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Abstract: Bombus sichelii is a boreo-alpine species that has been previously regarded as extinct in Poland. The last
Polish record of B. sichelii was before World War 11, when it was recognized only in the Bialowieza Forest. The species
is characterized by a fragmented distribution in Europe, at least partially owing to specific climate preferences. During
our studies of the Polish bumblebee distribution from the years 2004-2024, we have observed the species in the Suwalski
Landscape Park. This region is distinguished by a cold continental climate that is referred to as the Polish Cold Pole. The
nearest known populations of the species are quite distant, in northeast Russia and the Alpine Mountains. The presented
field observations of B. sichelii, and the limited dispersal ability of this species, indicate that B. sichelii has been present
for at least the last 20 years in northeastern Poland.
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INTRODUCTION

Sichel’s bumblebee (Bombus sichelii) belongs to a group of bees with strong habitat
preferences, characterized by lower air temperatures and intense precipitation (Rasmont et al.
2021). It is widely distributed in the Palearctic realm, from western Europe through western and
northern Asia. However, its geographic range is highly fragmented due to the limited dispersal
ability of this species and its association with boreal and alpine-subalpine climatic conditions
(Rasmont et al. 2021). Five subspecies have been distinguished that vary in colour patterns
(Lecocq et al. 2015, Williams et al. 2020).

In northern Eurasia, B. sichelii is associated with boreal coniferous forest (Rasmont et al.
2021) and grassland (Potapov 2022) habitats. In the southern part of its range, the species is
found only in subalpine mountain ranges, including the Pyrenees, Alps, Caucasus, Stara Planina
and the mountains of northeastern Turkey and northern Iran (Rasmont et al. 2021). Historically,
the species also occurred in European Russia near Moscow, where it is believed to now be extinct
(Berezin et al. 1995). Bombus sichelii is classified as Least Concern (LC) on the European Red
List of Bees (Nieto et al. 2014), but also as a high climate risk species that may be at significant
risk in the future (Rasmont et al. 2021). In Poland, B. sichelii has only been reported from the
Bialowieza Forest before World War II (Bischoff 1925). Currently, this species is considered to
be extinct before 1950 in Poland (Bogdanowicz et al. 2004, Kosior et al. 2007). Surprisingly,
this species was spotted twice during recent field work. The purpose of this study is to report the
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current occurrence of B. sichelii in Poland, plotted against the distribution of the species across
the last two centuries.

MATERIAL AND METHODS

Our studies included observational field-work in Suwalski Landscape Park, re-examination
of preserved material collected in Poland in 2004, and a compilation of published bumblebee
distribution datasets in Europe (Pawlikowski, 2008, Rasmont et al., 2015; internet databases and
personal communications). The preserved specimen is located in the Laboratory Collection of
T. Pawlikowski in Torun. The registered data are presented on a topographic map with the UTM
grid, with the chronology of species observations marked (Fig. 1). The determination of the
photographed individuals was conducted following Pawlikowski & Pawlikowski (2012). The
zoogeographical division of Poland (KFP) - Masurian Lake Region and Bialowieza Forest, is
presented according to Katalog Fauny Polski (Burakowski et al. 1973).

Fig. 1. Dispersion of Bombus sichelii Rad. in Poland from 1920-1993 (white arrow) and 2004-2024 (black arrow).
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REsuULTS
Localities of Bombus sichelii Radoszkowski, 1860 in Poland

Podlaskie voivodeship, KFP Bialowieza Forest

1) Puszcza Biatowieska, Biatowieza [FD94], 1920-1933 (Pawlikowski 2008, Rasmont et al.
2021).

Podlaskie voivodeship, KFP Masurian Lake Region

1) Kazimierowka [FF21], 31 May 2004 — 1 queen on Lamium album L., leg. E. Szalaszewicz
(Fig. 2). Specimen in Pawlikowski’s collection.

2) Szurpity [FF21], 29 June 2024 — 2 living workers on Anchusa officinalis L. (Figs. 3a, b).
The distance between the historical (Biatowieza in 1920-1933) and current (Kazimieréwka in
2004 and Szurpity in 2024) Polish locations of this species is about 180 km.

DiscussioN

The genus Bombus includes 265 bee species, largely characterized by a high degree of
adaptation to cool and temperate climate zones (Condamine & Hines 2015). The greatest species
richness is found in the northern hemisphere, mainly in Europe, North America, and Asia (Michener
2007, Williams et al. 2008, Rasmont et al. 2021). Their occurrence in warmer regions is much
rarer and is mainly associated with mountain ranges that provide suitable climatic conditions
(Goulson 2010). At present, climate change highly influences the disappearance of bumblebee
populations (Soroye et al. 2020), specifically through the negative impact of high temperatures on
their development (Oyen et al. 2016, Wogler & Kurze 2025). Heat waves are known to contribute
to their mortality (Zambra et al. 2020, Martinet et al. 2021). Climate change also affects mountain
species (Biella et al. 2017, Ornosa et al. 2017), whose populations have begun to move to higher
elevations in search of suitable habitats (Gerard et al. 2020, Marshall et al. 2020, Biella et al.
2024). The negative impact of climate change on bumblebees has been intensively studied in
Europe (Kerr et al. 2015, Marshall et al. 2018) and North America, where high temperatures have
been shown to be a determining factor of bumblebee range loss (Jackson et al. 2022).

Our new B. sichelii observations took place in Suwalski Landscape Park, located within the
East Suwalki Lake District mesoregion (Fig. 1), part of the Lithuanian Lake District macroregion
(Solon et al. 2018). The area largely consists of a rolling plain, diversified by a mosaic of well-
preserved geomorphological forms such as kames, oases, moraines, and boulder fields (Pietrzak-
Zawadzka et al. 2019). Compared to the Central Polish Lowlands to the west, the East Suwatki
Lake District has a distinct climate, with clear continental characteristics, and is often referred to
as the Polish Cold Pole. Despite this, its average summer temperatures are similar to other Polish
regions. However, the growing season begins much later due to lower winter temperatures.
Increased atmospheric precipitation in the spring and high average annual wind speeds of ca.
4 m/s have been noted (Lewon et al. 2022). Suwalszczyzna is also uniquely characterized by
the richness of its natural habitats and the relatively numerous groups of boreal floral species.
Forests cover about 20% of the area and are dominated by hazel-spruce and pine-spruce mixed
forests (Siudak et al. 2021).

B. sichelii observations from the Suwatki region, together with archived and published data,
indicate that the species is consistently found in northeastern Poland. The habitats preferred
by the species vary considerably in terms of the available food base, consistent with the
polylectic food requirements of B. sichelii (Macior et al. 2001, Demidova et al. 2018, Williams
et al. 2020). The species also feeds on cultivated plants, as noted by studies in China where B.
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Fig. 2. Queen of Bombus sichelii Rad. Kazimierowka, 31 May 2004, Photo by M. Sikora.

sichelii frequently visited the crop Brassica napus L. (Chang et al. 2023). It appears that climatic
conditions may determine the current limited distribution of B. sichelii (Rasmont et al. 2021).
However, this species has not been observed from Feno-Scandinavia (Hallmen 2024), which has
similar climatic conditions to common B. sichelii habitats. Interestingly, the Alpine bumblebee
Bombus alpinus L., which similarly prefers cool areas and has a fragmented range, is found also
in high mountain ranges (the Alps), but also in the taiga and tundra of Feno-Scandinavia (Biella
et al. 2017), the latter of which lacks representatives of B. sichelii.

It is very likely that microhabitat features, such as the availability of food base and nesting
sites, can play a key role in bumblebee conservation and can buffer the effects of climate
change on these insects (Biella et al. 2024). As such, the Suwalki region is a key area for the
preservation of current species diversity (Beaumont et al. 2019, Brambilla et al. 2024). This
area has a rich variety of xerothermic vegetation, whose species composition is considered to be
uniquely characteristic of this region. As emphasized by numerous entomological studies, the
xerothermic meadows found in this area are important due to their abundance of xerothermic
insects (Dawidowicz et al. 2012, Marczak & Lasecki 2012, Gutowski et al. 2020). In addition, a
large part of the area is covered by numerous meadows and plant edge communities that provide
a rich source of food for pollinating insects (Lewon et al. 2022).

Protecting and maintaining high-quality habitats in these areas, which currently have
high species richness and will serve as future species refugia, is the first pillar of any sensible
conservation plan (Biella et al. 2024). Therefore, these regions require attention and the
introduction of a specific conservation scenario.
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Fig. 3a—b. Worker of Bombus sichelii Rad. Szurpity, 29 June 2024, visiting Anchusa officinalis L., Photo by A. Dubic-
ka-Czechowska.

Potential threats to the persistence of B. sichelii population in the Suwatki region include:
(1) increasing climate warming, which will result in local droughts and heat waves; (2) changes
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in the state of grassland and meadow habitat conservation due to secondary succession by the
reduced intensity or abandonment of livestock grazing; (3) industrial expansion, especially the
exploration of polymetallic ores, and (4) over-intensification of tourism.

REFERENCES

BeauMoNT L.J., ESPERON-RODRIGUEZ M., NIPPERESS D.A., WAUCHOPE-DRUMM M. & BAUMGARTNER J.B. 2019.
Incorporating future climate uncertainty into the identification of climate change refugia for threatened species.
Biological Conservation 237: 230-237.

BEREZIN M.V., BEIKO V.B. & BEREZINA N.V. 1995. Bumble bees of the Moscow region. Entomologist's Monthy
Magazine 131: 259-268.

BiscHoFrF H. 1925. Hymenoptera (Aculeata, [chneumonidae, Chalastogastra). In: Beitrage zur Natur- und Kulturgeschichte
Lithauens und angrezender Gebiete. Stechow E. (ed.). Abhandlungen der Mathematisch-Naturwissenschaftlichen
Abteilung der Bayerischen Akademie der Wissenschaften. Suppl.-Band 6-9: 278-337.

BieLLA P., CORNALBA M., RASMONT P., NEUMAYER J., MEI M. & BrAMBILLA M. 2024. Climate tracking by mountain
bumblebees across a century: Distribution retreats, small refugia and elevational shifts. Global Ecology and
Conservation 54: ¢03163.

BiELLA P., BoGLIANI G., CORNALBA M., MANINO A., NEUMAYER J., PORPORATO M., RASMONT P. & MIiLANESI P. 2017.
Distribution patterns of the cold adapted bumblebee Bombus alpinus in the Alps and hints of an uphill shift (Insecta:
Hymenoptera: Apidae). Journal of Insect Conservation 21: 357-366.

BogpaNowicz W., CHUDZICKA E., PiLipiuk 1. & SKIBINSKA E. 2004. Fauna of Poland. Characteristics and checklist of
species. Vol. 1. MilZ, Warszawa, 505 pp.

BRraMBILLA M., BAzz1 G. & ILAHIANE L. 2024. The effectiveness of species distribution models in predicting local
abundance depends on model grain size. Ecology 105: ¢4224. DOI: 10.1002/ecy.4224

BUrAKOWSKI B., MROCZKOWSKI M. & STEFANSKA J. 1973. Chrzaszcze Coleoptera. Biegaczowate — Carabidae, cz. 1.
Katalog fauny Polski, 23, 2, PWN, Warszawa, 232 pp.

CHANG H., WEI Z., L1u R., DING G., L1J. & HUANG J. 2023. Larger bees facilitate the deposition of oilseed rape pollen
(Brassica napus L.). Journal of Asia-Pacific Entomology 26, 2: 102047.

ConDpAMINE F.L. & HiNes H.M. 2015. Historical species losses in bumblebee evolution. Biology Letters 11: 20141049.
http://dx.doi.org/10.1098/rsbl.2014.1049

Dawipowicz L., WAGNER G. & Buczynski P. 2014. Butterflies and moths (Lepidoptera: Rhopalocera, Heterocera) of the
Polish part of the Lithuanian Lake District (NE Poland)-results of preliminary research. Acta Biologica 21: 57-74.

DemipovA A.T., Tyumaseva Z.I. & Guskova E.V. 2018. Food specialization of bumblebees (Hymenoptera: Apidae,
Bombus Latreille) of the Sredneobsky lowlands. Ukrainian Journal of Ecology 8, 2: 315-319.

GERARD M., VANDERPLANCK M., Woobp T. & MicHez D. 2020. Global warming and plant—pollinator mismatches.
Emerging Topics in Life Sciences 4, 1: 77-86.

GouLsoN D. 2010. Bumblebees: Behaviour, Ecology and Conservation. Oxford University Press, Second Edition, 317
pp.

GurowsklJ.M., KuBisz D., MAzZUR M.A., Pacuk B., GrE, C., KomosiXski K. & Suc¢ko K. 2020. Chrzaszcze (Coleoptera)
Suwalskiego Parku Krajobrazowego: monografia. Instytut Badawczy Lesnictwa, Sekocin Stary.

HALLMEN M. 2024. Contribution to the bumblebee fauna of the Varanger region in subarctic and arctic Norway.
Mitteilungen des Internationalen Entomologischen Vereins 46, 1-2: 81-115.

JACKSON H.M., JOHNSON S.A., MORANDIN L.A., RICHARDSON L.L., GuzMAN L.M. & M’GonNIGLE L.K. 2022. Climate
change winners and losers among North American bumblebees. Biology Letters 18, 6: 20210551. https:/doi.
org/10.1098/rsb1.2021.0551

KERR J.T., PINDAR A., GALPERN P., PACKER L., POTTS S.G., ROBERTS S.M. & PANTOJA A. 2015. Climate change impacts
on bumblebees converge across continents. Science 349, 6244: 177-180.

KosIorR A., CELARY W., OLEINICZAK P., FIJAL J., KROL W., SoLARZ W. & PLONKA P. 2007. The decline of the bumble bees
and cuckoo bees (Hymenoptera: Apidae: Bombini) of Western and Central Europe. Oryx 41, 1: 79-88.

LecocqQ T,. DELLICOUR S., MicHEZ D., DEHON M., DEWULF A., DE MEULEMEESTER T. & RAsMONT P. 2015. Methods for
species delimitation in bumblebees (Hymenoptera, Apidae, Bombus): towards an integrative approach. Zoologica
Scripta 44, 3: 281-297.

LewoN R., Prroznikow E. & Dyperski M.K. 2022. Specyfika muraw kserotermicznych Suwalskiego Parku
Krajobrazowego. Parki Narodowe i Rezerwaty Przyrody 41, 1: 15-30.

Macior L.W., YA T. & ZHANG J. 2001. Reproductive biology of Pedicularis (Scrophulariaceae) in the Sichuan Himalaya.
Plant Species Biology 16, 1: 83-89.

MarczAk D. & Laseckr R. 2012. Ryjkowcowate (Coleoptera: Curculionoidea) Suwalskiego Parku Krajobrazowego.
Chronmy Przyrod¢ Ojczysta, 68, 5: 358-364.



126 Alicja Dubicka-Czechowska et al.

MARSHALL L., BIESMEUER J., RASMONT P., VEREECKEN J., DvOrAK L., Firzpatrick U., FRANCIS F., NEUMAYER J.,
Odegaard F., PAUKKUNEN J., PAWLIKOWSKI T., REEMER M., ROBERTS S., STRAKA J., VRAY S. & DENDONCKER N.
2018. The interplay of climate and land use change affects the distribution of EU bumblebees. Global Change
Biology 24, 1: 101-116.

MARSHALL L., PERDUK F., DENDONCKER N., KUNIN W., ROBERTS S. & BIESMEUER J. C. 2020. Bumblebees moving up:
shifts in elevation ranges in the Pyrenees over 115 years. Proceedings of the Royal Society B 287, 1938: 20202201.
https://doi.org/10.1098/rspb.2020.2201

MARTINET B., DELLICOUR S., GHISBAIN G., PRzZYBYLA K., ZAMBRA E., LECOCQ T., Boustani M., BAGHIROV R., MICHEZ
D. & RasmonT P. 2021. Global effects of extreme temperatures on wild bumblebees. Conservation Biology 35, 5:
1507-1518.

MicHENER Ch.D. 2007. The Bees of the World. The Johns Hopkins University Press, Second edition, 953 pp.

OrNosA C., TorrEs F. & de la RUa P. 2017. Updated list of bumblebees (Hymenoptera: Apidae) from the Spanish
Pyrenees with notes on their decline and conservation status. Zootaxa 4237: 41-77.

OveN K.J., GIri S. & DiLLoN MLE. 2016. Altitudinal variation in bumble bee (Bombus) critical thermal limits. Journal
of Thermal Biology 59: 52-57.

PawLikowskI T. 2008. A distribution atlas of bumblebees in Poland. Wydawnictwo Naukowe Uniwersytetu Mikotaja
Kopernika, 104 pp.

PawLikowskl T. & PawrLikowsk1 K. 2012. Trzmielowate Polski (Hymenoptera: Apidae: Bombini). Wydawnictwo
Naukowe Uniwersytetu Mikotaja Kopernika, 138 pp.

PIETRZAK-ZAWADKA J., Juszko S., Ku¢ T., LEwoN R., OSTROWSKI M., ROGALSKA J. & ZALEWSKI P. 2019. Drzewa-
pomniki przyrody na terenie Suwalskiego Parku Krajobrazowego. Warsztaty z geografii turyzmu: 85-97. https://doi.
org/http://dx.doi.org/10.18778/8142-698-5.06

Potapov G. 2022. Bumblebees of the Subarctic Region in European Russia — Their Significance and Conservation.
Biology and Life Sciences Forum 15, 1: 21. https://doi.org/10.3390/IECD2022-12439

RaposzkowskI O. 1860. Sur quelques hyménopteres nouveaux ou peu connus de la collection du Musée de I’ Académie
des sciences de St. Pétersbourg. Byulleten” Moskovskogo obshchestva ispytatelei prirody 32 (1859): 479—486.

RASMONT P., FRANZEN M., LEcocQ T., HARPKE A., ROBERTS S.P.M., BIESMEUER J.C., CASTRO L., CEDERBERG B., DVORRK
L., Frrzeatrick U., GonseTH Y, HAUBRUGE E., MaHE G., MANINO A., MICHEZ D., NEUMAYER J., @degaard F.,
PAUKKUNEN J., PAWLIKOWSKI T., POTTS S.G., REEMER M., SETTELE J., STRAKA J. & SCHWEIGER O. 2015. Climatic
risk and distribution atlas of European bumblebees. BioRisk 10 (Special Issue): 1-236. https://doi.org/10.3897/
biorisk.10.4749

RasMONT P., GHISBAIN G. & TERzO M. 2021. Bumblebees of Europe and neighbouring regions. NAP Editions, 632 pp.

Swpak R., STRZYZEWsKkA K., PAwrowskl F., PrRzyLucka A. & Szymonia P. 2021. Program ochrony $rodowiska
wojewodztwa podlaskiego do 2030 roku. Biatystok.

SoLoN J., BORZYSZKOWSKI J., BIDLASIK M., RICHLING A., BADORA K., BALON J., BRZEZINSKA-WOICIK T., CHABUDZINSKI
L., DoBROWOLSKI R., GRZEGORCZYK I., JoDLOWSKI M., Kistowskl M., Kot R., KraZ P., LECHNIO J., MAcIas A.,
MAJCHROWSKA A., MALINOWSKA E., MiGOX P., MYGA-PIATEK U., NiTa J., PAPINSKA E., RopzIK J., STRZYZ M.,
TERPILOWSKI S. & Ziaja W. 2018. Physico-geographical mesoregions of Poland: Verification and adjustment of
boundaries on the basis of contemporary spatial data. Geographia Polonica 91: 2, 143—170. https://doi.org/10.7163/
GPol.0115

SorOYE P., NEwBOLD T. & KERR J. 2020. Climate change contributes to widespread declines among bumble bees across
continents. Science 367, 6478: 685-688. https://doi.org/10.1126/science.aax8591

WiLLiams P.H., CAMERON S.A., HINES H.M., CEDERBERG B. & RasmonT P. 2008. A simplified subgeneric classification
of the bumblebees (genus Bombus). Apidologie 39: 46-74. https:// doi.org/10.1051/apido:2007052

WiLL1AMS P.H., ALTANCHIMEG D., BYVALTSEV A., DE JONGHE R., JAFFAR S., JAPOSHVILI G. & ORR M.C. 2020. Widespread
polytypic species or complexes of local species? Revising bumblebees of the subgenus Melanobombus world-wide
(Hymenoptera, Apidae, Bombus). European Journal of Taxonomy 719: 1-120.

WOGLER L. & Kurze C. 2025. Experimental short-term heatwaves negatively impact body weight gain and survival
during larval development in Bombus terrestris L.(Hymenoptera: Apidae). Biology Open, 14:4, 1-7. https: //
doi:10.1242/bi0.061781

ZAMBRA E., MARTINET B., BRASERO N., MICHEZ D. & RasmoNT P. 2020. Hyperthermic stress resistance of bumblebee
males: test case of Belgian species. Apidologie 51: 911-920.



Bombus sichelii Radoszkowski, 1860 in Poland 127

STRESZCZENIE

[Izolowane wystepowanie trzmiela zZéltopasego Bombus sichelii Radoszkowski w péinocno-
-wschodniej Polsce]

Trzmiel zottopasy Bombus sichelii Radoszkowski jest gatunkiem borealno-alpejskim,
ktory do niedawna byl uwazany za gatunek wymarly na terenie Polski. Ostatnie stwierdzenia
B. sichelii pochodzily sprzed II wojny $wiatowej 1 dotyczyly jedynie Puszczy Bialowieskiej.
Gatunek ten charakteryzuje si¢ fragmentarycznym rozmieszczeniem w Europie i Azji co wynika
prawdopodobnie z jego preferencji do obszarow charakteryzujacych si¢ chlodnym klimatem.
Podczas badan rozmieszczenia trzmieli w Polsce w latach 2004-2024, dwukrotnie wykazano
ten gatunek na terenie Suwalskiego Parku Krajobrazowego (31 maja 2004 — 1 krolowa i 29
czerwca 2024 — 2 robotnice). Region ten wyréznia si¢ chtodnym klimatem kontynentalnym
i okreslany jest mianem polskiego bieguna zimna. Najblizsze obszary statego wystgpowania
gatunku znajduja si¢ daleko na wschodzie, w pétnocno-wschodniej Rosji oraz na zachodzie w
Alpach. Przedstawione obserwacje wskazuja na stabilne wystgpowanie B. sichelii na obszarze
potocno-wschodniej Polski co najmniej przez ostanie 20 lat.
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