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A Checklist of the Bees of Massachusetts
(Hymenoptera: Apoidea: Anthophila)

MicHAEL E. VEIT*? JOHN S. ASCHER?, JOAN MiLAaM¢*, FRED R.
MORRISON?®, AND PAUL Z. GOLDSTEIN®

Abstract: We present the first county-level checklist of the bees of Massachusetts, including verified records
of 390 species. We review the literature and historical material, and supplement these with recent collections
and online image databases, compiling a dataset of over 100,000 records. Detailed accounts are provided for
50 species reported for the first time in Massachusetts, including six species reported for the first time in New
England, and 49 other species noteworthy for their paucity of records, distributional significance, novel host/
parasite associations, or taxonomic uncertainty. The addition of newly reported species is largely the result of
increased bee surveys in the past 15 years, including targeted sampling on known host plants. Twenty-three
species represented in collections prior to 2005 are absent from recently collected material. The richness of
the Massachusetts bee fauna is compared to that of neighboring states. Sixteen of the approximately 35 exotic
species recorded from North America are verified from Massachusetts. We report recent rediscoveries in the
state of Andrena rehni Viereck, 1907, and the regionally rare Epeoloides pilosulus (Cresson, 1878). Two new
presumed host-parasite associations are made, those of Epeolus inornatus Onuferko, 2018 parasitizing the
nests of Colletes banksi Swenk, 1908, and of Triepeolus obliteratus Graenicher, 1911 parasitizing the nests of
Melissodes apicatus Lovell and Cockerell, 1906.

KEY WORDS: Andrena rehni, Epeoloides pilosulus, native bees, New England, pollinators

Bees are among the most conspicuous, efficient, and well-documented pollinators and are
essential for the propagation of both agricultural and wild plants (Neff and Simpson, 1993; Klein
et al., 2007; Winfree, 2010; Ollerton et al., 2011; IPBES, 2016). Reports of global and regional
declines in bees and other pollinators are, therefore, of great concern (Grixti et al., 2008; Bar-
tomeus et al., 2013; Goulson et al., 2015; IPBES, 2016; Richardson et al., 2018) and status
assessments of North American bees have been identified as a priority in evaluating pollina-
tor declines (NAS, 2007). Increasing efforts to compile and digitize bee records and make them
publicly available have improved our knowledge of bee distributions, life histories, and changes
in distributions, but many species remain poorly understood throughout much of their ranges
(Biesmeijer et al., 2006; Colla et al., 2012; Bartomeus et al., 2013; IPBES, 2016). For example, a
conservation assessment of bees in Europe, which is exceptionally well-studied, could statisti-
cally assess the status of approximately half of the species, with the rest categorized in the IUCN
Red List as Data Deficient (Nieto et al., 2014).

! Pepperell, Massachusetts, 01463 USA
* Corresponding author email: beedude76@gmail.com
*Department of Biological Sciences, National University of Singapore, 14 Science Drive 4,
Singapore 117543, email: dbsajs@nus.edu.sg
*University of Massachusetts Amherst, Department of Environmental Conservation, 160
Holdsworth Way, Amherst, MA 01003, email: jmilam@umass.edu
’A Natural Focus LLC., 56 Montague Rd., Westhampton, MA, email: frmorrison2009@live.com
Systematic Entomology Laboratory, USDA, National Museum of Natural History, P.O. Box
37012, MRC 168, Washington, DC, email: paul.goldstein@usda.gov

Received 31 March 2021; Accepted 17 July 2021

© 2021 Kansas Entomological Society

Downloaded From: https://bioone.org/journals/Journal-of-the-Kansas-Entomological-Society on 30 Oct 2022
Terms of Use: https://bioone.org/terms-of-uselAccess provided by University of Massachusetts at Amherst



82 JOURNAL OF THE KANSAS ENTOMOLOGICAL SOCIETY

In many regions, including eastern North America, the lack of comprehensive taxonomic
revisions for some groups, notably the parasitic genera Nomada Scopoli and Sphecodes Latreille,
has impeded species-level identifications and range-wide status assessments (Droege et al,
2010). For some taxa, such as Lasioglossum Curtis (Dialictus Robertson), recent integrative tax-
onomic studies combining molecular diagnostics with detailed morphological study have clar-
ified previously intractable identification problems (e.g. Gibbs 2010, 2011), but species in such
groups remain a challenge to identify and the precise ranges and habitat associations of many
are poorly understood.

Uneven geographic and temporal sampling and non-standardized sampling techniques pro-
hibit rigorous statistical analysis of changing bee populations (Wilson et al., 2008; Portman et
al., 2020). Nevertheless, presence/absence data provide a first-order indication of the geographic
distribution and status of bee species, which in turn represents coarse baseline information
with which to gauge general trends in species composition over time (Gibbs et al., 2017; Rich-
ardson et al., 2018; Kilpatrick et al. 2020). Contributions to establishing such baselines for sta-
tus assessments include the growing number of local and statewide surveys and compilations,
e.g., for Colorado (Scott et al., 2011), Indiana (Jean, 2010), Maine (Dibble et al., 2017), Mary-
land (Droege, 2019), Michigan (Gibbs et al., 2017), Pennsylvania (Donovall and vanEngelsdorp,
2010; Kilpatrick et al., 2020), and Wisconsin (Wolf and Ascher, 2009), with several other state
accounts in progress, including Connecticut (building on Zarrillo et al., 2016) and Vermont
(Hardy et al., 2021) in New England.

Recent state-specific bee surveys have been aided by the increasing availability of museum
specimen records shared online through data portals such as Discover Life (Ascher and Picker-
ing, 2020, www.discoverlife.org), BISON (Biodiversity Information Serving Our Nation), iDig-
bio (Digital Bee Collections Network and Integrated Digital Biocollection), and GBIF (Global
Biodiversity Information Network), as well as community (“citizen”) science photo-documenta-
tion-based websites such as BugGuide, iNaturalist, and Bumble Bee Watch.

Massachusetts boasts a long history of entomological activity, and various components of
the Massachusetts insect fauna have been studied in various contexts of regional conservation
efforts and faunal change (Goldstein et al., 2018). Until recently, much of what was known about
bee diversity and distribution in the eastern United States was based on the works of Mitchell
(1960, 1962). His list of Massachusetts bees, relatively extensive for its time, was aided consid-
erably by the works of Lovell (1909) and Viereck (1902a,b, 1904, 1907a,b, 1917b, 1922), and by
institutional collections such as those of the Museum of Comparative Zoology (MCZ), Amer-
ican Museum of Natural History (AMNH), Illinois Natural History Survey (INHS), and the
National Museum of Natural History (USNM). Subsequent taxonomic revisions refined our
understanding of the Massachusetts fauna, and recent surveys, including those from previously
under-sampled regions (e.g., western Massachusetts and the offshore islands) and certain habi-
tats (e.g., sandplains, sand pits, forest openings) have greatly expanded Mitchell’s Massachusetts
list.

Massachusetts is the third most densely populated state in the U.S. and 47th in the nation in
the total value of its agricultural commodities. Nevertheless, it supports more than 7,000 farms,
averaging 68 acres and occupying over 490,000 acres statewide. The percentage of farmland area
in each county can be divided into cohorts of 3-7% (Barnstable, Essex, Middlesex, Nantucket,
Norfolk), 8-10% (Berkshire, Bristol, Hampden, Worcester), 11-15% (Dukes, Hampshire, Plym-
outh), and 16-19% (Franklin) (MDAR, 2021). Like much of the Northeast, Massachusetts relies
on pollinators for more than 30% of its crop income. The prevalence of small farms actively
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involved in the cultivation of insect-pollinated crops puts Massachusetts among those states
which may rely more heavily on native pollinators than those dominated more by industrial-
ized agriculture. Cranberries, which are pollinated by bumble bees and solitary bees (Cane et al.,
1996; Averill et al., 2018), account for approximately one eighth of the state’s agroeconomy, and
the percentage of that economy occupied by vegetables and other fruits has risen in recent years.

Although Massachusetts is relatively small compared to many western and southern states
(2.73 million ha in area), it is topographically diverse with elevations ranging from sea level to
1,064 m. The state has a continental climate with hot summers and cold, often snowy winters,
and a varied landscape that supports a wide variety of plant and animal communities. Thirteen
ecoregions are recognized in Massachusetts including sandy glacial outwash plains of Cape Cod
and the Islands, the acidic Worcester Plateau, flood plains and sandy glacial deltas of the Con-
necticut River Valley, the Berkshire Mountains, and the calcium-rich valleys of the state’s west-
ern border (Natural Heritage and Endangered Species Program, 2011).

The primary goal of this paper is to provide a thorough summary of recorded occurrence
data for bees in the Commonwealth of Massachusetts. To achieve this we (1) compiled a com-
prehensive taxonomic list of all bee species presently known in the state with occurrences tab-
ulated for each of the counties in Massachusetts based on historical and recent collections and
a review of citizen science records; (2) document new and noteworthy records of bees from
the state including regionally rare and exotic/adventive species; (3) highlight possible changes
in species occurrences based on historical collection data; (4) compare the composition of the
bee fauna of Massachusetts with that of the other New England States; and (5) provide informa-
tion relevant to the conservation status of bees in the state. The data compiled here may be used
as a reliable baseline for bee occurrence across the state to guide policy decisions with respect
to threatened bees and inform the management of natural communities for the preservation or
enhancement of bee species richness and abundance.

METHODS

Checklist Compilation

We compiled species occurrence records for Massachusetts from critical review of all avail-
able sources including published taxonomic and distributional literature, specimen and other
occurrence datasets housed in museums, other institutions, and personal collections, image
databases from online biodiversity portals, and published and unpublished “gray literature”
reports of Massachusetts bee studies. Species treatments are based on a comprehensive compila-
tion of available records through June 2021.

Our list is arranged taxonomically and we summarize coursely the taxonomic and behav-
ioral composition of the Massachusetts fauna. In addition to indicating county distribution for
each species, we denote species not native to North America, historical records of species that
have not been recorded in Massachusetts for at least 45 years, new records of species added since
Mitchell (1960, 1962), and bees documented from Massachusetts for the first time. Life history
information and behaviors associated with sociality, nesting substrate, host plant use, and degree
of specialization (oligolecty) reflect the available knowledge of North American bees (Hurd,
1979; cf. Giles and Ascher, 2006; Ascher et al., 2014).
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Literature Review

We reviewed the relevant taxonomic literature (e.g. Baker, 1975; Bouseman and LaBerge,
1979; Broemeling and Moalif, 1988; Brumley, 1965; Donovan, 1977; Droege et al., 2010; Gibbs,
2010, 2011; Gibbs et al., 2013; Hurd and Lindsey, 1972; LaBerge, 1956 a,b, 1961, 1967, 1969,
1971, 1973, 1977, 1980, 1986, 1987, 1989; LaBerge and Bouseman, 1970; LaBerge and Ribble,
1972, 1975; McGinley, 1986, 2003; Michener, 1947; Michez and Eardly, 2007; Mitchell, 1935,
1936, 1937a,b; Onuferko, 2017, 2018; Ribble, 1967, 1968, 1974; Rightmyer, 2008; Rightmyer et
al., 2010; Shinn, 1967; Sinha and Michener, 1958; Snelling and Stage, 1995; Stephen, 1954), cata-
logues (e.g. Hurd, 1979; Moure and Hurd, 1987), and other distributional studies (Bartomeus et
al., 2013; Lovell, 1909; Mitchell, 1960, 1962; Schwarz, 1926). We also accessed a compilation of
type localities and collecting events for all species in the United States, including those now in
synonymy, compiled by John Ascher (JSA) (unpublished).

Published studies and unpublished reports, many from the last 15 years, added sig-
nificantly to our current understanding of bee distribution in Massachusetts and repre-
sent an intensified period of bee surveys in the state. Table 1 provides a breakdown of
records by county for these studies and includes publication references when available.

Museum, Database, and Collection Review

The most historically significant collections of Massachusetts bees accessed for this proj-
ect are housed at the following institutions: Harvard University in the Museum of Comparative
Zoology (MCZ), American Museum of Natural History (AMNH), University of Massachusetts
(UMEC), Cornell University (CUIC), Peabody Museum of Natural History (PMNH), and the
University of Connecticut (UCMS). Records deposited in several institutions were accessed via
their institutional web portals or through integrated collections web portals: iDigbio (https://
www.idigbio.org), GBIF (https://www.gbif.org/), and BISON (https://bison.usgs.gov/). The col-
lections in institutions outside the Northeast containing the greatest number of Massachu-
setts records used for this project include the USGS Native Bee Inventory and Monitoring Lab
(BIML), USDA-ARS Bee Biology and Systematics Laboratory (BBSL), National Museum of Nat-
ural History (USNM), and Illinois Natural History Survey Insect Collection (INHS). Most of
the collection data listed above are error-checked and displayed on www.discoverlife, accessible
through its Global Mapper. The personal collections of Massachusetts bees, including those of
authors (M. E. Veit (MFV), J. Milam (JM), and F. R. Morrison (FRM)), and those of Massasoit
Community College (MCC) contained numerous state and county records. A list of the largest
Massachusetts holdings in major institutional and personal collections is presented in Table 2.

Community science data, accessible through biodiversity portals, were checked for
additional records. The subset of species records that could be confirmed with confi-
dence (most by JSA) helped expand spatiotemporal coverage and were particularly use-
ful for documenting the persistence of bee species at sites which were not intensively
surveyed by recent collectors. The main source of citizen science records were Bug Guide
(www.bugguide.net) and iNaturalist (www.inaturalist.org). Table 3 lists the number of
images and species accessed for quantitative assessment from the most significant portals.
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Table 1. Noteworthy surveys of Massachusetts bees, 1973 - 2019.

Survey Location Duration Counties App rox. no. of Prln.c ipal
specimens collected Investigators
Martha’s Vineyard Dukes 13,009
2010-2012 P. Z. Goldstein'
Nantucket Nantucket 1,476
Norfolk 2,680
Boston Harbor Islands NP 2005-2011 Plymouth 2,464 J. Rykken?
Suffolk 5,094
Selected locations, Plymouth Co. 2016-2019  Plymouth 9,269 M. Bankson
Barnstable
Cranberry Bogs 2007-2016 8,128 A. Averill?
Plymouth
Montague Plains WMA 2008-2019 Franklin 7,237 J. Milam
1973-1976 1,674
Elizabeth Islands Dukes g Lt Stage and S.
2009-2010 4,365 on
Urban Lawns 2013-2014 Hampden 5,374 S. Lerman*
Franklin 1,232
Powerline Right-of-Way 2017 Hampden 624 D. L. Wagner®
Hampshire 1,018
. Franklin 1,922 6
Forest Openings 2014-2015 Worcester 1,748 H. P. Roberts
Muddy Brook WMA 2011-2018  Worcester 2,293 J. Milam
Camp Edwards Military Base 2014,2017  Barnstable 2,037 M. E. Veit
Epe;';sme County (mainly Bombus 2008 Berkshire 1,177 C. Scully
Parker River NWR 2010-2012 Essex 1,020 M. E. Veit
Selected Gardens 2007-2019  Hampshire 517 F. R. Morrison
Birch Hill WMA 2019 Worcester 345 J. Milam

!Goldstein and Ascher, 2016; *Rykken and Farrell, 2013; *Averill ef al., 2018; “Lerman and Milam,
2016; Wagner et al., 2019; *Roberts et al., 2017

Other Relevant Studies

Regional studies consulted for ecological and distributional data for Massachusetts include
those listed in Table 1, and surveys from Connecticut (Zarrillo et al., 2016), Maine (Dibble et
al., 2017), New Hampshire (Tucker and Rehan, 2016, 2017), Vermont (Richardson et al., 2018),
and New York (Giles and Ascher, 2006; Ascher et al., 2014). Select extralimital studies from
the midwestern United States and other eastern states (Wolf and Ascher, 2008; Donovall and
vanEngelsdorp, 2010; Jean, 2010; Gibbs et al., 2017; Kilpatrick et al., 2020) were also consulted.
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Table 2. Largest collections of Massachusetts bees utilized for this project including the number

of specimens accessed.* - Available online.

Approx. No. of Specimens

Institutional Collections Accessed
American Museum of Natural History, New York NY (AMNH)* 20,889
Museum of Comparative Zoology, Cambridge MA (MCZ)* 11,284
Massasoit Community College, Brockton MA (MCC) 9,269
University of Connecticut, Storrs CT (UCMS)* 6,230
USGS PWRC - Native Bee Inventory and Monitoring Lab, Laurel MD (BIML)* 3,084
Yale University, Peabody Museum, New Haven CT (PMNH)* 2,489
University of Massachusetts, Amherst MA (UMEC) 876

Personal Collections

Approx. No. of Specimens

M. F. Veit
J. Milam
F. R. Morrison

15,000
12,000
2,468

Table 3. Community science records from online biodiversity image collections.

Online biodiversity ~APprox. No.  Approx. no. of identifiable spe- No. of Main
portal of images cies from Massachusetts observers identifier
BugGuide 2,960 109 unavailable JSA
iNaturalist 20,464 135 3,054 JSA

Taxonomic Updates and Verifications

Identifications and verifications of cryptic and problematic species from historic and recent
collections were made by JSA, Sam Droege (SD), Jason Gibbs (JG) (primarily Lasioglossum

spp.), and MFV.

State and county species records were verified by examining the original specimens when-
ever possible. Unverifiable records, both published and unpublished, including some digitized in
major collections, were removed to a “hypothetical” or “excluded” list when the original mate-
rial was not available, when considerable taxonomic or identification challenges existed, or when
they were biogeographically implausible (Appendix A). In all, we reviewed over 100,000 speci-

men records along with those obtained from the literature.

New Records, Historical Records, and Expected Occurrences

We compile notes and occurrence information for species documented from Massachusetts
for the first time, species rarely encountered or of conservation interest, or otherwise exceptional
enough to warrant discussion (Appendix B). We include collection data, distributional, histor-
ical, and taxonomic notes, and natural history information such as host plant and host-para-
site associations. In addition, we discuss species that have not been recorded in at least 15 years
(most > 45 yrs.), and present a summary of species documented in neighboring states that are

likely to occur in Massachusetts (Appendix C).
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RESULTS
Overview of the Massachusetts Bee Fauna

A summary of 390 bee species recorded from Massachusetts is presented in Table 4. These
include representatives of 43 genera from all six New World bee families. Fifty species are doc-
umented from Massachusetts for the first time, of which six are newly reported from New
England. One hundred thirty-nine species were added to those documented by Mitchell (1960,
1962). Records of fifteen previously reported species were omitted because of misidentification,
taxonomic uncertainty, or implausible range extensions. (Appendix A). Two species (Dianthid-
ium simile (Cresson, 1864), Osmia felti Cockerell, 1911) reported from the state are not assigned
a county occurrence in Table 4 because published records did not include specific locality infor-
mation.

Most of the species we document are widespread in the state: more than half (55%) have
been collected in seven or more of Massachusetts’ fourteen counties and over a third (37%) have
been collected in ten or more counties. A majority of species range across the entire state from
the coastal plain to the western highlands. Others appear to be geographically restricted to a few
sites in a limited area, which may be a function of nesting substrate preferences, climatic, and
plant and host-parasite requirements.

Statewide, Halictidae are represented by the greatest species richness (103 spp.), followed by
Apidae and Andrenidae (both 91 spp.), Megachilidae (72 spp.), Colletidae (27 spp.) and Melitti-
dae (6 spp.). The behavioral/social composition of Massachusetts bees is dominated by solitary
species (217 spp.; 56%), followed by eusocial (71 spp.; 18%), and subsocial species (5 spp.; 2%).
Parasitic bees, including cleptoparasites and social parasites, comprise 96 spp. (25%).

The majority of Massachusetts bees species nest in soil (275 spp.; 71%), followed by those
nesting in pre-existing cavities (78spp. 20%), hives (18 spp. 5%), stems (8 spp. 2%), wood (8 spp.
2%), and other or unknown substrates (3 spp.). At least 88 species (22%) are considered oligo-
lectic, specializing on plants in a single family or genus. A majority of the oligoleges are associ-
ated with only one of a few plant families: Asteraceae (31 spp.), Ericaceae (14 spp.), Salicaceae
(6 spp.), Rosaceae (4 spp.), Solanaceae (4 spp.), Cornaceae (4 spp.), Primulaceae (3 spp.), Nym-
phaeaceae (2 spp.), and Pontederiaceae (2 spp.). Each of the remaining oligoleges are individu-
ally associated with separate plant families.

Added Species and Historical Occurrences

Of the 50 species we report for the first time from Massachusetts, five are from specimen
or literature records that predate Mitchell’s treatise on eastern bees, three are adventive species
whose ranges have presumably expanded since they were first introduced (see Exotic Species
below), and one is from a community science photograph i.e. Chelostoma philadelphi (Rob-
ertson, 1891). We interpret most of the remaining species as likely to have been present but
undetected, and their discovery the result of the heightened intensity and targeted nature of
sampling during the past 15 years. However, a few species native to the region such as C. phil-
adelphi may have extended their range to the northeast recently following planting of their host
plants in gardens. Included among the native species we report from Massachusetts for the first
time are 13 whose discoveries represent range extensions, all of which are northerly (Appendix
B).

Twenty-three species included by Mitchell (1960,1962) from Massachusetts are not repre-
sented in collections from the past 15 years. Of these, 21 have not been found in at least 45 years.
We discuss these historical species in more detail below (page 110).
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Legend for Table 4

! Andrena ziziaeformis was removed from subgenus Derandrena to incertae sedis within Andrena
by Pisanty et al. (2021) based on its divergence from the type species of the subgenus, Andrena
vandykei Cockerell from California and vicinity. Andrena uvulariae is likely related to A. ziziae-
formis so is likewise treated as incertae sedis here.

* Tylandrena has been treated recently as a junior synonym of Melandrena (Pisanty et al., 2021).
Subgenus Opandrena has been reinstated as a valid subgenus distinct from Holandrena (Pisanty
etal., 2021).

* All New World Euandrena have been reassigned to subgenus Ptilandrena (Pisanty et al., 2021).
> The alleghaniensis species group of subgenus Scrapteropsis is closer to subgenus Rhaphandrena
than to typical Scrapteropsis (Pisanty et al., 2021) so will likely be reassigned to that subgenus or
a new subgenus.

® Bombus (Psithyrus) fernaldae (Franklin, 1911) was recently synonymized with Bombus
(Psithyrus) flavidus Eversmann and eastern North America populations designated the subspe-
cies B. (Psithyrus) flavidus appalachiensis Lhomme and Hines (Lhomme et al., 2021).

7 A broader concept of Eucera has been proposed to include Peponapis (Dorchin et al., 2018),
but we retain Peponapis as a genus pending improved resolution of phylogenetic relationships
among Eucera sensu lato (especially Tetraloniella sensu lato).

Exotic Species

Out of roughly 35 species of exotic bees of Old World origin found in North Amer-
ica (USGS, 2019; Russo, 2016), 16 (46%) are known from Massachusetts (Table 4). The best
known and most wide ranging exotic is the European honey bee, Apis mellifera Linnaeus,
1758. The majority of Massachusetts’ exotic bees are widespread and relatively common
throughout the state. Apis mellifera, Lasioglossum leucozonium (Schrank, 1781), Anthidium
manicatum (Linnaeus, 1758), and Megachile centuncularis (Linnaeus, 1758) have all been doc-
umented from every county. The records and distributions of other exotic species are more
restricted; Hylaeus punctatus (Brullé, 1832), Pseudoanthidium nanum (Mocsary, 1879), Che-
lostoma rapunculi (Lepeletier, 1841), Coelioxys coturnix Pérez, 1884, and Osmia caerulescens
(Linnaeus, 1758) are each known from few records in no more than two or three counties.
The most recently discovered exotic species in the state are Hylaeus leptocephalus (Moraw-
itz, 1870) (2014), H. punctatus (2012), P. nanum (2013), and C. coturnix (2014). Exotic
species documented in our region, but not yet found in Massachusetts, include: Hylaeus hya-
linatus Smith, 1842, Halictus tectus Radoszkowski, 1876, Megachile apicalis Spinola, 1808, and
Chelostoma campanularum (Kirby, 1802).

DISCUSSION

Our county-level checklist represents our current understanding of the composition and dis-
tribution of bees species in Massachusetts. It reveals some general patterns of distribution and
species richness, as well as regions of the state and habitats that are in need of greater sampling
effort. Several historically recorded species have not been found in more recent surveys. The bee
fauna contains numerous regionally uncommon and rare species including pollen specialists,
cleptoparasites, and species near their range limits in the state.
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Range Limits, Distribution and Richness

Based on available distributional data, Massachusetts appears at or near the southern limit in
the East for at least eleven species: Andrena nigrihirta (Ashmead, 1890), A. persimulata Viereck,
1917, Bombus borealis Kirby, 1837, Colletes consors mesocopus Swenk, 1907, Hylaeus basalis
(Smith, 1853), Lasioglossum inconditum (Cockerell, 1916), L. zonulum (Smith, 1848), Coelioxys
sodalis Cresson, 1878, Megachile melanophaea Smith, 1853, Osmia inermis (Zetterstedt, 1838),
and O. tersula Cockerell, 1912. Ten others are at or near their northern limit: Andrena atlan-
tica Mitchell, 1960, A. fenningeri Viereck, 1922, A. heraclei Robertson, 1897, A. ilicis Mitchell,
1960, A. neonana Viereck, 1917, Panurginus potentillae (Crawford, 1916), Pseudopanurgus pau-
per (Cresson, 1878), Melissodes dentiventris Smith, 1854, Megachile petulans Cresson, 1878, and
Osmia conjuncta Cresson, 1864.

Several species, some along with their cleptoparasites, have been collected primarily or
exclusively in counties west of the Connecticut River. Of those which are oligolectic species, this
is also where their host plants appear to be most abundant (host genera in parentheses). These
species include: Andrena aliciae Robertson, 1891 and A. helianthi Robertson, 1891 (Helianthus;
Asteraceae; note that A. helianthi also occurs locally in the Boston area), along with their pre-
sumed cleptoparasite Nomada vincta Say, 1837. Other species include: Andrena parnassiae (Par-
nassia; Celastraceae), A. geranii Robertson, 1891 (Hydrophyllum; Boraginaceae), A. ziziaeformis
Cockerell, 1908, and Panurginus potentillae (Potentilla; Rosaceae), and Triepeolus helianthi (Rob-
ertson, 1897) (a cleptoparasite of Melissodes).

At least two species, Hylaeus schwarzii and Lasioglossum marinum, have been recorded
exclusively in coastal counties, while others (Andrena wellesleyana Robertson, 1897, Lasioglos-
sum georgeickworti Gibbs, 2011, L. katherineae Gibbs, 2011, L. pilosum (Smith, 1853), L. pruino-
sum (Robertson, 1892), and L. vierecki (Crawford, 1904)) are also associated with interior sand
plains and former gravel and sandpits. Numerous species with typically more southern distribu-
tions have been documented mainly or exclusively from coastal counties. These include Andrena
atlantica, A. ilicis, Perdita bradleyi Viereck, 1907, Melissodes dentiventris, Colletes speculiferus
Cockerell, 1927, Megachile petulans, and the exotic Hylaeus punctatus.

The documentation of high species richness, roughly half the state fauna or greater, from
both Martha’s Vineyard (approximately 210 sq. kilometers of land mass) and Montague Plain
(15 sq. kilometers, but one of the largest inland sandplains in Massachusetts), probably reflects
in part the intensity with which these areas were surveyed over multiple years as well as the pre-
dominance of well drained sandy soils and host plant variability in both areas. But it may also
speak to the dynamic nature of local bee faunas. Indeed, the fact that over a third of the species
documented from Martha’s Vineyard were captured in only one of the two years of primary sur-
veys implies that a significant number of species resident on the island have yet to be recorded.
More generally, we expect the local composition of bee faunas (and those of most insects) to be
highly fluid, depending on scale.

Although greater sampling effort for bees is recommended in much of the state, the coun-
ties which are least well-represented in modern surveys but likely to harbor interesting or
unusual bees include Barnstable (Cape Cod), Bristol, Berkshire, and Essex counties. Targeting
under-sampled habitats in these counties may uncover additional extralimital species with spe-
cific affinities, particularly southern coastal plain species in the sandplains and dunes of Barnsta-
ble County and boreal species at higher elevations in Berkshire County.
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Localized Sampling and Variation in Recorded Species Across Counties

The number of documented species varies considerably among counties and ranges from as
few as 111 in Nantucket County and 119 Bristol County to as many as 307 (79% of known Mas-
sachusetts species) in Middlesex County (Table 5, Fig. 1). Most Massachusetts counties are not
biogeographically discrete (exceptions being Barnstable County, Dukes County, and Nantucket
County) and there is little variation in recorded per-county species composition that cannot be
attributed to the intensity of historical and/or recent collecting. Collection efforts have not been
uniformly distributed throughout the Commonwealth, either historically or recently, and signif-
icant gaps occur in the coverage of central and southern Worcester County and much of interior
of Bristol and Plymouth counties (Fig. 2). The relatively high counts for Plymouth County (239
spp.), Franklin County (274 spp.), and to some degree Dukes County (208 spp.) (which is less
than 260 square kilometers), reflect recent surveys (Tables 1, 4). The high numbers of recorded
species in Middlesex County (307spp.), Hampden County (228 spp.), Hampshire County (264
spp.), and Worcester County (250 spp.) have no doubt been influenced by their proximity to
several of the authors’ homes and to colleges and universities. Hampshire County, for example,
is home to the flagship campus of the University of Massachusetts, the state’s land-grant univer-
sity and the former home of the Hatch Agricultural Experiment Station, which was the source of
many early Massachusetts bee records.

Comparison with Other States

The 390 valid bee species recorded from Massachusetts include most (85.5%) of the 456 spe-
cies recorded from New England as a whole and nearly half (46.5%) of the 839 species recorded
from the Eastern United States. The species total we report from Massachusetts is comparable
to that of other states in the Northeast and Midwest (Table 6) but much lower than those for
Southwestern states. JSA (unpubl.) has compiled bee distributional records for political areas
globally (Orr et al., 2021) including for all of the Eastern United States, supplemented with
unpublished records provided by collaborators and correspondents (notably S. Droege, pers.
comm.). Of the New England states, Connecticut appears to support the greatest overlap in bee
fauna with Massachusetts (Jaccard Similarity Index value of 0.84), followed by New Hampshire
(0.74), Vermont (0.71), Maine (0.61), and Rhode Island (0.54) (Table 6). Massachusetts shares
most of its southern border with Connecticut along with several contiguous geographical fea-
tures, including river valleys and mountain ranges. Both states have similar land-use histories,
floral assemblages, and forest types, particularly in the areas where they meet. New Hampshire,
Vermont, Maine, and New York have more extensive mountainous regions, and their faunas
include boreal species less likely to be found in Massachusetts.

Species recorded from Massachusetts but not from adjoining states include Andrena atlan-
tica, Nomada capillata Mitchell, 1962, N. erigeronis Robertson, 1897, N. rodecki Mitchell, 1962,
Lasioglossum furunculum Gibbs 2011, L. izawsum Gibbs, 2011, L. wheeleri (Mitchell, 1960), and
Coelioxys banksi Crawford, 1914. Both N. capillata and L. wheeleri are known only from their
Massachusetts holotypes. See Appendix B for data and notes regarding these species. At least a
dozen species collected in nearby states but not yet recorded from Massachusetts are likely to be
found there with continued sampling effort. (Appendix C).

The taxonomic and behavioral/social compositions of the Massachusetts bee fauna are sim-
ilar to that of Martha’s Vineyard (Goldstein and Ascher, 2016) and Black Rock Forest, New
York (Giles and Ascher, 2006), as well as other states in the Northeast where data are available,
including Maine (Dibble et al., 2017), New York (Ascher et al., 2014), Pennsylvania (Donovall
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and vanEnglesdorp, 2010; Kilpatrick et al., 2020), Vermont (Hardy, et al., 2021), and Michigan
(Gibbs, et al., 2017).

Table 5. Number of bee species in Massachusetts per county, with approximate number of
collecting events, land area, and number of available records.

County Species  Collection Events' Area® (sq. km.) Specimen/Citizen Science Records'
Nantucket 111 04 124 1,828/60
Bristol 119 47 1440 395/374
Berkshire 184 160 2411 1,839/330
Norfolk 187 165 1036 1,352/1035
Essex 199 199 1290 997/1634
Suffolk 208 367 150 6,084/1810
Dukes 209 626 269 21,658/159
Barnstable 215 346 1026 2,476/1187
Hampden 228 685 1600 6,129/347
Plymouth 239 387 1711 11,398/556
Worcester 250 455 3918 3,838/1278
Hampshire 264 594 1370 3,073/643
Franklin 276 974 1818 10,980/40
Middlesex 307 862 2134 4,099/9971

'Based upon available digitized records. Specimen totals are noted first, followed by number of
observations on iNaturalist
> Source: https://en.wikipedia.org/wiki/List_of_counties_in_Massachusetts

Table 6. Bee species richness reported for ten states.

Jaccard Similarity Index-

State Species Count! Source (New England States)
Michigan 460 Gibbs et al., 2017 -
New York 454 Ascher et al., 2014 -
Pennsylvania 415 Kilpatrick et al., 2020, 2021 -
Wisconsin 416 Wolf and Ascher 2009 -
Massachusetts 390 Current study 1.00
Connecticut 377 T. Zarrillo, pers. comm. 0.84
New Hampshire 3252 JSA, MFV unpubl. data sets 0.74
Vermont 319 Hardy et al., 2021 0.71
Maine 278 Dibble et al., 2017 0.61
JSA, H. Ginsberg (pers.
Rhode Island 218 comm.) 0.54

! Totals include only valid species accepted as certainly confirmed for the state by JSA (unpublished) except
New Hampshire and Rhode Island where estimated totals are reported. Additional morphospecies and records
lacking adequate documentation were excluded, whereas some newly confirmed records were included.

2 Species totals are an update of Ascher and Pickering, 2020, which did not accept several new state records reported
for New Hampshire by Tucker and Rehan, 2016.
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Figure 1. Numbers of Massachusetts bee species documented per county.
(Courtesy of Mass. Natural Heritage and Endangered Species Program).

Figure 2. Distribution of bee collecting locations in Massachusetts. County abbreviations: BA - Barnsta-
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ble, BE - Berkshire, BR - Bristol, DU - Dukes, ES - Essex, FR - Franklin, HN - Hampden, HR - Hampshire,
MI - Middlesex, NA - Nantucket, NO - Norfolk, PL - Plymouth, SU - Sussex, WO - Worcester. (Courtesy

of Mass. Natural Heritage and Endangered Species Program).
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Notable Occurrences, Additions, and Rediscoveries

Species of potential interest include several newly reported from Massachusetts and others
rediscovered as a result of targeted collecting at host plants and in unique habitats. For exam-
ple, targeted searches in 2019 and 2020 for Andrena parnassiae, a rarely collected specialist
on grass-of-Parnassus (Parnassia spp.), resulted in the documentation of eight new locations:
seven in Berkshire County and one in Franklin County. Its host plant in the Northeast, fen
grass-of-Parnassus P. glauca Raf., grows almost exclusively in calcareous wetlands and flowers
in late summer through early fall. It is notable that A. parnassiae were collected in every wet-
land where substantial numbers of P. glauca plants were flowering, suggesting that this bee may
be more widespread than once believed. In 2020, Andrena rehni, believed to be a specialist on
American Chestnut (Castanea dentata; Fabaceae) and possibly other species of Castanea, was
rediscovered in Massachusetts after at least 47 years. A record of A. rehni collected in 2019 in
a hybrid American Chestnut orchard in Connecticut (Sam Droege, pers. comm.) prompted a
survey for this species. In 2020 several female A. rehni were collected on native American
Chestnut flowers growing from stump sprouts in Monson, Hampden County, at a site where
extensive tornado damage had occurred ten years prior, and in 2021 it was also found at a site in
Easthampton, Hampshire Co., that had similarly sustained considerable damage from a micro-
burst in 2014. In 2019, Melitta eickworti (Snelling and Stage, 1995) was collected in the state for
the first time on its host plant, deerberry (Vaccinium stamineum; Ericaceae). This species was
first described in 1995 (Snelling and Stage, 1995) and is closely related to M. americana (Smith,
1853) with which it has likely been confused in the past.

Some other recent species discoveries are also of note. Previously known only from its male
holotype collected in 1950 in Southern Pines, North Carolina (Mitchell, 1962), a single male
Nomada rodecki was collected on maleberry (Lyonia ligustrina; (Ericaceae) in 2007. Since then,
both male and females have been collected at seven other sites in Massachusetts, and in all cases
associated with maleberry or large cranberry (Vaccinium macrocarpon; Ericaceae). In several
cases individuals were collected together with either Melitta melittoides (Viereck, 1909), a Lyonia
specialist, or Melitta americana, a Vaccinium specialist found regularly in both commercial and
wild cranberry bogs. Both Melitta species are uncommonly collected bees. Goldstein and Ascher
(2016) specifically targeted Lyonia and concluded that N. rodecki is most likely a cleptoparasite
of Melitta spp. To the best of our knowledge, the only other state where N. rodecki has been col-
lected recently is New Jersey where it was collected in cranberry bogs where M. americana was
abundant (D. Cariveau, unpubl). Targeted collecting on Lyonia spp. and Vaccinium macrocarpon
for both Melitta spp. and N. rodecki are encouraged elsewhere in the Eastern US.

Considered by some to be one of the rarest bees in North America, Epeoloides pilosu-
lus was rediscovered in Massachusetts in 2018. This cleptoparasite of oil-collecting bees in the
genus Macropis Panzer had not been found in collections from the state since 1927. It is cur-
rently known from six sites in four counties (Appendix B). At one site, over a dozen individuals
were observed either visiting Apocynum androsaemifolium (Apocynaceae) flowers or searching
for Macropis spp. nests along an exposed bank. We are aware of no other New England state
with more than one modern site record for this species. Epeoloides pilosulus had not been docu-
mented in North America between 1960 and 2002, when it was discovered in Nova Scotia (Shef-
field et al., 2004). In New England, this species was rediscovered in 2006 along a Connecticut
powerline right-of-way (ROW) (Wagner and Ascher, 2008). In the Northeast, specimens have
subsequently been collected in New York (2014, http://bugguide.net/node/view/954741), Maine
(2016; Dibble et al., 2017), New Hampshire (Wagner et al., 2019), and, as reported here, in Mas-

Downloaded From: https://bioone.org/journals/Journal-of-the-Kansas-Entomological-Society on 30 Oct 2022
Terms of Use: https://bioone.org/terms-of-uselAccess provided by University of Massachusetts at Amherst



VOLUME 94, ISSUE 2 111

sachusetts in 2018-2020 (Appendix. C). Elsewhere in the U.S., E. pilosulus was found for the first
time in seventy years in Michigan (2018; Wood et al., 2019) and Wisconsin (2019; USDA, 2019);
in Canada it was reported for the first time in Alberta (2010; Sheftield and Heron, 2018) and was
recently rediscovered in Manitoba after 95 years (2019; Gibbs et al., 2020). Before its rediscov-
ery in 2002 E. pilosulus was suspected of being extinct (Sheffield et al., 2004). However, with the
increasing interest and effort in documenting bee faunas, it is clear that E. pilosulus persists over
a large geographic range.

Several regional endemics uncommonly collected elsewhere within the Northeast have reg-
ularly been collected in Massachusetts. Andrena kalmiae Atwood, 1934, a laurel specialist (Kal-
mia spp.; Ericaceae) can be locally abundant on sheep laurel (K. angustifolia), especially along
managed powerline rights-of-way where its host plant can be common. The diminutive Perdita
novaeangliae Viereck, 1907 has been collected with increasing frequency in the past several years
as efforts have targeted maleberry (Lyonia ligustrina) along with other uncommonly collected
Lyonia-specialist bees Melitta melittoides and Colletes productus Robertson, 1891. Lasioglossum
izawsum, a presumed social parasite of other Lasioglossum (Dialictus) species, including L. kath-
erineae, was captured in large numbers in bowl traps in the Montague Plains Wildlife Manage-
ment Area. The only other state from which this species has been documented is Pennsylvania
(Gibbs, 2011; Kilpatrick et al., 2020).

Possible Faunal Change Versus Persistence in the Massachusetts Bee Fauna

One value of checklists is that they provide a coarse baseline from which to gauge major
changes in bee faunas over time. It is unclear whether the absence of 23 species recorded histor-
ically from Massachusetts, but not collected in that past 15 years of relatively intensive sampling,
reflects local gaps in sampling or actual species declines.

The 23 historical species are all considered uncommon or rare in collections from the north-
eastern U.S. There are fewer than five known Massachusetts records for 22 of these species, and
most are known from only one or two records from the state (Table 7). It is possible, if not likely,
that these species persist in Massachusetts in such low numbers that they have proven difficult
to re-verify. The Massachusetts records for eight of the 23 historical species represent the lim-
its or near-limits of their distributions, and their records may therefore represent vagrants or
ephemeral populations. Importantly, almost half (10) of the 23 historical species are of question-
able taxonomic status and/or are difficult to identify; and thus may be miscurated in collections.

With the exceptions of Bombus auricomus (Robertson, 1903), B. rufocinctus Cresson, 1863,
and possibly Lasioglossum achilleae (Mitchell, 1960) and L. wheeleri, all the historical species are
solitary. We also note that of these 23 species, the proportion of parasitic species (39%, 9 spp.)
is greater than that for the recorded Massachusetts fauna as a whole (25%, 97 spp.). This may
be explained in part by the taxonomic issues and identification problems associated with clep-
toparasitic genera Nomada and Sphecodes and/or to the typically low numbers of specimens of
parasitic species in collections compared to pollen-collecting species. Parasitic species in general
tend to be less frequently collected and thus appear “rarer” than their hosts for obvious biologi-
cal reasons, a phenomenon amplified when the host itself is a specialist. Parasitic bees also tend
to be underrepresented in collections that derive from generalized survey methods (Goldstein
and Scott, 2015; Goldstein and Ascher, 2016), and for many, the host species are either poorly
understood or completely unknown. See Appendix B for accounts of known and probable hosts
of the uncommonly collected cleptoparasites Holcopasites illinoiensis (Robertson, 1891), Trie-
peolus remigatus (Fabricius, 1804), Nomada rodecki, N. vincta, Epeoloides pilosulus, Sphecodes
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banksii Mitchell, 1956, Stelis foederalis Smith, 1854, Coelioxys coturnix, C. banksi, and C. funer-
arius. Likewise, pollen specialists (oligoleges) tend to be more seasonally restricted and less fre-
quently encountered than polylectic social bees which tend to be active throughout more of the
season and visit a broader range of floral hosts over the course of a given season. As such, oli-
golectic bees and their parasites are expected to be among the most infrequently encountered,
and therefore least thoroughly collected, and to be over-represented among species suspected of
decline (Goldstein and Scott, 2015; Goldstein and Ascher, 2016).

Several species may have been under-collected because they are specialists on plants
which have not been widely targeted, are uncommon in Massachusetts, or are associated with
under-sampled or geographically restricted habitats. These include (host genera in parentheses)
Andrena parnassiae (Parnassia), A. krigiana Robertson, 1901 (Krigia; Asteraceae), A. rehni (Cas-
tanea), Perdita novaeangliae (Lyonia), P. halictoides Smith, 1853 (Physalis; Solanaceae), Panurgi-
nus potentillae (Potentilla), Pseudopanurgus pauper (Ceanothus; Rosaceae), Colletes aestivalis
Patton, 1879 (Heuchera; Saxifragaceae), C. banksii (Ilex; Aquifoliaceae), C. willistoni Robertson,
1891 (Physalis), Hylaeus nelumbonis (Robertson, 1890) (Nymphaea; Nymphaeaceae), Lasioglos-
sum pectinatum (Robertson, 1890) (Physalis), Dufourea monardae (Viereck, 1924) (Monarda;
Lamiaceae), and Melitta eickworti (Vaccinium stamineum). Targeted collecting on host plants of
specialist bees (Hurd, 1979; Fowler, 2016) is critical to our understanding of any fauna, since
specialist bees are among those least likely to be captured by generalized sweep-netting and
bowl trap surveys (Goldstein and Scott, 2015; Goldstein and Ascher, 2016).

The only one of the 23 historical species with more than five records, Bombus ashtoni (Cres-
son, 1864), is recorded from nine counties and is known from approximately 70 records in Mas-
sachusetts. The Nearctic Bombus ashtoni is considered by Williams et al. (2014) to be a junior
synonym of B. bohemicus Seidl, 1838, a species that ranges throughout the Palearctic. The
decline of this species in the Northeast and elsewhere over the past two decades, especially in
the southern portion of its historic range, is well documented and has been correlated with par-
allel declines of its host species B. affinis Cresson, 1863 and B. terricola Kirby, 1837 (Colla and
Packer, 2008; Cameron et al., 2011; Colla et al., 2012; Richardson et al., 2018).

In addition to B. ashtoni, we flag five historical species whose populations appear to have
experienced regional declines based on a drastic drop-off in recent observations (Table 7). Two
of these are pollen specialists; Pseudopanurgus pauper, a specialist on Ceanothus, and Macropis
patellata Patton, 1880, a specialist on Lysimachia (Primulaceae). Reduced host plant populations
resulting from impacts such as reforestation and deer browse may have contributed to their
apparent declines. Reforestation in New England, beginning in the mid-nineteenth century as a
result of the abandonment of agricultural land (Foster, 1992), may also have contributed to the
regional decline of Bombus auricomus. The remaining two historical species, Holcopasites illi-
noiensis and Coelioxys funerarius Smith, 1854, are both cleptoparasites. However, most of their
known hosts are well-represented in modern Massachusetts collections (See Appendix B).

Threats to Bees and Conservation

Threats to wild bees are varied. They include bee-specific phenomena such as pathogen spill-
over from exotic bees (Cameron et al., 2011; Cordes et al., 2012; Goulson et al., 2015; Hedtke et
al., 2015), competition from exotic bees (Laporte and Minckley, 2012; Roulston and Malfi, 2012;
LeCroy et al., 2020), and plant community-level such as the loss of forest understory plants
to deer browse (Goldstein and Ascher, 2016; Richins, 2020; Sakata and Yamasaki, 2015) and
the loss of grasslands and shrublands to fire-suppression and forest succession (Roberts et al.
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Table 7. Bee species not collected in Massachusetts in the past 15 years (2005-2019).

Most
Recent No.

Species Details Year records Notes

Pseudopanurgus pauper DEC <1932 1 Absent from recent collections throughout the
Northeast. Reforestation and deer browse on
host plant (Ceanothus) may have contributed
to decline.

Anthophora ursina DEC, L(N) 1914 3 Absent from recent collections throughout
Northeast.

Bombus auricomus L(N) 1973 4 Reforestation may have contributed to histori-
cal decline in New England.

Bombus rufocinctus 1990 2 Historically rare and local in the Northeast.

Bombus ashtoni DEC 1997 approx. Well documented large-scale decline through-

70 out Northeast.

Holcopasites illinoiensis DEC, L(N) 1925 2 Few or no recent records in the Northeast.

Nomada capillata T, ID 1902 1 Known only from the male holotype.

Nomada dreisbachi T, ID 1901 1 Female unknown, very few records throughout
its range.

Nomada integerrima ID 1904 2 Rare and enigmatic.

Colletes aestivalis L(N) <1954 1 MA is outside range of native pollen plant
(Heuchera americana), although it is widely
cultivated.

Colletes consors mesocopus L(S) <1954 1 Primarily boreal in distribution.

Hylaeus saniculae ID <1954 2 Possibly overlooked in collections of H. mesil-
lae, generally rare throughout range.

Lasioglossum achilleae ID 1905 2 A rare and poorly known species.

Lasioglossum wheeleri ID 1922 1 Known only from the male holotype.

Sphecodes clematidis ID <1909 1 Difficult to separate from similar members of
genus which is in need of revision.

Sphecodes prosphorus 1D 1908 4 Difficult to separate from similar members of
genus which is in need of revision.

Dianthidium simile <1864 2 Rare in collections throughout range.

Stelis foederalis L(N) 1892 1 Most species of Stelis are rare in collections.

Coelioxys funerarius DEC, L(N) “72” 2 No known modern records in Northeast; may
be extirpated.

Osmia conjuncta L(N) 1927 2 Nests in snail shells, possibly occurs locally.

Osmia felti 1D <1939 1 Historically O. virga were misidentified as this.
Primarily boreal and montane.

Osmia inermis ID 1914 2 Primarily boreal in the East.

Macropis patellata DEC 1933 2 Very few modern records in Northeast and

elsewhere. Specialist on Lysimachia spp.

DEC - declining regional population; L(N) - near its known northern range limit; L(S) - near its known
southern range limit; T - taxonomic uncertainty; ID - identification difficulties. Most recent year = year
of most recent documented record for Massachusetts; <[date] - record with no year indicated, year of
publication or year of collector’s death is noted; No. records = number of known Massachusetts records.
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2017; Taki, 2013), as well as systemic threats such as generalized habitat loss and fragmentation
(Brown and Paxton, 2009; Goulson et al., 2015; Koh et al., 2016), misuse of pesticides (Goulson
et al., 2015; Tsvetkov et al., 2017; Woodcock et al., 2017), climate change (Stout and Morales,
2009; Kerr et al., 2015), and the spread of invasive plants (Stout and Morales, 2009).

Massachusetts has one of the highest population growth rates in the Northeast (5.3% annu-
ally, UMass Donahue Institute, 2021). Urban sprawl and development have contributed to
increased habitat loss and fragmentation (Ricci et al., 2020). Historical suppression of natural
disturbances, especially fire, to protect personal property has led to the reduction of natural
communities including both coastal and inland pitch pine/scrub oak woodlands and grasslands,
and an increase in closed-canopy forests (Commonwealth of Massachusetts, 2021). Fortunately,
efforts are currently underway by the Massachusetts Division of Fisheries and Wildlife and oth-
ers to restore and maintain a portion of this bee-rich habitat. Climate change/global warming
with rising sea level poses a threat to Massachusetts extensive coastline and coastal natural com-
munities and has the potential to shift bee populations throughout the state northwards and/or
upslope.

Concern over widespread declines in pollinators has resulted in numerous efforts to increase
plantings of native plants in urban and residential settings (including green spaces such as com-
munity gardens and roadside plantings) and in certification programs that support pollinator
conservation in cities, towns, and counties (Fetridge et al., 2008; Matteson et al., 2008; Pardee
and Philpot, 2014; Hall, et al, 2017). Studies have documented increased bee diversity following
restoration efforts in grasslands and barrens (Bried and Dillon, 2012; Tonietto and Larkin, 2017,
Milam et al., 2018). Systemic threats to pollinators, including climate change, present challenges
that may be outside the power of legislative tools to protect native bees.

There appear to be both taxonomic and behavioral patterns in declines and persistence of
bees over time, but these are difficult to parse given the range of intensity and methods with
which many bees have been surveyed (Bartomeus et al., 2013; Portman et al., 2020). Collec-
tion data for bumble bees (Bombus spp.) are relatively extensive. Analyses (Cameron et al., 2011;
Cameron and Sadd, 2020) have demonstrated declines in a number of species. For example,
Bombus affinis has been extirpated from much of its historic range, including New England, and
has been listed as endangered under the federal Endangered Species Act (U.S. Fish and Wild-
life Service, 2017). The most recent documented record for this species in the Northeast is from
Cape Cod (Barnstable County) in 2009.

In 2019, three bees were added to the Massachusetts list of Endangered, Threatened and
Special Concern Species for the first time (MANHESP, 2019a,b,c). Massachusetts is the third
New England state to place bees under formal protection as endangered or threatened species,
but assessment of what constitutes critical habitat for such species presents an obvious chal-
lenge to enforcement. Bombus pensylvanicus (DeGeer, 1773) and Anthophora walshii Cresson,
1869 were listed as Endangered and B. terricola as Threatened. Bombus terricola was once wide-
spread in Massachusetts, and there are historical records from all fourteen counties, but mod-
ern records suggest that this species persists in only scattered populations in the state’s western
counties. Bombus terricola populations remain more robust in northern New England (Dibble et
al., 2017; Tucker and Rehan, 2017; Richardson et al., 2018). Although it was neither as histori-
cally widespread nor as common in Massachusetts as B. terricola, B. pensylvanicus was collected
regularly until the last few decades. The most recent record we know of is from Franklin County
in 2012. The decline of this species in Massachusetts and other New England states may be asso-
ciated with re-forestation of the landscape since the early part of the 20th century (Richardson
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et al. 2018). Bombus pensylvanicus remains abundant within its core range in the southern U.S.
(Colla and Packer, 2008; Cameron et al., 2011; Colla et al., 2012). Anthophora walshii had not
been recorded in Massachusetts or anywhere east of Ohio for over four decades until its redis-
covery on Marthas Vineyard in 2010 (Goldstein and Ascher, 2016). With only a few site records,
it is localized in Massachusetts and remains widely separated from its core range in the Midwest.
The documented distribution of this species in Massachusetts is southeastern, including Mar-
tha’s Vineyard Island, Cape Cod, and (historically) Penikese Island, and it appears to be strongly
associated with high concentrations of Baptisia tinctoria (Fabaceae) in open sandplain habitats.
These habitats have been subject to intensive degradation by development and afforestation due
to fire suppression (Breunig, 2003; New England Wildflower Society, 2015).

Although assessing the regional status of many bee species is not feasible at present due to
the lack of understanding of their specific habitat requirements and the lack of adequate baseline
data on their abundance and distribution (NAS, 2007; Potts et al., 2010; Winfree, 2010; Barto-
meus, 2013; Goulson et al., 2015; Harmon-Threatt, 2020), we intend that this checklist provide
a baseline reference point useful for monitoring the ensemble bee fauna. Additional research,
including surveys of under-sampled habitats and monitoring of specific populations to evaluate
persistence, will be needed to develop a more comprehensive understanding of bee community
dynamics. It is our hope that this paper will provide a foundation for future Massachusetts bee
research and encourage additional collection efforts and photographic documentation that will
refine our understanding of bees region-wide and inform conservation efforts.
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