gbif.org/).

Copyright notice: This dataset is made available under the Open Database License
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License (ODbL)
is a license agreement intended to allow users to freely share, modify, and use this Dataset
while maintaining this same freedom for others, provided that the original source and
author(s) are credited.
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