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Bee diversity and abundance in three different habitats of
eastern Newfoundland
Robin Sellars and Barry Hicks

ABSTRACT
In a study of bee communities in eastern Newfoundland, we found no significant differences in the diversity and abundance
of bees among open woodland, pasture, and low density semi-urban habitats. Using cup-traps and Malaise traps, we
collected 17 species in 7 genera. Bombus vagans bolsteri (Hymenoptera: Apidae) comprised 54% and Lasioglossum
quebecense (Hymenoptera: Halictidae) 25% of all individuals collected. The greatest diversity and abundance was found
in the open woodland habitat, although rarefaction analysis did not show the diversity in this habitat to be statistically
different from that of the pasture and semi-urban habitats. Bees probably do better in the natural woodland habitats because
these areas afford considerably more nesting habitat and provide greater abundance and diversity of nectar resources.

RÉSUMÉ
Dans une étude des communautés d’abeilles de l’est de Terre-Neuve, nous n’avons trouvé aucune différence significative
de diversité et d’abondance des abeilles entre des forêts ouvertes, des pâturages et des habitats semi-urbains de faible
densité. À l’aide de pièges-gobelets et de pièges Malaise, nous avons recueilli 17 espèces de 7 genres. Bombus vagans
bolsteri (Hymenoptera: Apidae) et Lasioglossum quebecense (Hymenoptera: Halictidae) représentaient 54% et 25%,
respectivement, de tous les individus recueillis. La plus grande diversité et abondance fut trouvée dans les boisés ouverts,
bien qu’une analyse de raréfaction n’ait pas montré que la diversité dans cet habitat soit statistiquement différente de
celle des pâturages et des habitats semi-urbains. Les abeilles font probablement mieux dans les boisés naturels parce
que ces zones offrent plus d’espace de nidification et une plus grande abondance et diversité de ressources en nectar.

Introduction
Bees play an important role as pollinators in natural and managed ecosystems. Seed and fruit production relies
on bees as pollinators (Richards, 1993). Humans may affect bees adversely by eliminating nesting sites, decreasing
foraging resources, fragmenting and destroying natural habitats, and by the use of pesticides (directly or indirectly).
However, some studies have shown that some bee species may adapt well to anthropogenic disturbances and
thrive (Tommasi et al. 2004; Hernandez at al. 2009; Banaszak-Cibicka and Zmihorski 2012; Richards et al. 2011).
The Newfoundland and Labrador bee fauna is small compared to adjacent mainland areas. Presently, 74 species
have been recorded in Newfoundland (Cory Sheffield personal communication; personal observations) while
Nova Scotia has 217 species recorded (Sheffield et al. 2003; Sheffield et al. 2008; Sheffield et al. 2009). Decline of bee
populations in some other Canadian jurisdictions has been found (Colla and Packer 2008) but the present state of bee
populations in Newfoundland is virtually unknown. Newfoundland does not have the same stress on bee populations
that are experienced elsewhere where there is a population decline; namely bee diseases, intensive pesticide-based
agriculture, and habitat loss due to expanding urbanization. Climate change is affecting many habitats globally and
is expected to negatively impact pollinators in the future (Memmott et al. 2007; Winfree et al. 2009; Potts et al. 2010).
The insect species composition of Newfoundland ecosystems is vulnerable to climate change because of the range
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expansion and introduction of non-native and sometimes
invasive species including the wool-carder bee, Anthidium
manicatum (Hymenoptera: Megachilidae) (Hicks 2011a).
The purpose of this research is to address the impact
of different land-uses on the diversity and abundance of
native bee species. Three types of habitat were chosen for
comparison based on how they are utilized presently and
the different floral resources and nesting habitats available.
Most of the bees in this area utilize existing cavities (Apidae)
or dig nests in the ground (Halictidae and Andrenidae),
with one genus nesting in twigs (Hylaeus). We hypothesized
that habitats that were more disturbed, such as those in
semi-urban locations with their greater floral diversity,
would provide more nesting habitat and floral resources
and therefore greater diversity and abundance of bees.

Methods
Sample locations
Sampling occurred around the town of Carbonear in
eastern Newfoundland. Two transects were established
in each of three habitats: open woodland, pasture and
low density semi-urban (Table 1). All habitats are within
the boreal shield of the Maritime Barrens ecoregion. The
woodland included two areas in Balsam Fir/Black spruce
forests with open areas containing ericaceous plants such
as Labrador tea (Ledum groenlandicum (Oeder) Kron
& Judd), leather leaf (Chamaedaphne calyculata (L.)
Moench), blueberry (Vaccinium angustifolium Aiton),
and partridge berry (Vaccinium vitis-idaea L.) along with
numerous wildflowers (Table 2). The two pasture habitats
are primarily grass with some red clover (Trifolium
pratense L. (Fabaceae)) and other flowering plants
(Table 2) and are used for hay production. No intensive
farming has occurred there in more than a decade. The
two semi-urban habitats, near the centre of town, were
located in a garden containing predominately grass, with
white and red clover (Trifolium repens L. and Trifolium
pratense), dandelion (Taraxacum officianle F.H. Wigg
(Asteraceae)), Canada thistle (Cirsium arvense (L.) Scop.
(Asteraceae)), and a variety of flowering plants (Table 2).
Sampling protocol
Nine cup-traps (3 white, 3 yellow and 3 blue) were
placed at alternating 5m intervals along a 45m transect
in each of the 6 sites. Each trap consisted of a 13-oz plastic
beer cup (10 cm in diameter and 14 cm deep supplied by
Solo Cup Company, Toronto, Ontario) placed in a stand
above ground. The cup was ¾ filled with solution of 50%
propylene glycol (Eastchem, Mt. Pearl, Newfoundland) and
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Table 1.

Sampling locations in three habitat types in eastern
Newfoundland to assess bee abundance and diversity.

Table 2. The most common floral resource differences in order
of descending prominence in three habitat types in eastern
Newfoundland.

50% water with two drops of blue DawnTM dish washing
fluid added. The cups were placed in the field on 2 Aug
2012, cleared and reset weekly for 4 weeks and again for 9
weeks through June and July 2013 (total = 13 weeks). At the
same time that cup-traps were placed, one Townes style
Malaise trap (Maris House Nets, UK) was set up at one site
in each of the habitat types; Camp McCarthy, Wareham’s
Pasture and Captain Frank’s Lane representing the
woodland, pasture and semi-urban habitats, respectively.
The Malaise traps were positioned within 30 m of the
cup-line transect, perpendicular to possible insect flight
paths, i.e., against the treeline or against a fence. The
Malaise trap was placed in the centre of the pasture site.
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The bottles on the traps were changed every two weeks.
Specimen identification
Identifications were made by the authors using
appropriate taxonomic keys (Mitchell 1960; Laverty
and Harder 1988; Gibbs 2010; Gibbs et al. 2013; Ascher
and Pickering 2015) with verification of rare species by
Cory Sheffield (Royal Saskatchewan Museum, Regina
Saskatchewan). Voucher specimens are retained at the
Carbonear campus of the College of the North Atlantic.

Andrenidae). This may be related to the presence of blueberry
in the open woodland habitat and areas surrounding the
pasture sites, as both bees are common in blueberry fields
(Hicks 2011b, Cutler et al. 2014; Moisan-DeSerres et al. 2014).

Table 3.

Bees collected in three habitats in eastern Newfoundland
in 2012 and 2013.

Data analysis
Individual rarefaction calculations for the combined
cup and Malaise traps were calculated for each habitat
using the Estimate S online calculator (Colwell 2013).

Results and Discussion
We collected 506 individual bees comprising 17
species (Table 3). Two species, Bombus vagans bolsteri
(Hymenoptera: Apidae) and Lasioglossum quebecense
(Hymenoptera: Halictidae) make up the majority of the
bees sampled. Species abundance and richness was greatest
in the open woodland habitat (Table 3). The combined
cup-trap and Malaise trap data resulted in 12 species in
the woodland habitat, 9 species in the pasture, and 10
species in the semi-urban habitats. The pasture habitat
had the greatest abundance of bees (n = 112 bees) when
sampled with cup-traps, compared with the 97 and 81
bees in the woodland habitat and semi-urban habitats,
respectively (Table 3). The woodland habitat had more
bees (n = 146 bees) compared to the other two (pasture,
n = 39; semi-urban, n = 32) when using Malaise traps.
The abundance and number of species of bumble
bees was similar those collected by Hicks (2011b) from
a blueberry field in Colliers, Newfoundland. Moreover, the
number of species found is comparable to that collected
in cup-traps over a summer of collecting in cranberry
farms from western Newfoundland (Hicks and Sircom,
unpublished data). It is interesting to note, however, that
Bombus ternarius (Hymenoptera: Apidae) was the most
common bumble bee collected on the west coast. While
Bombus vagans bolsteri was present in the cranberry fields,
it was not as abundant as Bombus ternarius. The dominance
of Bombus vagans bolsteri in eastern Newfoundland and
Bombus ternarius in western Newfoundland may be
reflective of their adaptation to climate variations of the
areas or an affinity to the crop (blueberry verses cranberry).
The common solitary bees included Lasioglossum
quebecense and Andrena carolina (Hymenoptera:
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We anticipated that bee abundance would be greater in
the low density residential semi-urban area. This area has
a greater variety of flowering plants planted by residents
(Table 2) and disturbed areas which should provide nectar
sources and nesting sites for ground nesting bees. The cuptrap data indicated that bee abundance and diversity was
lowest in the semi-urban habitats. However rarefaction
analysis (Table 4, Figure 1) indicates that there is no
significant difference in diversity among the three sites.
Human disturbance of natural habitats is thought to be
one of the main drivers of global bee declines (Goulson
et al. 2008; Ricketts et al. 2008). Winfree et al. (2009)
showed a small, but significant negative effect on both bee
abundance and diversity by habitat disturbance. Geslin et
al. (2013) also showed that increasing urbanization was
detrimental to solitary bee abundance and biodiversity.
However Richards et al. (2011) found a change from forest
to open habitat resulted in an increase in bee abundance
and diversity. Other studies have indicated that bees
are thriving in urbanized areas (Tommasi et al. 2004;
Winfree et al. 2007; Hernandez at al. 2009; Banaszak-
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Cibicka and Zmihorski 2012; Carper et al. 2014). Most
studies of urban bees suggest that they are capitalizing
on floral diversity found in urban gardens and parks
(MacIvor et al. 2014; Pardee and Philpott 2014), and
green roofs (Colla et al. 2009). The low density semiurban habitat in the present study was a mix of lawn
grass and disturbed area made up of weedy species
and therefore it is not directly comparable to densely
populated urban habitats with more intensely cultivated
gardens which may explain why diversity was not greater.

Table 4. Number of bee species found for three habitats in eastern
Newfoundland in 2012 and 2013 using cup-trap and Malaise trap data
combined, with 95% confidence intervals created by rarefaction.

Number of species

Figure 1. Rarefaction curve for combined cup-trap and Malaise
trap data including 95% CI for bees collected in three habitats in
eastern Newfoundland.
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Newfoundland are in the northern boreal zone and are
considerably different in composition and more open than
the temperate deciduous forests of eastern USA. A better
comparison would be Nol et al. (2006) who found that
sections of forest with open spaces had a larger number of
bees than denser areas of the forest. Eastern Newfoundland
forests are less dense than in the American sites mentioned
above and have more open spaces with considerable
ground nesting-site habitat variation and diverse floral
resources which should support a more diverse and larger
bee population. This is particularly important for most
of the species found (Table 3) which are ground nesting
(Halictidae and Andrenidae). Cutler et al. (2014) also
found larger diversity in forest when compared to fields.
Future research on Newfoundland native bees should
concentrate on the impact of more extensive urbanization
on bee populations. We suggest studies comparing bee
abundance and diversity in the major cities (St. John’s
or Corner Brook) with rural areas. Whether or not bee
populations are declining in Newfoundland is unknown
at the present time. The ongoing impact of human
disturbance and global climate change will undoubtedly
affect Newfoundland bee populations in the future.
Continued sampling of native bees should be undertaken
in Newfoundland to monitor the possible drivers that
are believed to cause bee declines in other jurisdictions.
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The data indicated that we collected more bee specimens
in the woodland habitats but rarefaction analysis (Table 4,
Figure 1) indicated that species diversity is not significantly
different from the other habitats. This is contrary to Carper
et al. (2014) in North Carolina and Winfree et al. (2007) in
New Jersey, who showed that areas of extensive forest cover
had lower abundance and diversity of bees than either
pasture or suburban areas. The woodland habitats of eastern
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