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Hylaeus punctatus (Brullé¢) (Colletidae; Hylaeinae), the second species of
the Old World subgenus Spatulariella recorded in the Western Hemisphere,
is reported in Canada for the first time. A diagnosis for recognizing the
subgenus among the Canadian fauna and a key to distinguish the two species
are provided. Additionally, we provide a brief summary of non-native bee
species in Canada.
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Introduction

A recent “General Status of Species in Canada” assessment for Canadian bee
species compiled 803 species, with the highest diversity in southern areas bordering the
United States (Canadian Endangered Species Conservation Council, in preparation). New
bee species are still being described in Canada (Gibbs 2010; Rehan and Sheffield 2011), and
new distributional records are frequently being added (Gibbs 2010; Dumesh and Sheffield in
press; Sheffield et al. in press), most of these as northern range extensions from the adjacent
United States. Areas of Canada bordering the United States are thus particularly important
in terms of receiving and/or intercepting non-native species (Cane 2003; Sheffield et al.
2010).

Introduced species are considered among the greatest threats to local biodiversity
(Wilson 1999; Chivian and Bernstein 2008). Therefore, noting the presence and time of
establishment of non-native insects, including bees, within a region is critical to monitor
effectively the potential impact of these species on the indigenous fauna (Cane 2003;
Sheffield et al. 2010). It is also important to understand the biology of these species,
including, for bees, establishing their patterns of floral use and nesting-site preferences.
Many introduced species share floral resources and compete for nesting sites with native
species (Barthell et al. 1998), especially in urban settings (Matteson et al. 2008). Such data
are also important for developing predictive models to determine the likely range of suitable
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habitat and ultimate distribution (Hinojosa-Diaz et al. 2005; Strange et al. 2011). In the last
few decades, several Old World bee species have been recorded for the first time in Canada,
from Ontario (Smith 1991; Paiero and Buck 2004; Buck et al. 2006; Sheffield et al. 2010),
most of which have subsequently established populations.

Here, we report a non-native species, Hylaeus (Spatulariella) punctatus (Brull¢)
in Canada. This species is one of two H. (Spatulariella) species now established in North
America (Ascher 2001; Ascher et al. 2006; Tonietto and Ascher 2008). We give a diagnosis
of the subgenus and provide a key to the two species of H. (Spatulariella) known to be
present in North America. Additionally, we provide a summary of the other 16 non-native
bee species in Canada.

Results

First records of a new exotic species in Canada
Hylaeus (Spatulariella) punctatus (Brullé). Hylaeus punctatus was first collected in North
America in 1981 at Playa del Rey, Los Angeles Co., California (Snelling 1983) and, shortly
after, recorded in South America at Santiago, Chile (Toro et al. 1989). More recently, it was
discovered further east in North America, first from the District of Columbia (Ascher et al.
2006), and later in New York (Matteson et al. 2008) and Colorado (Ascher and Pickering
2011). We collected fourteen specimens, deposited in the Packer Collection, York University
(PCYU) and the Canadian National Collection of Insects, Arachnids and Nematodes (CNC),
with the following data: CANADA. Ontario: Toronto, York University campus, 43.7753°N
79.5056°W, 196m, 27.vii.2011, S. Dumesh, M. Cheryomina, C. Sheffield (93); same
locality, 29.vii.2011, C. Sheffield (57 and 30.vii.2011, C. Sheffield (19). All specimens
were collected on wild carrot, Daucus carota L. (Apiaceae). In sweeps of these plants,
44% of the Hylaeus captured were males of H. (Spatulariella): H. hyalinatus 26% and
H. punctatus 18%. Gosek et al. (1995) suggested H. punctatus as a potential pollinator of
carrot; this affinity may be useful for monitoring its further spread in North America. The
lack of distributional data between western locations, i.e., California, Colorado, and eastern
North America may represent multiple introductions and/or lack of detection due to “no”
sampling. Hylaeus punctatus probably nests in pre-existing cavities (Westrich 1990), which
likely facilitated its arrival into North America (Ascher 2001) and subsequent spread.

The arrival of H. punctatus in Canada appears to be recent, as pan trap surveys on
York University campus between 2004 and 2006 (Colla et al. 2009) failed to detect it (or H.
hyalinatus) among the 248 specimens of Hylaeus collected. Neither species was collected
in the 2002-2003 survey of Grixti and Packer (2006) approximately 20 km northeast
of York University campus, though other surveys in southern Ontario have detected H.
hyalinatus in low numbers: in 2003 in St. Catharines, Ontario, only two H. hyalinatus were
collected among 1729 Hylaeus specimens (Richards et al. 2011). In a survey in Hamilton
(Royal Botanic Gardens) 6 out of 112 Hylaeus specimens were H. hyalinatus (Andrachuk,
unpublished). However, the numbers of H. punctatus recorded here may suggest that this
species has been in Ontario for several years, though undetected, as very few have been
caught in pan traps relative to indigenous species (Colla et al., 2009; Richards et al. 2011;
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Andrachuk, unpublished), despite the subgenus being proportionally very abundant on
Daucus florets.

Diagnosis and key to species of Hylaeus (Spatulariella) in North America.

The subgenus is distinguished from other North American Hylaeus subgenera by
the presence of a lamelliform carina between anterior and lateral faces of the mesepisternum
in both sexes (Figures la, lc; easiest to see in ventrolateral view), which is absent in the
other subgenera found in Canada (Figures 1b, 1d). Males of this subgenus are further
distinguished by the spatulate apex of sternum 8 (Figure 5a), which often protrudes from
the genital opening.

The following key (modified from Ascher 2001) can be used to distinguish the two
species of H. (Spatulariella) in North America, and can be used with Mitchell (1960) and
Romankova (2007) for identifying species in eastern Canada.

1 Females. . .o.ouni 2
IMLALES. - et e 3
2(1) Face with long lateral maculations that fill most of the lower paraocular area

(Figure 2a); mesopleuron with distinct shining interspaces among the punctures
(Figure 3a), the punctures similar in size to those on the mesoscutum (Figure 3c),
especially anterior to episternal groove (Figure 3a)............... H. hyalinatus Smith
- Face with lateral maculations reduced (Figure 2c); mesopleuron more coarsely
and closely punctate, without shining interspaces among the punctures (Figure
3b), the punctures generally larger and deeper than those on the mesoscutum
(FIUIE 3d).ceiieiiicieieec e H. punctatus (Brull¢)

3(1) Sternum 8 with distal spatulate process rounded apically, connected to the base
by an extremely narrow elongate stalk (Figure 5a); face with extensive yellow
maculation, the supraclypeal area nearly entirely pale, with lateral face marks
extending on the eye margin to well above antennal base (Figure 2b); pleura with
distinct shining interspaces among the punctures (Figure 4a), the punctures similar
in size to those on mesoscutum (Figure 4c¢)...........cecco........H. hyalinatus Smith

- Sternum 8 with distal process bi-lobed (emarginated apically), connected to the
base by a broad stalk (Figure 5b); face with pale maculations less extensive,
supraclypeal area black (Figure 3d) or with yellow band restricted to apical half
(Figures 3e and 3f), lateral face marks reduced and seldom extending above
epistomal sulcus (Figure 3d-3f); pleura more coarsely and closely punctate, without
shining interspaces among the punctures (Figure 4b), the punctures generally wider
and deeper than those on mesoscutum (Figure 4d)............... H. punctatus (Brullé)

Notes on other exotic bee species in Canada
COLLETIDAE

H. (Spatulariella) hyalinatus Smith. This European species (also discussed above) was
first reported in North American in 2001 (Ascher 2001) from collections made between
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FIGURE 1. Distinguishing characteristic of Hylaeus (Spatulariella). Female (A) and male
(C) of H. (Spatulariella) with visible lamelliform carina extending from pronotal lobe to

forecoxa. Female (B) and male (D) of Hylaeus (Prosopis) without visible carina.

1997 and 2000 in New York. It was reported in southern Ontario shortly after (Buck et al.
20006), though the material examined in that study suggested it has been in North America
(Canada) since 1993. It is a cavity-nesting species (Ascher 2001).

Hylaeus leptocephalus (Morawitz). Snelling (1970) indicated that this cavity-nesting
species (as H. stevensi (Crawford)) was not closely related to any Hylaeus in the Nearctic
region, and was virtually identical to the Palearctic H. bisinuatus Forster. Both are now
considered synonyms of H. leptocephalus. This common species is found throughout the
United States and southern Canada (British Columbia-Nova Scotia), and is possibly an
oligolege of Melilotus, also introduced from the Palearctic region (Snelling 1970; but listed
as polylectic by Cane (2003)). Hylaeus leptocephalus has been in North America since 1912
(collected in Fargo, North Dakota), and was first collected in Canada (Alberta) in 1916
(Snelling 1970).

ANDRENIDAE

Andrena wilkella (Kirby). This species occurs naturally in Europe and northern Asia, and
is now common throughout northeastern North America. Andrena wilkella has been in
North America since the 1800s (Malloch 1918) and, like the other ground-nesting species
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FIGURE 2. Facial maculation patterns of Hylaeus (Spatulariella) in North America. Female
(A) and male (B) of H. hyalinatus. Female (C) and male (D-F) of H. punctatus; D-F show
variation in males of H. punctatus, ranging from no maculation on supraclypeal area and
reduced maculation on lower paraocular area (D) to a band on apical 1/4 (E) to 1/2 (F) of
supraclypeal area and more extensive maculation on lower paraocular area.
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discussed below, it may have arrived in the New World through the importation and release
of dry ballast, e.g., rock, sand, soil (Giles and Ascher 2006; Sheffield et al. 2010).

HALICTIDAE

Lasioglossum leucozonium (Schrank). This ground-nesting species occurs naturally
in Europe and northern China, and probably has been in North America since the 1800s
(Droege 2008). Lasioglossum leucozonium was recently collected in Alberta (specimens in
PCYU), well outside the range reported by McGinley (1986). More sampling in locations
between the documented range given in McGinley (1986) and these western records is
required to know the full extent of its distribution in North America.

Lasioglossum zonulum (Smith). This “Holarctic” species (McGinley 1986) is also believed
to be introduced (Giles and Ascher 2006) due to its phylogenetic position in the Old World
leucozonium species group (Packer 1998; Danforth and Ji 2001). Lasioglossum zonulum
has been in Canada since at least the mid-1800s, previously identified by Provancher (1882)
as Halictus discus Smith (as L. discum) (Sheffield and Perron, unpublished). Though the

FIGURE 3. Distinguishing characters for females of Hylaeus (Spatulariella) in North
America. Mesoscutum of female (A) H. hyalinatus, and (B) H. punctatus; mesopleuron of

female (C) H. hyalinatus, and (D) H. punctatus.
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FIGURE 4. Distinguishing characters of male Hylaeus (Spatulariella) in North America.
Mesoscutum of male (A) H. hyalinatus, and (B) H. punctatus; mesopleuron of male (C) H.
hyalinatus, and (D) H. punctatus.

female of Halictus discus was described from ‘“North America” this is believed to be an
error (Mitchell 1960; Ebmer 1976).

MEGACHILIDAE

Anthidium oblongatum (Illiger). A series of Anthidium oblongatum was collected in
Toronto at York University campus in 2011 [col. C.S. Sheffield]. Most bees visiting Lotus
corniculatus L. on campus are this species and the non-native Megachile rotundata,
suggesting it is well established in Ontario. This species, native to Europe and the Near
East, has been in Ontario since at least 2002 when three individuals were recorded by
Romankova (2003). Anthidium oblongatum is well established in the eastern United States
(Miller et al. 2002; Tonietto and Ascher 2008; Maier 2009) since it was first discovered in
New York in 1994 (Hoebeke and Wheeler 1999). Miller et al. (2002) provide a key that can
be used to recognize the species in eastern Canada. It is a cavity nesting species.

Anthidium manicatum (Linnaeus). This species, native to Europe, North Africa, and the
Near East (Banaszak and Romasenko 1998) was first discovered in North America in the
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A

FIGURE 5. Distinguishing terminalia characters of males Hylaeus (Spatulariella) in North
America. (A) H. hyalinatus S8, stalk narrow and apex rounded, (B) H. punctatus S8, stalk
broad and apex emarginated or bilobed.

1960s (Jaycox 1967) and first reported in Canada (Ontario) in 1991 (Smith 1991). Anthidium
manicatum is now well established and rapidly expanding its distribution throughout North
America (Gibbs and Sheffield 2009; Maier 2009) and in 2011 was found on the island of
Newfoundland (Barry Hicks, pers. comm.), within the likely range of establishment predicted
by Strange et al. (2011). It is considered polylectic (Banaszak and Romasenko 1998) though
commonly found associated with large urban and suburban gardens, particularly those with
Stachys (Lamiaceae). It nests in cavities.

Chelostoma campanularum (Kirby). Although only recently recorded in Canada, this
cavity-nesting species has been here since at least 1976 (Buck et al. 2006), and is relatively
common in Ontario in the cities of Guelph, St. Catharines, and Toronto. It occurs naturally
in Europe and the Near East, and was first detected in North America in New York in the
early 1970s (Eickwort 1980). The species is oligolectic on Campanula (Campanulaceae).

Chelostoma rapunculi (Lepeletier). Like the preceding species, C. rapunculi is a cavity-
nesting species introduced from the Palearctic region. It was first recorded in North America
by Eickwort (1980), who examined specimens collected in New York from the early as
1960s. Females are also oligolectic on Campanula, though Buck et al. (2006) collected
specimens on Echium vulgare L. (Boraginaceac).
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Hoplitis anthocopoides (Schenck). Like the preceding two species, H. anthocopoides is
from Europe and was first detected in North American in Albany County, New York, in
1969 (Eickwort 1970), though not collected in Canada until 2002 (Buck et al. 2006). As a
reported floral specialist, its spread in North America may be linked to localized availability
and population connectivity of its food plant, Echium vulgare. Eickwort (1975) gave detailed
accounts of its biology. This species, unlike most of the other non-native megachilid bees
presented here, is a true mason bee, building its nests from “mortar and pebbles”. Because
the nests are constructed on exposed areas of rocks, its mode of introduction into North
America would presumably have been on exposed surfaces, not hidden in pre-existing
cavities in wood, etc.

Osmia caerulescens (Linnaeus). This is probably our first established cavity-nesting bee
species, arriving in North America in the 1800s. It occurs naturally throughout Europe,
North Africa, the Near East and India (Rust 1974). In North America, this species is found
primarily in northeastern and north central US and southeastern Canada to Nova Scotia (Rust
1974; Sheffield et al. 2003; 2008), though specimens have also been collected in British
Columbia (specimens in PCYU) and in the north western United States (Cane 2003).

Megachile (Eutricharaea ) apicalis Spinola. This species is of Eurasian origin and was first
reported as established in western North America by Cooper (1984). Megachile apicalis
was only recently reported in Canada, collected in British Columbia in 2009 by Lincoln R.
Best (Sheffield et al. in press), though it has recently been found in the eastern United States
(S. Droege, pers. comm).

Megachile (Eutricharaea) rotundata (Fabricius). This species, also of Eurasian origin,
has been established in western Canada for at least 50-60 years, and has been developed
extensively as a commercial pollinator of alfalfa (Pitts-Singer and Cane 2011). Megachile
rotundata has been found in eastern Canada since the 1990s as a result of deliberate
introductions for lowbush blueberry (Vaccinium angustifolium Aiton) (Ericaceae)
pollination. Sheffield (2008) and Sheffield et al. (2008) suggested that this species may
have established in Nova Scotia prior to this, possibly due to pollination trials of forage
crops in the 1970s and 1980s.

Megachile (Callomegachile) sculpturalis Smith. This species, from eastern Asia, was first
detected in North America in North Carolina in 1994 (Magnum and Brooks 1997). Megachile
sculpturalis was first observed in Canada (Ontario) in 2002 (Magnum and Sumner 2003;
Paiero and Buck 2004), and was recently collected in Quebec (Gibbs and Sheffield 2009).
This species has great potential to spread throughout the continent (Hinojosa-Diaz et al.
2005; Maier 2009).

Megachile (Pseudomegachile) ericetorum Lepeletier. This species is wide-ranging in the
Western Palaearctic region, and has been in Canada at least since 2003 (Sheffield et al.
2010). It is currently known in North America only from a single female specimen collected
on the Niagara Escarpment in St. Catharines, Ontario (Sheffield et al. 2010).
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Apis mellifera L. This is the first bee species introduced into the Western Hemisphere, and
the only bee species introduced intentionally into Canada. European settlers brought honey
bees with them in the 1620s (Crane 1999; Horn 2005) for honey and wax production. These
roles are now overshadowed in importance by crop pollination by A. mellifera throughout
the world (Free 1993). It occurs from coast to coast in Canada, in all provinces and territories.
Feral colonies are present throughout North America (including southern Canada), though
numbers and persistence have declined since the arrival of parasitic mites in the last few
decades (Droege 2008).

Conclusions

Major commodity entry points into Canada serve as likely entrance points for
exotic species (Majka and LeSage 2000), including bees (Cane 2003; Sheffield et al. 2010).
Ontario is one of the main entrance points for access so it is not surprising that all but one
of the 17 exotic bee species in Canada are found in the province (Figure 6), and most of the
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FIGURE 6. The number of introduced bee species occurring in each province or territory
in Canada. Line with triangles represents total number of bee species known from each

province or territory. Solid bars indicate species introduced to Canada pre-1950; cross-
hatched bars represent post-1950 introductions.
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post-1950s detections were first reported here (Smith 1991; Paiero and Buck 2004; Buck
et al. 2006; Sheffield et al. 2010). An additional species, Megachile xylocopoides Smith,
obtained from wood containing its mature larvae was recently intercepted at the Canadian
border in Ontario (Hume Douglas, CFIA Ottawa, pers. comm.). Its identity was confirmed
by DNA barcoding of larval tissue, and subsequent rearing. It is not established in Canada.
As twelve of the 17 exotic bee species in Canada are cavity nesters, and specimens are
sporadically intercepted at the Canadian border and at international entry points in the
United States (Cane 2003), the likelihood of new arrivals is quite high. It is certainly
worthwhile monitoring areas adjacent to the United States border because several additional
non-native species are established in New York and adjacent areas of north eastern North
America (Droege 2008; pers. comm.) and are likely spreading northward. Southern Ontario
is likely to continue being the first region of arrival and detection of non-native bee species
in Canada.
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