The Great Lakes Entomologist

Manuscript 2473

First known records of the specialist bee, Colletes aestivalis
(Hymenoptera: Colletidae), in an urban area

Nina S. Fogel
Christine Kirmaier

Mike Arduser

Follow this and additional works at: https://scholar.valpo.edu/tgle

b Part of the Biodiversity Commons, and the Entomology Commons

This Entomological Note is brought to you for free and open access by the Department of Biology at ValpoScholar.
It has been accepted for inclusion in The Great Lakes Entomologist by an authorized administrator of ValpoScholar.
For more information, please contact a ValpoScholar staff member at scholar@valpo.edu.


https://scholar.valpo.edu/tgle
https://scholar.valpo.edu/tgle?utm_source=scholar.valpo.edu%2Ftgle%2Fvol56%2Fiss2%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1127?utm_source=scholar.valpo.edu%2Ftgle%2Fvol56%2Fiss2%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/83?utm_source=scholar.valpo.edu%2Ftgle%2Fvol56%2Fiss2%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@valpo.edu

Fogel et al.: First known records of Colletes aestivalis in an urban area

2023

THE GREAT LAKES ENTOMOLOGIST

231

First Known Records of the Specialist Bee, Colletes aestivalis
(Hymenoptera: Colletidae), in an Urban Area

Nina S. Fogell:2*, Christine Kirmaier3, Mike Arduser4

1 Department of Biology, Saint Louis University, St. Louis, MO
2 Department of Biology, Washington University in St. Louis, St. Louis, MO
3 Shutterbee, St. Louis, MO
4 Conservation Research Institute, Sandpoint, ID
* Corresponding author: (e-mail: nina.fogel@slu.edu).

Abstract

Here we report on the first known records of the Heuchera specialist bee Colletes
aestivalis Patton (Hymenoptera: Colletidae) in an urban area. This bee was found by a
participant in a citizen science project in a residential garden in a suburb that abuts St.
Louis, Missouri. The females were found only visiting Heuchera richardsonii, and the
males were seen scouting for females by hovering over the plants. This finding shows that
urban areas can support uncommon specialist bees and the utility of engaging non-experts

in cataloging biodiversity.
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Unlike some other taxa, it has been
found that bee diversity is often high within
urbanized areas (Hall et al. 2017, Silva et al.
2023). This is because bees can find nesting
substrates and food sources in a variety of
urban land types such as community and res-
idential gardens, parks, and unmanaged and
abandoned acreages (Baldock et al. 2019).
However, bee species with generalized diets
represent a higher proportion of the total
bee diversity in urban areas as compared to
remnant and restored areas (Arduser 2010,
Buchholz and Egerer 2020). The specialist
(oligolectic) species found in urban areas are
often broadly oligolectic (e.g., specializing on
a species-rich family such as the Asteraceae;
Magallon et al. 1999, Fowler 2016) or utiliz-
ing a genus often planted for horticultural
or agricultural purposes (e.g., hibiscus for
Ptilothrix bombiformis (Cresson 1878), and
squash for Peponapis pruinosa (Say 1837);
Ayers and Rehan 2021).

Here we report on the first known
records of Colletes aestivalis Patton, 1879,
(Hymenoptera: Colletidae) a Heuchera
(alumroot) specialist, in an urban setting.
Given the popularity of Heuchera species and
cultivars in the horticultural trade (Haynes
and Bailey 2021), it was surprising to us
that we could find no records of C. aestivalis
within urban areas on GBIF, iNaturalist,
or in the published literature. This bee was
first photographed by Chris Kirmaier in May
2021 as part of the citizen science project
Shutterbee (shutterbee.net) and uploaded to

Published by ValpoScholar,

the platform iNaturalist where it was identi-
fied by bee specialist John Ascher (inatural-
ist.org/observations/101783590). There were
subsequent observations in May 2022 and
2023. In May 2023, we collected male and
female specimens, and they were confirmed
to be C. aestivalis by Mike Arduser.

The bee was found in a residential gar-
den that has approximately 375m?2 of native
plantings in University City, a suburb in St.
Louis County that abuts St. Louis, Missouri.
Two-thirds of houses within 500m of the
garden were built before 1940 (US Census
2020) and the surrounding 500m is 50%
impervious surface (EWGCG 2017). There
are no glades nor remnant areas within 5km
of the garden, however the host plant was
installed over a decade ago as landscaping in
a large park that is 2km away (Roman Fox,
personal communication).

Male and female C. aestivalis were
only found foraging on the Missouri native
Heuchera richardsonii R. Br. (Fig. 1). The
homeowner (Chris Kirmaier) installed the
Heuchera plants in the 1990s and currently
has 24 plants that due to the amount of sun
they receive, bloom over a few week period.
We do not know how long the C. aestivalis
were present in the garden prior to 2021.
Therefore, we cannot determine if these bees
are a remnant population, have recolonized
the area after extirpation, or represent a
colonization event in a novel habitat.
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Figure 1: Photos of Colletes aestivalis in a residential garden. A: Female collecting pollen from Heuchera
richardsonii; B: Female flying; C: Male exhibiting hovering behavior; D: Male resting

Colletes aestivalis has been found
across much of the eastern United States,
from Massachusetts south to North Carolina,
Georgia, and Mississippi, and north and west
to Missouri, Illinois, and Michigan (Stephen
1954). It is one of only two Colletes species in
the United States with the inner eye margins
parallel throughout, not converging below in
both sexes. The other species, C. andrewsi
Cockerell, 1906, is also a Heuchera specialist
but more western in distribution. As far as
we know, the two species are only sympatric
in northern Illinois (Laura Rericha, personal
communication). All known occurrences of C.
aestivalis that we are aware of have been in
or near to remnant or restored habitats, such
as recent records from the Mt. Cuba Center
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in Delaware, a home garden in a small ru-
ral town in Pennsylvania, and Shenandoah
National Park. Missouri is the furthest west
C. aestivalis has been found, and specimens
have been collected in recent years in two
counties (Franklin and Lincoln) close to St.
Louis, as well as areas further west in the
Ozarks. They have been found only on cal-
careous and igneous glades (Nelson 2005),
and all have been collected as they visited
H. richardsonii. Throughout its range all
floral associations have been with native
species of Heuchera (H. americana L., H.
hispida Pursh or H. richardsonii). Nests of
C. aestivalis have not been described, but it
is presumably a ground-nester, like all North
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American Colletes species whose nests are
known (Michener 2007).

The photos taken of C. aestivalis
demonstrate an interesting flying behavior
for the males that we have not seen exhib-
ited by other Midwestern Colletes species.
The males will hover near the plant for
minutes at a time, presumably scouting for
females. To stay in place, the males appear
to drop their abdomen, push their hindlegs
backwards, and adopt a position nearly
perpendicular to the ground (Fig. 1C). This
hovering behavior contrasts with that of
males in other groups we have seen, such
as some Megachilidae, in which the males
patrol an area by flying in circular patterns
while maintaining their body parallel with
the ground. The physics and morphological
adaptation required to allow C. aestivalis
males to stay flying while exhibiting this nov-
el behavior warrant additional examination,
especially because others have observed this
behavior only in the brief moments before
mating or nectaring (Laura Rericha, person-
al communication). We did not witness any
agonistic interactions between males, even
when there were multiple males hovering
around the same plant.

This first record of C. aestivalis in
an urban location many miles beyond any
type of natural habitat that the species
has been found in previously, highlights
three important things. First, this finding
adds to the research that shows there is a
high diversity of bees, both in their species
identities and functional traits within urban
areas (Normandin et al. 2017). Further,
there is likely unrealized diversity in urban
areas due to lack of sampling in a variety of
urban habitat types, particularly privately
owned and managed gardens (Lerman et al.
2023). For example, common garden plant
genera like Penstemon and Echinacea sup-
port specialist bees endemic to the region,
and it is feasible these species are present
but undetected. Second, this bee was first
photographed as part of a citizen science
project, which demonstrates the utility of
engaging non-experts to record biodiversity
(Jones et al. 2019, Skvarla and Fisher 2023)
and record novel behaviors (Portman et al.
2021). Lastly, this bee was first identified due
to the extensive time bee expert John Ascher
spends on iNaturalist. There are likely many
other interesting observations that will only
be discovered if people with any level of taxo-
nomic expertise contribute to platforms such
as iNaturalist by identifying observations
(Callaghan et al. 2022, Campbell et al. 2023).

Acknowledgments

We would like to thank John Ascher
for initially identifying the bee. Nick Dorian,

Published by ValpoScholar,

THE GREAT LAKES ENTOMOLOGIST

233

Sam Droege and Max McCarthy all looked
for other urban records. Thank you to the
reviewers for their thoughtful suggestions.
Nicole Miller-Struttmann is the co-creator of
Shutterbee and without her work, this bee
would have remained undetected.

Literature Cited

Arduser M. 2010. Bees (Hymenoptera: Apoidea)
of the Kitty Todd Preserve, Lucas County,
Ohio. The Great Lakes Entomologist 43(1—4).

Ayers AC, Rehan SM. 2021. Supporting bees in
cities: how bees are influenced by local and
landscape features. Insects 12(2):128.

Baldock KCR, Goddard MA, Hicks DM, Kunin
WE, Mitschunas N, Morse H, Osgathorpe
LM, Potts SG, Robertson KM, Scott AV,
Staniczenko PA, Stone GN, Vaughan
IP, Memmott J. 2019. A systems approach
reveals urban pollinator hotspots and con-
servation opportunities. Nature Ecology &
Evolution 3(3):363—-373.

Buchholz S, Egerer MH. 2020. Functional
ecology of wild bees in cities: towards a
better understanding of trait-urbanization
relationships. Biodiversity and Conservation
29(9-10):2779-2801.

Callaghan CT, Mesaglio T, Ascher JS, Brooks
TM, Cabras AA. Chandler M, Cornwell
WK, Rios-Malaver IC, Dankowicz E, Dhi-
ya’ulhaq NU, Fuller RA, Galindo-Leal C,
Grattarola F, Hewitt S, Higgins L, Hi-
tchock C, Hung KLJ, Iwane T, Kahumbu
P, Kendrick R, Kieschnick SR, Kunz G,
Lee CC, Lin CT, Loarie S, Medina MN,
McGrouther MA, Miles L, Modi S, Nowak
K, Oktaviani R, Waswala Olewe BM,
Pagé J, Petrovan S, Saari C, Seltzer CE,
Seregin AP, Sullivan JJ, Sumanapala
AP, Takoukam A, Widness J, Willmott
K, Wiister W, Young A. 2022. The benefits
of contributing to the citizen science platform
iNaturalist as an identifier. PLOS Biology
20(11):e3001843.

Campbell CJ, Barve V, Belitz MW, Doby JR,
White E, Seltzer C, Di Cecco G, Hurlbert
AH, Guralnick R. 2023. Identifying the
identifiers: how iNaturalist facilitates col-
laborative, research-relevant data generation
and why it matters for biodiversity science.
BioScience 73(7):533-541.

(EWGCG) East-West Gateway Council of
Governments. 2017. One Meter Urban
Land Cover. Available from https://www.
ewgateway.org/research-center/gis-maps/

Fowler J. 2016. Specialist bees of the northeast:
host plants and habitat conservation. North-
eastern Naturalist 23(2):305.

Hall DM, Camilo GR, Tonietto RK, Ollerton J,
Ahrné K, Arduser M, Ascher JS, Baldock



Submission to The Great Lakes Entomologist

234

KC, Fowler R, Frankie G, Goulson D,
Gunnarsson B, Hanley ME, Jackson JI,
Langellotto G, Lowenstein D, Minor ES,
Philpott SM, Potts SG, Sirohi MH, Spe-
vak EM, Stone GN, Threlfall CG. 2017.
The city as a refuge for insect pollinators.
Conservation Biology 31(1):24—29.

Haynes, C, Bailey M. 2021. Heuchera or Coral
Bells. Available from https:/hortnews.exten-
sion.iastate.edu/2021/06/heuchera-or-coral-
bells [Accessed 10/25/2023]

Jones CD, Glon MG, Cedar K, Paiero SM,
Pratt PD, Preney Td. 2019. First record
of Paintedhand Mudbug (Lacunicambarus
polychromatus) in Ontario and Canada and
the significance of iNaturalist in making new
discoveries. The Canadian Field-Naturalist
133(2):160-166.

Lerman SB, Larson KL, Narango DL, God-
dard MA, Marra PP. 2023. Humanity for
habitat: residential yards as an opportunity
for biodiversity conservation. BioScience
73(9):671-689.

Magallon S, Crane PR, Herendeen PS. 1999.
Phylogenetic pattern, diversity, and diversi-

fication of eudicots. Annals of the Missouri
Botanical Garden 86(2):297-372.

Michener CD. 2007. The bees of the world. 2nd
ed. Baltimore: Johns Hopkins University
Press.

https://scholar.valpo.edu/tgle
DOI: 10.22543/0090-0222.2473

THE GREAT LAKES ENTOMOLOGIST

Vol. 56, Nos. 3-4

Nelson, PW. 2005. The terrestrial natural com-
munities of Missouri. Jefferson City, Mis
souri: The Missouri Natural Areas Com-
mittee.

Normandin E, Vereecken NJ, Buddle CM,
Fournier V. 2017. Taxonomic and functional
trait diversity of wild bees in different urban
settings. Peerd 5:e3051.

Portman ZM, Ascher JS, Cariveau DP. 2021.
Nectar concentrating behavior by bees
(Hymenoptera: Anthophila). Apidologie
52(6):1169-1194.

Silva VHD, Gomes IN, Cardoso JCF, Bosen-
becker C, Silva JLS, Cruz-Neto O, Olivei-
ra W, Stewart AB, Lopes AV, Maruyama
PK. 2023. Diverse urban pollinators and
where to find them. Biological Conservation
281:110036.

Skvarla MdJ, Fisher JR. 2023. Online communi-
ty photo-sharing in entomology: a large-scale
review with suggestions on best practices.
Annals of the Entomological Society of Amer-
ica 116(5):276-304.

Stephen, WP. 1954. A revision of the bee
genus Colletes in America North of Mexi-

co. University of Kansas Science Bulletin
36:149-527.

U.S. Census Bureau. 2020. U.S. Department
of Commerce. Available from https://data.
census.gov/



	First known records of the specialist bee, Colletes aestivalis (Hymenoptera: Colletidae), in an urban area
	tmp.1709650578.pdf.ze2fB

