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Collection of moths and butterflies during 20102019 revealed 15 species not previ-
ously reported from the Murmansk Oblast, Russia. Revision of published data added
nine more species to the regional fauna. We also confirmed records of 14 species known
only from old publications, and report records of 83 infrequent species, which clarify
their distribution within the study region or demonstrate interesting ecological patterns.
Especially noteworthy are records of Argyresthia retinella, Levipalpus hepatariella,
Araschnia levana, Macroglossum stellatarum and Endromis versicolora. We discuss
the occurrence of 10 moth species in the Murmansk Oblast that had been based on
erroneous or doubtful identifications, and therefore not included in our list. The known
fauna of moths and butterflies of the Murmansk Oblast now totals 834 species. We esti-

mate that the regional Lepidopteran fauna may include 1000 to 1020 species.

Introduction

The Kola Peninsula (Murmansk Oblast) is the
best studied region of Russia in terms of its
fauna of moths and butterflies (Sinev 2019),
largely due to the long history of entomologi-
cal research in this region which started in pre-
Soviet times (Silfverberg 1988). The northwest-
ern part of the Murmansk Oblast, the Pecheng-
sky District, was carefully studied by Finnish
entomologists in 1920—1944, when it constituted
a part of Finland (Valle 1933). In 1979-1980,
Lepidoptera of this district were explored by
Sinev (1988). Several dozen moth and butterfly
species inhabiting the Khibiny Mountains were

mentioned by Fridolin (1936). Since 1980, the
first author has intensively sampled insects in
the central part of the Kola Peninsula (Kozlov
1987, 1996, Kozlov & Jalava 1994), on the Bar-
ents Sea shore (Kozlov & Kullberg 2008), on
the White Sea shore (Kozlov & Kullberg 20006),
and in unpopulated areas between Kirovsk and
Umba (Kozlov & Kullberg 2011). Many inter-
esting records originated from the Kandalaksha
Nature Reserve (Shutova et al. 1999, Kozlov et
al. 2000, Shutova 2004, 2008).

The first regional list (Kozlov & Jalava 1994)
included 585 species of Lepidoptera; 91 spe-
cies were added based on materials collected
in 1994-2000 (Kozlov et al. 2000), and further
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138 species were added in 2001-2009 (Kozlov
& Kullberg 2006, 2008, 2011). This paper sum-
marises findings of Lepidoptera made between
2010 and 2019, with some additions based on
materials collected earlier. It also reports inter-
esting records of infrequent species and dis-
cusses problematic records in the Russian litera-
ture concerning moths from this region.

Material and methods

During the past decade our efforts to collect moths
were reduced by about half as compared with
those in 2000-2009, mainly because we shifted
our interests to more eastern regions of European
Russia (Kozlov ef al. 2014, 2017a, 2019). We
continued collection in diverse habitats in the
central parts of the Murmansk Oblast, including
the heavily polluted sites around Monchegorsk,
and we arranged several excursions to the White
Sea shore to monitor the expected arrival of more
southern species to our study region (Fig. 1).

This paper is based on examinations of nearly
12 000 collected specimens, including about 2000
pinned specimens. These pinned materials are
deposited in the Zoological Museum, Univer-
sity of Helsinki (MZH). We also identified some
300 specimens from collections of the Zoologi-
cal Museum in St. Petersburg (ZISP), and few
specimens for which georeferenced photographs
are available at iNaturalist (www.inaturalist.org)
or were provided by our colleagues. Some records
are based on over 3000 mines made by moth
larvae in leaves of different plants. The voucher
specimens of leaf mines are deposited in the Natu-
ralis Biodiversity Center, Leiden (RMNH).

As in our earlier papers (Kozlov & Jalava
1994, Kozlov et al. 2000, Kozlov & Kullberg
2006, 2008, 2011), we use numeric codes for
the localities, with new localities added to the
end of the list (numbers 127-135) (Table 1). All
localities on the Kola Peninsula in which (to our
knowledge) moths and butterflies have ever been
collected are shown in Fig. 2.

List of species

Both nomenclature and order of species follow

Aarvik et al. (2017). An asterisk (¥*) denotes
species previously not recorded from the Kola
Peninsula. A degree symbol (°) indicates species
reported from this region by other researchers
after the publication of our most recent addition
to the regional fauna (Kozlov & Kullberg 2011).
An exclamation mark (!) indicates confirmed
records of species included in our previous lists
based on earlier publications only. New findings
of other species (mostly of so-called ‘micros’)
are reported only when they concern infrequent
species (primarily those that were known from
one or two localities only) or indicate interesting
ecological patterns, such as mass occurrence of
formerly uncommon species, or gradual spread-
ing of species towards the north.

The number of species expected to occur on
the Kola Peninsula (n,) was estimated from the
recorded number of species (n,) and numbers of
species known from one or two localities only
(n, and n,, respectively), as follows: n, = n_+
n*2n, (Chao et al. 2009: eq. 2).

Nepticulidae

Stigmella luteella (Stainton). 38-11: 1 mine on Betula pube-
scens 24 August 2009, 1 mine on 12 August 2016, and
7 mines on 18 August 2018; 38-13: 1 mine on B. pube-
scens 20 August 2011; 43-17: 1 mine on B. pubescens
10 August 2013; 43-41: 1 mine on B. pubescens 18
August 2013; 71: 4 mines 18 August 2013 (identified by
E. J. van Nieukerken). Earlier known only from 38-11
(Kozlov & Kullberg 2011) and 61 (Shutova 2008).

°S. arbusculae (Klimesch). 38-5: 1 mine on Salix glauca 4
August 2014 (record published by van Nieukerken &
Sinev 2019).

S. myrtillella (Stainton). 23: 1 mine on Vaccinium uliginosum
20 August 2014; 38-11, 38-5, 43-1, 43-9: 10 mines on V.
uliginosum 12 August 2014; 46: 1 mine on V. uliginosum
26 August 2012, 3 mines 8—15 August 2013; 56a: 1 ex.
29 June 2001; 132: 1 mine on V. uliginosum 21 August
2014. Earlier known only from 61 (Kozlov et al. 2000).

S. zelleriella (Snellen). 43-1: 18 exx. 14 July 1997. Earlier
known only from 55 (Kozlov & Jalava 1994).

*S. assimilella (Zeller). 132: 1 mine on Populus tremula 21
August 2014.

*S. continuella (Stainton). 38-11: 1 mine on B. pubescens 18
August 2018; 132: 1 mine on B. pubescens 14 August
2018.

°S. tristis (Wocke). 46 (Raswumchorr): 1 mine on B. nana 8
August 2013; 46 (Kukiswumchorr): 1 mine on B. nana 8
August 2014; 56 (Botanical Garden): 1 mine on B. nana
8 August 2014. van Nieukerken and Sinev (2019) classi-
fied these records as questionable.
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Fig. 1 (above). Examples of habitats in the Murmansk
Oblast. — a: locality 43-7, industrial barren 7 km south
of Monchegorsk; — b: locality 46, Khibiny Mountains to
the east of Malyi Vudjavr; — c: locality 56a, coniferous
forest 15 km east of Kirovsk; — d: locality 71, seashore
at Olenitsa; — e: locality 77, meadow near the Varzuga
River, 4 km northeast of Kuzomen; — f: locality 126,
seashore at Lodochnyi.

Fig. 2 (right). Collection localities on the Kola Penin-
sula. For names and coordinates see Table 1.
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Table 1. List of collection localities on the Kola Peninsula.

No. Name Co-ordinates*

latitude N longitude E
1 Kervanta (Kervanto) 69°54° 31°57°
2 Vayda-Guba (Vaitolahti) 69°56° 31°58°
4 Liinahamari 69°38° 31°217
6 Barkino (Parkkino) 69°33° 31°18°
8 Haukilampi 69°26° 30°46°
9 Salmijarvi 69°27° 30°08°
10 Luostari (Ylaluostari) 69°25° 30°06°
12 Pechenga (Petsamo) 69°33° 31°18°
13 Ainovy Islands 69°50° 31°34°
14 Rybatshij Peninsula - -
15 Zemlyanaya (Pummanki) 69°49° 31°47°
17 Pasvik (Paatsjoki) 69°20° 29°42°
21 Pitkajarvi 69°28° 31°13°
23 Murmansk 68°57" 33°05°
27 Kongés 68°35° 29°28°
28 Lutto - -
30 Verkhetulomskij 68°36° 31°48°
31 Kola 68°53° 33°05°
34 Voronja River - -
36 Saariselka - -
37 Nuortjarvi - -
38-1 Road St. Petersburg—Murmansk, 1 km N of locality 39 67°56°04" 32°49°08"”
38-3 id., 3 km N of locality 39 67°57° 11" 32°50°46"
38-5 id., 5 km N of locality 39 67°58°08"" 32°52'29”
38-11 id., 11 km N of locality 39 68°00°59” 32°57°03""
38-13 id., 13 km N of locality 39 68°01°42"" 32°58'56""
38-15 id., 15 km N of locality 39 68°02°20"" 33°00'53"
39 Monchegorsk 67°56° 32°56°
40 Olenegorsk 68°09° 33°17°
43-1 Road St. Petersburg—Murmansk, 1 km S of locality 39 67°54'52" 32°48°44”
43-5 id., 5 km S of locality 39 67°52'59” 32°46°41"
43-7 id., 7 km S of locality 39 67°51'58"" 32°47°50”
43-9 id., 9 km S of locality 39 67°51°01” 32°48°10”
43-14 id., 14 km S of locality 39 67°48°03" 32°46°56""
43-17 id., 17 km S of locality 39 67°46'36"" 32°47°45”
43-20 id., 20 km S of locality 39 67°45°31" 32°48'29”
43-23 id., 23 km S of locality 39 67°43°47" 32°5023"
43-26 id., 26 km S of locality 39 67°42'15"" 32°58°'57"
43-29 id., 29 km S of locality 39 67°40°39” 32°49°27"
43-35 id., 35 km S of locality 39 67°38°21" 32°45°00”"
43-41 id., 41 km S of locality 39 67°34'38"" 32°32'54”
43-47 id., 47 km S of locality 39 67°34°46" 33°35722”
44 Tshunosero 67°39°06” 32°38'51"”
44a Tshuna-tundra Mts. - -
45 Jokostrov (Ekostroff) 67°33'52" 33°04°26"
46 Khibiny Mts. - -
48 Lovozero Mts. - -
55 Apatity 67°35° 32°23°
56 Kirovsk 67°38° 33°42°
56a 15 km E of Kirovsk 67°32°16"" 33°57'52”
58a Vuorijarvi 66°47° 30°08°
59 Alakurtti 66°58" 30°21°
60 Kandalaksha 67°10° 32°25°

continued
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Table 1. Continued.

No. Name Co-ordinates*

latitude N longitude E
61 Luvenga 67°07° 32°42°
62 Knyazhaya Guba 66°49° 32°21°
64a Kolvitsa 67°05° 33°00°
66 Kovda (Kouta) 66°41° 32°52°
67 Umba 66°42° 34°19°
68 Turij, 20 km E of Umba 66°36° 34°43°
71 Olenitsa 66°28° 35°12°
72 74 km E of Umba 66°22° 35°42°
73 Kashkarantsy 66°21° 35°58°
74 Varzuga 66°24° 36°36°
75 128 km E of Umba 66°17° 36°28°
76 132 km E of Umba 66°17° 36°33°
77 Kuzomen 66°18° 36°46°
80 Korchozero 66°24° 32°21°
82-KR Krasotka Island 67°04°48" 32°43'33"
83 Northern Archipelago - -
83-RJ Rjashkov Island 67°02'56"" 32°33°37”
84 Porya Guba 66°48° 33°43°
84-GO Gorelyi Island 66°25°48"" 33°46°27"
85-VE Velikyi Island 66°33'57"" 33°20°00”
90 13 km NW of Chavanga 66°09°43" 37°30°18"
91 mouth of Rombach River 66°05°31" 37°5327"
95 2 km N of Chapoma 66°06°54" 38°51'18""
115 Khibiny railway station 67°40°20” 33°14'58”
126 Lodochnyi 66°17°35"" 36°24°48”
127 5 km SE of Varzuga 66°22"15"" 36°40°44”
128 Pyrshozero 68°19° 31°26°
129 Korchozero 66°23°42” 32°20°54"
130 5 km W of Korchozero 66°23°30" 32°12°42”
131 Lupche-Savino 67°11°45” 32°20°40”
132 12 km NW of Zelenoborskij 66°56°04"" 32°12'24”
133 Polyarny (Alexandrovsk) 66°12° 33°28°
134 Rizh-Guba 67°52°17" 33°04'19”
135 Beloe More railway station 67°04°00” 32°16°36""

* Co-ordinates were rounded to minutes when the sampled area exceeded 1 km? or when the exact extent of the
historical sampling area was unknown. Co-ordinates are not given if the locality covered an area exceeding 100 km?2.

Incurvariidae

Incurvaria pectinea Haworth. Nine localities around 39: 324
mines were observed on B. pubescens from 1994-2010
(Kozlov et al. 2017b). Earlier known only from 37, 55
(Kozlov & Jalava 1994), 43-35 (Kozlov & Kullberg
2011) and 61 (Shutova et al. 1999).

Phylloporia bistrigella (Haworth). 43-5: 1 ex. 22 June 2000;
43-29: 1 ex. 5 July 2000; 132: 1 mine on B. pubescens
21 August 2014; 134: 1 ex. 10 August 2013. Also 144
mines on B. pubescens leaves have been observed in
25 localities around 39 from 1994-2016 (Kozlov et al.
2017b). Earlier known only from 43-7 (Kozlov & Jalava
1994).

Adelidae

|Nematopogon magna (Zeller). 43-35: 1 ex. 22 June 2003;
71: 1 ex. 18 June 2019. Earlier known only from 27
(Krogerus 1943).

N. robertella (Clerck). 43-20, 43-29, 43-35, 43-41, 56a: 10 exx.
28 June—24 July 1995-2005. Earlier known only from 12
(Valle 1933), 44 (Kozlov & Jalava 1994), 61 (Shutova et
al. 1999, as N. pilellus) and 84 (Shutova 2004).

Psychidae

Dahlica charlottae (Meier). 126: 1 ex. 18 June 2019.
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Phalacropterix graslinella (Boisduval). 43-35: 1 ex. 22 July
1998. Earlier known only from 43-17 (Kozlov & Jalava
1994).

Tineidae

Tineola bisselliella (Hummel). 56a: 1 ex. 8 July 1997; 133: 1
ex. (ZISP, no collection date). Earlier known only from
10, 39, 55 (Kozlov & Jalava 1994) and 61 (Shutova et
al. 1999).

*Tinea pellionella Linnaeus. 55: 1 ex. 22 June 2012.

Roeslerstammiidae

Roeslerstammia erxlebella (Fabricius). 129: 1 ex. 10 July
2010; 132: 1 ex. 23 June 2010. Earlier known only from
55 (Kozlov & Jalava 1994), 56a (Kozlov & Kullberg
2011) and 61 (Shutova 2008).

Gracillariidae

Caloptilia stigmatella (Fabricius). 126: 1 ex. 18 June 2019.
Earlier reported only from 28 (Krogerus 1943) and 55
(Kozlov & Kullberg 2011).

Phyllonorycter corylifoliellus (Hiibner). 39 and 27 localities
around it: 318 mines were observed on B. pubescens in
1993-2016 (Kozlov et al. 2017b). Earlier known only
from 43-15 and 82-KR (Kozlov et al. 2000).

Ph. junoniella (Zeller). 38-3, 38-11, 43-1, 43-5, 43-9, 43-14,
43-20, 43-29, 43-35, 56a: 38 exx. 24 June—10 August
1994-2006. Earlier known only from 55 and 61 (Kozlov
& Jalava 1994).

*Ph. populifoliella (Treitschke). 55: 1 ex. 17 August 2014, ex
1. on Populus X hybrida, 17 August 2014. Earlier found
inside a building in 60 (Shutova 2004) and considered
occasional migrant. In 2010, we did not find mines of
this species in either 55 or 60, despite substantial sam-
pling effort (Kozlov & Kullberg 2011). In Finland the
northernmost records are from Kuopio, several hundreds
of kilometres south of 55 (https://laji.fi/en). We conclude
that this species became established on the Kola Penin-
sula only recently.

Yponomeutidae

Swammerdamia compunctella Herrich-Schiffer. 46 (Rak et
al. 2018, as Archips crataegana). Earlier known only
from 61 (Kozlov et al. 2000).

Paraswammerdamia lapponica (W. Petersen). 43-35: 1 ex.
23 July 1994. Earlier known only from 8 and 55 (Kozlov
& Jalava 1994).

Cedestis subfasciella (Stephens). 43-5: 1 ex. 28 July 2005.
Earlier known only from 55, 62 (Kozlov & Jalava 1994)
and 61 (Shutova et al. 1999).

Ocnerostoma friesei Svensson. 38-1: 1 ex. 29 June 2000.
Earlier known only from 38-15, 44 (Kozlov & Jalava
1994) and 61 (Shutova 2004).

Argyresthiidae

Argyresthia bergiella (Ratzeburg). 43-5: 1 ex. 13 July 2002;
43-7: 1 ex. 22 June 2006; 43-29: 1 ex. 12 June 2002, 1
ex. 28 June 2005; 55: 1 ex. 21 June 2014; 56a: 1 ex. 9
July 1995, 1 ex. 27 July 1996, 1 ex. 9 July 2002, 1 ex.
27 June 2005. Earlier known only from 43-26 and 44
(Kozlov & Jalava 1994).

1A. aurulentella Stainton. 77: 19 August 2019. Earlier known
only from 61 (Shutova et al. 1999).

*A. retinella Zeller. 71, 73, 77, 126, 127: common 18-19
August 2019 (we observed 300+ specimens). Birch
feeding species, which seems to benefit from warming
climate.

Praydidae

Atemelia torquatella (Lienig & Zeller). 38-11: 1 mine on B.
pubescens 12 August 2014; 43-9: 1 mine on B. pube-
scens 12 August 2014; 132: 1 mine on B. pubescens 21
August 2014; 134: 1 mine on B. pubescens 20 August
2011. Earlier known only from 56 (Kozlov & Jalava
1994) and 61 (Shutova ef al. 1999).

Lyonetiidae

°Lyonetia clerkella (Linnaeus). 56 (Rak ef al. 2018, Rak
& Litvinova 2020). Several leaf mines were found on
Prunus padus and Malus spp. growing on the territory
of the Botanical garden, so the species could have been
introduced with plants. The northernmost records in
Russia were previously from Karelia (Sinev 2019) and
the Arkhangelsk Oblast (Kozlov et al. 2017a). In Fin-
land, the northernmost record is from Kuusamo (https://
laji.fi/en).

Choreutidae

Choreutis diana (Hiibner). 127: 1 ex. 19 August 2019. Earlier
known only from 38-1, 43-29 and 46 (Kozlov & Kull-
berg 2011).

Tortricidae

Pandemis cerasana (Hiibner). 43-23: 1 ex. 4 July 2014, ex
1. on B. pubescens; 43-47: 1 ex. 5 July 2012, ex 1. on B.
pubescens; 55: 1 ex. 13 August 2012, at light. Earlier
known only from 38-1 (Kozlov & Kullberg 2011) and 61
(Kozlov & Jalava 1994).

Argyrotaenia ljungiana (Thunberg). 38-1: 1 ex. 25 June
2004; 43-29: 3 exx. 20 June 2003, 6 exx. 25 June 2004;
43-35: 2 exx. 20 June 2003, 1 ex. 25 June 2004; 126: 1
ex. 18 June 2019. A few specimens were collected sev-
eral decades ago from 28 (Krogerus 1943), 36 (Krogerus
1943) and 46 (Kozlov & Jalava 1994).

Cochylis nana (Haworth). 56a: 1 ex. 15 July 2004. Earlier
known only from 44a (Kozlov 1996).
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*Apotomis betuletana (Haworth) (sensu stricto). 46 (Ras-
wumchorr): 1 ex. 16 August 2015. We follow Sinev
et al. (2019) and accept A. betuletana and A. boreana
Krogerus (which is common on the Kola Peninsula) as
separate species, although Aarvik et al. (2017) consid-
ered the larger A. boreana as a boreal form of A. betulet-
ana with two-year long development.

A. fraterculana Krogerus. 43-29: 1 ex. 26 June 2001. Earlier
known only from 43-9 (Kozlov et al. 2000).

*Hedya ochroleucana (Frolich). 77: 1 ex. 19 August 2019.

*Celypha striana (Denis & Schiffermiiller). 126: 1 ex. 18
August 2019.

Pseudohermenias abietana (Fabricius). 56a: 1 ex 15 July
2004. Earlier known only from 48 and 58a (Kozlov &
Jalava 1994).

Ancylis paludana (Barret). 61: 2 exx. 17 June 2018. Earlier
known only from 77 (Kozlov & Kullberg 2011).

A. badiana (Denis & Schiffermiiller). 68, 73, 77, 126,
127: abundant 18-19 June 2019 (we observed 60+
specimens). This species, which was infrequent in early
1990s, gradually became common on the Kola Pen-
insula, and now occurs in much higher densities than
A. myrtillana (Treitschke), whose abundance greatly
declined during the past decades.

Rhopobota ustomaculana (Curtis). 126: 1 ex. 18 August
2019. Earlier known only from 61 (Kozlov & Jalava
1994) and 83 (Shutova 2004).

Epinotia solandriana (Linnaeus). 68, 73, 77, 127: common
18-19 August 2019 (we observed 30+ specimens). Ear-
lier known only from 44, 56 and 61 (Kozlov & Kullberg
2011).

E. brunnichana (Linnaeus). 55: 1 ex. 11 August 2012, at
light; 127: 1 ex. 19 August 2019; 132: 1 ex. 10 August
2019. Earlier known only from 38-1, 38-11 and 61
(Kozlov & Kullberg 2011).

E. ramella (Linnaeus). 71: 1 ex. 18 August 2019; 73: 3 exx.
18 August 2019. Earlier known only from 38-1, 56
(Kozlov & Kullberg 2011) and 61 (Shutova 2008).

E. immundana (Fischer von Roslerstamm). 68: 2 exx. 18 June
2019; 71: 3 exx. 18 June 2019; 74: 1 ex. 19 June 2019.
Earlier known only from 34 (Kozlov & Kullberg 2011).

E. tenerana (Denis & Schiffermiiller). 73: 1 ex. 18 June
2019. Earlier known only from 46 (Kozlov & Kullberg
2011).

E. gimmerthaliana (Lienig & Zeller). 129: 8 exx. 10 July
2010; 130: 1 ex. 10 July 2010. Earlier known only from
23 (Djakonov 1911), 60 (Kozlov & Jalava 1994) and
83-RJ (Shutova et al. 1999).

Pelochrista guentheri (Tengstrom). 71: 1 ex. 18 June 2019.
Earlier known only from 68 and 72 (Kozlov et al. 2000).

Epiblema sticticana (Fabricius). 64a: 1 ex. 17 June 2018.
Earlier known only from 56 (Kozlov & Jalava 1994).

E. cirsiana (Zeller). 127: 4 exx. 19 June 2019. Earlier known
only from 43-35 and 55 (Kozlov & Kullberg 2011).
Dichrorampha plumbana (Scopoli). 43-9: 1 ex. 27 June 2005.
Earlier known only from 58a (Kozlov & Jalava 1994).

\D. vancouverana (McDunnough). 135: 1 ex. 10 July 2010.
Earlier known only from 61 (Shutova 2008).

D. petiverella (Linnaeus). 71: 1 ex. 18 August 2019. Earlier
known only from 43-5 (Kozlov & Kullberg 2011).

|\Cydia coniferana (Saxesen). 43-5: 1 ex. 24 June 2005. Ear-
lier reported from 27 (Krogerus 1943), 85-VE (Shutova
2004) and 83-RJ (Shutova et al. 1999).

C. indivisa (Danilevsky). 43-35: 1 ex. 27 June 1999. Earlier
known only from 43-9 (Kozlov et al. 2000), 90 and 95
(Kozlov & Kullberg 2011).

Sesiidae

Synanthedon scoliaeformis (Borkhausen). 43-35: 1 ex. 8 July
2006. Earlier known only from 43-41 (Kozlov & Jalava
1994).

S. culiciformis (Linnaeus). 60: 1 ex. (https://www.inaturalist.
org/observations/19073039). Earlier known only from 9
(Kozlov & Jalava 1994).

S. formicaeformis (Esper). 38-1: 1 ex. 8 July 2006. Earlier
known only from 43-9 (Kozlov & Jalava 1994).

Depressariidae

*Levipalpus hepatariella (Lienig & Zeller). 73: 1 ex. 18
August 2019. This species, which lives on Antennaria
spp., is rapidly declining in Finland (Nupponen et al.
2019) because of the declining numbers of plants its
feeds on.

Gelechiidae

Bryotropha senectella (Zeller). 74: 1 ex. 27 July 2004, at
light. Earlier known only from 91 (Kozlov & Kullberg
2006).

Scrobipalpa acuminatella (Sircom). 38-1: 1 ex. 26 July 1996.
Earlier known only from 55 and 60 (Kozlov & Jalava
1994).

Caryocolum pullatella (Tengstrom). 55: 1 ex. 11 August
2012, at light. Earlier known only from 61 (Shutova et
al. 1999) and 74 (Kozlov & Kullberg 2011).

Carpatolechia proximella (Hiibner). 38-1: 1 ex. 8 July 2006;
43-41: 1 ex. 24 June 1993. Earlier known only from 55
(Kozlov & Jalava 1994) and 68 (Shutova 2004). In 2012
and 2013, larvae of this species were most common
among leaf-rolling species damaging B. pubescens at
multiple sites around 39 (Zvereva et al. 2014).

C. epomidella (Tengstrom). 43-35: 1 ex. 6 July 1995, 1 ex. 5
July 2001. Earlier known only from 21 (Valle 1933), 27
(Krogerus 1943) and 38-1 (Kozlov & Jalava 1994).

Exoteleia dodecella (Linnaeus). 38-1: 1 ex. 23 June 2005;
43-14: 1 ex. 15 July 1996, 1 ex. 22 July 1998. Earlier
known only from 61 (Kozlov ez al. 2000).

Elachistidae

Elachista eleochariella Stainton. 56a: 1 ex. 29 July 1995.
Earlier known only from 55 (Kozlov & Jalava 1994).

E. albidella Nylander. 43-5: 1 ex. 23 July 1996; 43-7: 1 ex.
17 July 1995, 2 exx. 9 July 1997. Earlier known only
from 43-9, 55 (Kozlov & Jalava 1994) and 61 (Shutova
2004).
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E. leifi Kaila & Kerppola. 43-14: 1 ex. 28 July 1995. Earlier
known only from 43-5 and 55 (Kozlov & Jalava 1994).

E. excelsicola Braun. 38-1: 1 ex. 16 July 1996; 43-29: 1 ex.
12 July 1998; 43-35: 1 ex. 6 July 1995; 130: 1 ex. 10
July 2010. Earlier known only from 44a and 48 (Kozlov
& Jalava 1994).

E. nielswolffi Svensson. 43-29: 2 exx. 15-16 July 1994; 56a:
1 ex. 17 July 1994, 1 ex. 9 July 1995, 1 ex. 7 August
1995. Earlier known only from 10 and 43-20 (Kozlov &
Jalava 1994).

E. canapennella (Hiibner). 43-7: 1 ex. 5 July 2001; 43-20:
1 ex. 11 July 1994. Earlier known only from 21 (Valle
1933) and 48 (Kozlov & Jalava 1994).

*E. baltica E. Hering. 130: 1 ex. 10 July 2010.

Batrachedridae

*Batrachedra praeangusta (Haworth). 56a: 1 ex. 15 August
2014.

Coleophoridae

Coleophora glaucicolella Wood. 38-1: 1 ex. 26 July 1996;
43-29: 1 ex. 15 July 1994, 1 ex. 15 July 2004; 56a: 3
exx. 18 August 1996. Earlier known only from 38-15
and 55 (Kozlov & Jalava 1994).

C. adjunctella Hodgkinson. 38-1: 1 ex. 27 June 2005; 43-5:
1 ex. 28 June 2005. Earlier known only from 61 and 67
(Kozlov & Jalava 1994).

C. milvipennis Zeller. 38-15: 1 ex. 24 July 1996. Earlier
known only from 43-35 and 80 (Kozlov ez al. 2000).

°C. gryphipennella (Hiibner). 46 (Anikin 2019, and pers.
comm.).

°C. arctostaphyli Meder. 46 (Anikin 2019, and pers. comm.).

Scythrididae

Scythris fuscopterella Bengtsson. 43-29: 1 ex. 7 July 1997.
Earlier known only from 39 (Kozlov & Jalava 1994).

Pterophoridae

*Stenoptilia pterodactyla (Linnaeus). 61: 1 ex. 18 August
2019.

Pieridae

|Leptidea sinapis (Linnaeus). 61: 1 ex. 17 June 2018; 127:
2 exx. 19 June 2019. Earlier known only from 12 (Lin-
naluoto & Koponen 1980), 61 and 84 (Shutova et al.
1999).

Pieris brassicae (Linnaeus). 46: 3 exx. 11 June and 4 Septem-
ber 1936 (ZISP). All records of this species from the Kola
Peninsula are rather old; it was never collected by the
first author in 1980-2019. It is also absent from the lists
by Isakov and Gromov (1997) and Shutova ez al. (1999).
Occasional migrant in northern Finland (https://laji.fi/en).

°Colias hyale (Linnaeus). 46 (Tatarinov & Kulakova 2009).
Very surprising record, because this species is rare even
in central Finland (https:/laji.fi/en), where temporary
local populations are formed by offspring of early season
immigrants.

Nymphalidae

Boloria napaea (Hoftmannsegg). 46 (Tatarinov & Kulakova
2009). The most recent and, likely, the second reliable
record of this species from the Murmansk Oblast. In
our earlier work (Kozlov & Jalava 1994) this species
was reported from seven localities (1, 2, 12, 14, 15, 31,
46). The MZH collection does not contain any speci-
men of this species from the Kola Peninsula (L. Kaila
pers. comm.), and the origin of information on the
occurrence of this species in localities 1, 2, 12 and 15
remains unknown. The record from Rybachij Peninsula
(locality 14) was given after Kotzsch (1933; as B. pales).
We withdraw the record from 31 as erroneous: it was
based on two misidentified specimens from ZISP (A.
Lvovsky pers. comm.). The record from 46 was given
after Fridolin (1936), but it is presumably also based on
misidentified specimens as we did not find B. napaea
among materials donated by Fridolin to ZISP.

°Araschnia levana (Linnaeus). 60: 10+ larvae on Urtica
dioica 5 August 2011; 61: 1 ex. 17 June 2018; 66: 1 ex.
10 June 2014; 68: 1 ex. 18 June 2019. The first docu-
mented record of this species from the Kola Peninsula
dates back to 2006, when a single butterfly was found
in 61; already in 2010-2012 this species was common
in many localities from 60 to 67 (Shutova 2013). The
species was recently recorded as new to the Norwegian
fauna from the surroundings of the Tana River close to
the Atlantic coast (Aarvik et al. 2019).

Vanessa cardui (Linnaeus). 68, 71, 73, 74, 77, 126, 127:
common 18-19 August 2019 (we observed 30+ speci-
mens). Until the early 1990s, this species was extremely
rare on the Kola Peninsula (Valle 1933, Fridolin 1936,
Kozlov & Jalava 1994, Isakov & Gromov 1997); its
abundance started to increase from 1996 (Shutova &
Shklyarevich 1999).

Oeneis jutta (Hiibner). 46 (Tatarinov & Kulakova 2009).
Earlier reported from 30 (Isakov & Gromov 1997) and
66 (Nordstrom et al. 1955).

Lycaenidae

\Celastrina argiolus (Linnaeus). 60: 1 ex. 21 June 2020
(https://www.inaturalist.org/observations/50385494);
61: 1 ex. 17 June 2018; 68: 1 ex. 18 June 2019; 77: 1 ex.
19 June 2019. Earlier reported from 4, 15 and 59 (Nord-
strom et al. 1955).

Pyralidae

\0rtholepis betulae (Goeze). 43-5: 1 ex. 10 July 2014; 43-7:
1 ex. 11 July 2014; 43-17: 1 ex. 15 July 2015. All these
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specimens were reared from larvae collected from B.
pubescens. Earlier known only from 67 (Shutova 2004).
Plodia interpunctella (Hiibner). 55: 1 ex. 15 August 2014.
Earlier known only from 10 and 14 (Kozlov & Jalava
1994). A synantropic species of subtropical origin.

Crambidae

Loxostege commixtalis (Walker). 43-14: 1 ex. 23 July 1996,
1 ex. 6 July 2005. Earlier known only from 36 (Krogerus
1943) and 45 (Kozlov & Jalava 1994).

L. sticticalis (Linnaeus). 38-1: 1 ex. 24 July 2000. Earlier
known only from 15 (Valle 1933) and 46 (Kozlov &
Jalava 1994). The current report on mass occurrence of
this species near Murmansk (Anikina 2018) is, most likely,
based on misidentification of Udea sp. A migrant species.

Catoptria margaritella (Denis & Schiffermiiller). 130: 1
ex. 10 July 2010. Earlier known only from 55 and 61
(Kozlov & Jalava 1994).

Agriphila biarmicus (Tengstrom). 56a: 1 ex. 28 July 1996.
Earlier known only from 28 (Krogerus 1943), 44 and
44a (Kozlov & Jalava 1994).

Crambus hamella (Thunberg). 43-35: 1 ex. 15 July 1994,
1 ex. 15 July 2004, 1 ex. 4 August 2005; 71: 1 ex. 18
August 2019. Earlier known only from 27 (Krogerus
1943), 44 and 64a (Kozlov & Jalava 1994).

C. perlella (Scopoli). 43-5: 1 ex. 24 July 2000. The north-
ernmost record from the Kola Peninsula. Earlier known
only from 73, 75, 77 (Kozlov & Jalava 1994) and 84
(Shutova 2004).

Drepanidae

Achlya flavicornis (Linnaeus). 39 and 11 localities around it:
19 larvae were recorded feeding on B. pubescens from
1992-2008 (Kozlov et al. 2017b). Earlier known from 9
(Valle 1933), 10, 12, 17 (Kozlov & Jalava 1994) and 46
(Fridolin 1936).

Geometridae

|\Epirrhoe tristata (Linnaeus). 127: 1 ex. 19 June 2019. The
first confirmed record from the Kola Peninsula. Earlier
known only from 17 based on a single specimen col-
lected more than a century ago (Kozlov & Jalava 1994).

Eulithis testata (Linnaeus). 68, 71, 77, 126: common 18-19
August 2019 (we observed 20+ specimens). In the early
1990s, this species was rare on the Kola Peninsula
(Kozlov & Jalava 1994, Shutova et al. 1999).

Coenocalpe lapidata (Hiibner). 68: 3 exx. 18 August 2019.
Earlier known only from 61 (Kozlov et al. 2000).

Mesotype didymata (Linnaeus). 68, 73, 126, 127: common
18-19 August 2019 (we observed 30+ specimens). Ear-
lier known only from 74 (Kozlov & Kullberg 2011).

Perizoma affinitata (Stephens). 61: 1 ex. 17 June 2018. Ear-
lier known only from specimens collected in the former
Petsamo area long time ago (Kozlov & Jalava 1994) and
from 13 (Shutova et al. 1999).

°Pasiphila rectangulata (Linnaeus). 40: 1 ex. 2 July 2012
(Blinova & Mironov 2012).

Eupithecia pusillata (Denis & Schiffermiiller). 55: 1 ex.
12 August 2012, at light. Earlier known only from 8
(Kozlov & Jalava 1994).

\E. tantillaria Boisduval. 131: 1 ex. 17 June 2018. This spe-
cies was reported for the first time from the Murmansk
Oblast by Sinev (2008); the source of this information,
however, cannot be verified (V. Mironov pers. comm.).

|E. succenturiata (Linnaeus). 55: 1 ex. 13 August 2012, at
light. Earlier known only from 61 and 85-VE (Shutova
2008).

Macaria loricaria (Eversmann). 38-3: 1 ex. 2 July 2014,
ex. | on Salix myrsinifolia. Earlier known only from 55
(Kozlov & Jalava 1994), 61, 84 and 85-VE (Shutova et
al. 1999).

\Lycia hirtaria (Clerck). 43-29: 1 ex. 20 April 2013, ex 1. on
B. pubescens. Earlier known only from 84-GO (Shutova
et al. 1999).

Epione repandaria (Hutnagel). 55: 1 ex. 8 August 2019. The
northernmost record from the Kola Peninsula. Earlier
known only from 61 and 84 (Kozlov et al. 2000).

Hylaea fasciaria (Linnaeus). 38-1: 1 ex. 26 July 1999; 43-35:
1 ex. 22 July 1998. Earlier known only from 61 (Kozlov
& Jalava 1994) and 83-RJ (Shutova et al. 1999).

Endromidae

*Endromis versicolora (Linnaeus). 38-11: 11 larvae on one
B. pubescens tree 14 August 2017. 128: 1 larva on Alnus
sp. 14 August 2017 (A. Humala pers. comm.).

Sphingidae

*Macroglossum stellatarum (Linnaeus). 60: 1 ex. 11 August
2018 (https://ok.ru/video/668509342458). A long-dis-
tance migrant species; the northernmost records in Fin-
land are from Sodankyld in 2010 and from Inari in 2020
(https:/laji.fi/en).

Notodontidae

Notodonta dromedarius (Linnaeus). 39 and 17 localities
around it: a total of 50 larvae were recorded on B. pube-
scens from 1993-2011 (Kozlov et al. 2017b). Earlier
known only from 6, 9, 46 (Kozlov & Jalava 1994), 38-1
(Kozlov & Kullberg 2011) and 61 (Shutova 2004).

°Odontosia sieversii (Ménétriés). 17 (Khlebosolov et al.
2008, as O. carmelita).

Erebidae

*Hypena proboscidalis (Linnaeus). 55: 3 exx. 11-13 August
2012, at light.

Gynaephora fascelina (Linnaeus). 46 (Aikuaivenchorr,
860 m a.s.l): 1 larva 18 August 2019 on Saxifraga
oppositifolia (photographed by N. Koroleva). Earlier
reported from 46 by Kozhanchikov (1950) and from
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38-15 (erroneously named 39-15) by Kozlov & Kullberg
(2011).

\Setina irrorella (Linnaeus). 46: 4 exx. 21-26 July 1926
(ZISP). Reported from 2 (Valle 1933), 12 (Valle 1933)
and 45 (Nordstrém et al. 1961).

Noctuidae

\Diachrysia stenochrysis (Warren). 74: 1 ex. 18 August 2019.
Earlier reported from 60 (Shutova 2008) and 61 (Sviri-
dov et al. 2006).

Acronicta psi (Linnaeus). 60: 1 ex. 13 July 2019 (https://www.
inaturalist.org/observations/28740576). Earlier known
only from 76 (Kozlov & Jalava 1994).

Parastichtis suspecta (Hiibner). 55: 3 exx. 13 August 2012,
at light. Earlier known only from 10 and 56a (Kozlov &
Jalava 1994).

Erroneous records from the Kola
Peninsula

Ochsenheimeria urella Fischer von Réslerstamm. Errone-
ously reported for the Murmansk Oblast (Zagulajev
1988) based on a male collected by A. Giinther in
Munozero, southern Karelia.

Archips podana (Scopoli). Reported from 46 (Rak & Litvi-
nova 2018, 2020, Rak et al. 2018) based on erroneously
identified sawfly and fly larvae (Kozlov 2019).

A. crataegana (Hiibner). Reported from 46 (Rak & Litvi-
nova 2018, 2020, Rak ez al. 2018) based on erroneously
identified larva of Swammerdamia compunctella and
of a pupa of an unknown leafroller species, most likely
Pandemis sp. (Kozlov 2019).

Elachista parvula Parenti. The distribution record from the
Kola Peninsula by Parenti (2002) citing Kozlov and
Jalava (1994) is a mistake as such a record does not exist
in that publication (Kaila 2015).

Psychophora cinderella Viidalepp. Reported from 115 (sur-
rounded by lowland spruce forest) and from 56 based on
5 males collected in 1926—-1946 (Makarova et al. 2012),
and subsequently included in Belyaev and Mironov
(2019). We consider this identification doubtful, because
P. cinderella was not reported from well studied polar
regions of either Norway or Finland (Aarvik et al. 2017);
the nearest reliable record is from Novaya Zemlya (Kull-
berg et al. 2019). Most likely, the specimens investigated
by Makarova et al. (2012) belonged to P. sabini Kirby.

Erannis defoliaria Clerck. Reported from 46 (Rak & Litvi-
nova 2018, 2020, Rak et al. 2018) based on an errone-
ously identified larva of Epirrita autumnata (Borkhausen)
(Kozlov 2019). An earlier record from the same locality
(Novitskaja 1962) is also likely to be erroneous, because
in neighbouring Finland E. defoliaria occurs in the south-
ernmost regions only (https://laji.fi/en).

Bupalus piniaria (Linnaeus). Reported from forests sur-
rounding Imandra Lake based on larvae that were
observed feeding on Scots pine in mid-July (Nesterchuk

1930). We consider this record unreliable, because G. I.
Nesterchuk was not an entomologist but a forestry
expert, hence he did not possess the skills needed to
identify moth larvae. Furthermore, in mid-July this spe-
cies should be on wing; and of 858 records of this spe-
cies from Finland, only one was made north of the Arctic
Circle (https:/1aji.fi/en).

Dendrolimus pini (Linnaeus). Reported for forests surrounding
Imandra Lake based on larvae that were observed feeding
on Scots pine in mid-July (Nesterchuk 1930),when this
species should be on wing.. We consider this record unre-
liable, because this species in Finland does not reach the
Arctic Circle (https:/laji.fi/en).

Panolis flammea (Denis & Schiffermiiller). Reported from
forests surrounding Imandra Lake based on larvae feed-
ing on Scots pine in mid-July (Nesterchuk 1930). We
consider this record unreliable, because only two of 760
records of this species from Finland were made north of
the Arctic circle (https:/laji.fi/en).

Agrotis segetum (Denis & Schiffermiiller). Reported for the
Murmansk Oblast by Vershinina (1991) citing Novit-
skaja (1962). This is a mistake as such a record does not
exist in Novitskaja (1962).

Discussion

Between 2010 and 2019, only 24 species were
recorded for the first time from the Kola Penin-
sula. This number is much smaller compared with
136 new records reported in 2000-2009 (Kozlov
& Kullberg 2011) and 90 new records from 1994—
1999 (Kozlov et al. 2000). However, we do not
think that this decrease indicates that our species
list is close to being complete, because the per-
centage of species which are known from one and
two localities in the study region did not decrease
relative to 1999 and 2009 (Table 2).

Nearly one quarter of all the species of
Lepidoptera found on the Kola Peninsula are
known from a single locality (Table 2). Of these
197 species, 139 are known based on a single
specimen and 9 were collected only before 1950.
The most doubtful records are those published
for Glaucopsyche alexis (Poda) from locality
4 (Nordstrom et al. 1955) and for Cryptob-
labes bistriga (Haworth) from locality 27 (Krog-
erus 1943), because these species have not been
recorded north of the Arctic Circle in Finland
(https://laji.fi/en). At the same time, Lycaena vir-
gaureae (Linnacus), which is relatively common
in northern Finland (https://laji.fi/fen), has not
been collected in the Murmansk Oblast since
1861.
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Several species which were collected for the
first time from the study region in 2010-2019
were either migrants (e.g. Colias hyale and Mac-
roglossum stellatarum) or newcomers that had
recently expanded northwards (e.g. Endromis
versicolora and Araschnia levana). However,
the records of the majority of these species could
have been expected because they were known in
northern Finland already for long (https://laji.fi/
en). Abundances of some newly recorded species
are increasing gradually (e.g. Araschnia levana
and Leptidea sinapis), whereas other species
(e.g. Argyresthia retinella) have immediately
appeared in great numbers.

Between 1991 and 2014, the spring and
autumn temperatures increased by 2.5-3 °C in
the central part of the Kola Peninsula (Zvereva
et al. 2016). During this period, the annual
census of larvae of 12 actively and regularly
collected birch-feeding moth species revealed
a significant increase in the abundance of Phyl-
loporia bistrigella and Coleophora serratella
(Linnaeus), whereas the abundance of Falcaria
lacertinaria (Linnaeus) and Achlya flavicornis
decreased. Abundances of the eight remaining
species did not change markedly (Kozlov et al.
2017b). Similarly, studies carried out in 2018—
2019 on the White Sea shore (the warmest part
of the Murmansk Oblast) yielded only few new
records, possibly because climatic changes are
not equally favourable to all insect species, and
because northward expansion is easier in more
continental locations.

We are concerned by repeated publications
of incorrect identifications of moths and other
insects by unqualified scientists. In particular,
the team of botanists from Kirovsk, Russia, pub-

lished the same information, including erroneous
records of multiple insect species, in three sepa-
rate works (Rak & Litvinova 2018, 2020, Rak et
al. 2018). Notably, the newest of these publica-
tions (Rak & Litvinova 2020) appeared after
the critical comments in Kozlov (2019) were
communicated to the authors. We urge authors of
faunistic studies to provide adequate description
of measures taken to assure correct identifica-
tion of insects, such as the use of major collec-
tions and consultations with experts. We suggest
that, with rare exceptions, deposition of voucher
insect specimens in appropriate museums should
be seen by editors and reviewers as an obliga-
tory condition for publication of faunistic data
on insects.

The known fauna of moths and butterflies
of the Murmansk region now totals 834 species.
This number is slightly lower than the sum of
the records reported in our earlier publications
and in the current study. First, one species,
Coleophora betulaenanae Klimesch, listed by
Kozlov and Jalava (1994), was synonymised
(Itdmies & Tabel 1997) with C. vacciniella,
which was mentioned in the same publication.
Second, Psyche sp., reported by Kozlov and
Jalava (1994), should be removed from the list
because both P. casta (Pallas) and P. norvegica
(Schoyen) were later found to occur on the Kola
Peninsula (Kozlov et al. 2000). Third, Ster-
rhopterix standfussi (Wocke) was erroneously
counted as a new record by Kozlov et al. (2000),
although this species was already mentioned
in Kozlov and Jalava (1994). Similarly, Epino-
tia immundana (Fischer von Roslerstamm) was
listed as a new record twice (Kozlov & Kullberg
2008, 2011). Based on the numbers of species

Table 2. Accumulation of knowledge on Lepidoptera of the Murmansk Oblast.

Year Number of species Source
cumulated*® known from known from
(n) one locality only two localities only
(n,) (n,)
1993 585 121 89 Kozlov & Jalava 1994
1999 675 166 94 Kozlov et al. 2000
2009 810 203 106 Kozlov & Kullberg 2011
2019 834 197 111 this study

* after amendment of the previously published data.
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that have been found to date in one or two locali-
ties only (Table 2), we estimate that the Lepidop-
teran fauna of the Kola Peninsula may include
1000 to 1020 species.

It seems that we have exhausted the pool of
relatively common species of moths and but-
terflies inhabiting the Kola Peninsula. Therefore,
routine sampling during short excursions to dif-
ferent localities, which we practiced for decades,
no longer brings many new records. The future
sampling strategy should be oriented towards
a search for species which are expected on the
Kola Peninsula on the basis of records made in
neighbouring regions and/or on the long-term use
of bait and light traps or on targeted use of phero-
mone traps for particular species (e.g. Sesiidae).
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