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Weevils (Coleoptera: Curculionidae) are the largest family in the animal
kingdom and can be found in any habitat where plants grow. Many species
not native to North America have invaded both anthropogenic and natural
habitats, and the aim of this paper is to determine whether forest landscape
continuity has discouraged introduced species. We compared the grounddwelling weevil communities of hardwood forest fragments to those in
hardwood stands in a continuously forested landscape, with the prediction
that the fragments would have more introduced species. Pitfall traps
caught 5090 individuals from 26 species. Both landscapes were dominated
by introduced weevils (96% of all individuals), but forest fragments were
dominated by Barypeithes pellucidus (Boheman), while Sciaphilus asperatus
(Bonsdorff) represented 74% of all weevils caught in the continuous forest.
Sixty-four percent of the introduced species were parthenogenetic, and all
parthenogenetic species were polyphagous and flightless. Fifteen native
species were captured but they accounted for only 4% of total individuals, and
the only numerous native species, Hormorus undulatus (Uhler), was absent
from the continuous forest. Seven native species were each represented by
a single individual, one of which, Sirocalodes sericans (LeConte) is the first
record for Ontario. Ground-dwelling weevil communities in central Ontario’s
forests are composed largely of non-native species, and relatively intact forests
do not provide conservation protection for this group of invertebrates.
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Introduction
The family Curculionidae (Coleoptera), hereafter weevils, is the largest family in
the animal kingdom and contains about 51000 species worldwide, in 4600 genera (Anderson
1997; Oberprieler et al. 2007). As larvae and adults, almost all weevils are phytophagous,
although a few species are saprophagous. While most of the phytophagous species are
associated with angiosperms, weevils can be found in association with almost any terrestrial
or freshwater plant species, and any plant part (Anderson 2002; Oberprieler et al. 2007).
The largest subfamily, Entiminae, have larvae that mostly live in the soil and feed on roots.
Both adult and larval entimines are largely polyphagous, feeding on many species of host
plants. The other 17 subfamilies contain species whose larvae tend to live and feed inside
plant parts including stems, leaves, roots and reproductive structures. These subfamilies
also tend to have a more restricted range of host plants (monophagous or oligophagous),
some limited to a single family, genus or species (Anderson 2002).
There are about 600 described weevil species in Canada, many of which are
introduced (McNamara 1991). Most of the introduced species are of European origin
(Langor et al. 2009) and most introductions are attributed to the importation of ornamental
plants and other products, or to dry ballast (rock, soil and sand) dumped by British ships at
North American seaports at the turn of the nineteenth century (Anderson 2002; Majka et al.
2007). Introduced weevils are prevalent in forested habitats. Pinski et al. (2005a) found
66.4% of all adult Curculionidae caught in northern hardwood forests in the Great Lakes
region to be an introduced species (Phyllobius oblongus L.) and Coyle et al. (2008) reported
a suite of nine invasive root-feeding weevils from this same region. Maerz et al. (2005)
found one introduced weevil, Barypeithes pellucidus (Boheman), to be more abundant
than all other beetle taxa combined in mature forest stands in New York and Pennsylvania.
These past studies show the prevalence of introduced weevils in forests, but it is not known
whether any large forest stands in Ontario provide refuge for native species.
Niemelä and Mattson (1996) argue that European phytophagous insects are better
at invading North American forests than their North American counterparts are at invading
European forests, especially in disturbed or fragmented landscapes where the plant
communities are partially European in origin (Burke and Nol 1998). Periods of glaciation,
more severe in Europe due to its topography than elsewhere in the world (Huntley 1993),
and the past 6000 years of human habitation and exploitation (Ledig 1992) resulted in a
long history of expansion and contraction of European forests. Through this volatility,
traits having high survival-value in patchy landscapes were selected over those adapted
to expansive forests. Armed with such traits as phenotypic plasticity, high reproductive
potential, and stress-tolerance mechanisms, many introduced species have become the
dominant phytophagous insects in their invaded niches (Niemelä and Mattson 1996).
Our objective is to compare the ground-dwelling weevil assemblages among forest
fragments in an agricultural landscape and continuous forest in central Ontario, Canada.
We predicted that forest fragments would have a greater proportion and higher abundances
of introduced weevil species than stands found in a continuously forested landscape. We
discuss the life history attributes of the weevils in light of their ability to become established
in continuously forested landscapes.
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Materials and Methods
Study Sites
Forest Fragments – Twenty-two mature deciduous woodlots in the southern portion
of Peterborough County (44º 17’ N, 78º 20’ W) in central Ontario, Canada were selected
as part of a broader study on forest-breeding birds. The region is part of the Great LakesSt. Lawrence lowlands, at the southern edge of the Canadian Shield, in the Mixedwood
Plains Ecozone of the Ecological Land Classification of Canada (AAFC 2010). The region
experiences an average of 124 frost-free days a year, and 84 cm of precipitation (Environment
Canada 2008). Elevation ranges from 75 to 408 m with an average of 305 m (Wickware
and Rubec 1989). Though the soils in this region are variable in composition, all woodlots
were located in well-drained loam or sandy-loam soils with layers of organic material 8-10
cm thick (Webber et al. 1946; Gillespie and Acton 1981). The landscape is composed
of agriculture and forest fragments, interspersed with farms, housing developments, and
wetlands (Phillips et al. 2005). On average, intensive agriculture (row-crops) accounted
for 28% of the landscape within 2 km of the woodlots, less-intensive agriculture (hay, old
fields, and pastures) accounted for 30%, and forest cover accounted for 24% (Richmond
2006). All 22 woodlots were dominated by Acer saccharum (Aceraceae), with Fraxinus
americana (Oleaceae), Ostrya virginiana (Betulaceae), Thuja occidentalis (Cupressaceae),
Fagus grandifolia (Fagaceae) and Tilia americana (Tiliaceae) all occurring as frequent
canopy species. The woodlots ranged from 6.7 to 280.4 ha, with a mean of 37.1 ha. None
of the woodlots had been recently exposed to grazing, logging, fire or construction (Phillips
et al. 2005, Richmond 2006). The understory plant communities at the sampling points in
forest fragments were largely native (S. Richmond, pers. obs.).
Continuous Forest – Nine mature hardwood stands in the southern portion of
Algonquin Provincial Park (45º 35’ N, 78º 29’ W) in central Ontario, Canada were selected
as part of a larger study on sustainable forest management. Algonquin Park lies in a
transition zone between the boreal forest to the north and the Great Lakes-St. Lawrence
lowlands to the south (Rowe 1972), in the Boreal Shield Ecozone of the Ecological Land
Classification of Canada (AAFC 2010). The park covers an area of 7700km2, the western
two-thirds of which (about 4600km2) consists of tolerant hardwood forests over rugged
terrain, interspersed with numerous lakes (Quinn 2004). Mean elevation is 396m, with
the western portion of the park experiencing an average of 84 frost-free days a year, and
100cm of precipitation (Strickland 2006). Soils characteristic of the hardwood forests are
fresh to moist, medium to coarse loams, with an average organic matter layer of 10cm
(Chambers et al. 1997). All nine stands were characterized by canopies dominated by Acer
saccharum, with lesser amounts of Fagus grandifolia, Betula alleghaniensis (Betulaceae),
Prunus serotina (Rosaceae), and Tsuga canadensis (Pinaceae). Sites ranged from 14.4 to
54.8ha, with a mean of 35.8ha. Few non-native plant species occurred in these stands (E.
Proctor, pers. obs.).
Insect Sampling
Ground-dwelling invertebrates were sampled in all sites using pitfall traps, which
consisted of 500ml containers dug into the ground so that the lips of the containers were
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flush with the soil. The containers were filled halfway with water, a pinch of salt (as a
preservative) and a few drops of dish soap (to disrupt surface tension). Each trap was covered
with a wire grate to reduce small mammal and amphibian by-catch, and to discourage larger
mammals from disturbing them.
Sampling in Peterborough County took place in the spring and summer of 2001,
2003 and 2004, and the number and layout of pitfall traps varied from year to year. In
2001, one trap was placed every 20m along a 100m transect that extended from the edge of
the woodlot into the interior, for a total of six pitfalls per site. Traps were active from mid
May until mid August, for a total of approximately 8800 trap-days. In 2003 and 2004, the
transect was 50m long, with one trap placed every 5m from 0 to 20m, and then every 10m
from 20 to 50m, for a total of eight traps per site. In 2003, sampling went continuously
from late-May to late-July, for a total of approximately 8500 trap-days. In 2004, trapping
began in June and continued until August, and traps were left inactive for six to seven days
following each collection. This resulted in approximately 3600 trap-days. Thus, in the
fragmented forest we had a sampling effort of 20,900 trap-days.
Sampling in Algonquin Provincial Park took place in the spring and summer of
2006 and 2007. Each of the nine stands had 12 pitfalls, placed in a three-by-four grid, with
10m between traps. Pitfalls were located in the centre of each stand and were active for
two seven-day periods: once in late May and again in mid June, for a total of approximately
1500 trap-days per year for a total of 3000.
All invertebrates were rinsed and preserved in 70% ethanol upon collection.
Weevils were later separated from the rest of the samples and identified to species. Voucher
specimens were deposited at Trent University and the Canadian Museum of Nature. We
characterized dominant species as those that represented 5% or more of the total number of
specimens for a region.
Analysis
To determine whether parthenogenesis or flightlessness were more prevalent in the
introduced weevil species than in the native species caught in this study, we used Fisher’s
exact tests. When comparing communities, problems arise if sample sizes differ because
larger samples are expected to contain a greater number of species. The Peterborough
County sites were sampled more intensively than those in Algonquin Park, with sampling
taking place throughout the growing season as compared to a week each in late-May and
mid-June. We used rarefaction to standardize all samples to a common sample size by
estimating the number of species expected in a random sample of individuals taken from
a collection (Krebs 1999). We used EcoSim (Gotelli and Enstminger 2009) to estimate
the number of species expected in Peterborough County had we caught 1000 weevils
there during the same time periods as those in Algonquin and to compare species richness
between the two regions.

Results
In total, 5090 weevil specimens were collected from 10 subfamilies, 21 genera, and
26 species. The fragmented forest sites yielded 24 species, 11 of which were introduced,
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and the continuous forest sites yielded five species, 3 of which were introduced.
More than 4000 individuals were captured in the Peterborough County pitfall traps
(Table 1). Most individuals collected were of introduced species (95.1%) even though
fewer than half the species were introduced (11 out of 24). The three dominant species were
Barypeithes pellucidus Boheman (63.7% of total), Otiorhynchus raucus Fabricius (17.7%),
and Phyllobius oblongus L. (6.1%). Of the 13 native species, Hormorus undulatus Uhler
was the most abundant (3.2%). All other native species represented 0.6% of the specimens,
or less. Five natives (Anametis granulata Say, Rhyncolus brunneus Mannerheim, Grypus
equiseti Fabricius, Listronotus sparsus Say, and Listronotus oregonensis LeConte) were
each represented by a single individual.
One thousand weevils from five species were caught in the Algonquin Park pitfall
traps (Table 1). The three dominant species were all introduced and accounted for 99.8%
of the total: Sciaphilus asperatus Bonsdorff (74%), P. oblongus (20%), and Otiorhynchus
ovatus L. (5.8%). The two native species, Nemocestes horni Van Dyke and Sirocalodes
sericans LeConte, were each represented by a single individual, and were not caught in
the forest fragments. Otiorhynchus ovatus, P. oblongus, and S. asperatus were found in
both forest types, and were collected every year. Five species (H. undulatus, O. raucus, B.
pellucidus, Polydrusus sericeus Schaller, and Trachyphloeus bifoveolatus Beck) were only
caught in the forest fragments, but were caught in all three years.
More than half of the species (57.7%) and 98.7% of the individuals caught in
this study were from the subfamily Entiminae. Of these, 13 were flightless (86.7%) and
nine were parthenogenetic (60%). All but one of the introduced species was from this
subfamily. Seven out of 11 introduced entimines (63.6%) were parthenogenetic and
flightless, three were bisexual and capable of flight (27.3%), and one was bisexual and
flightless. The proportion of parthenogenetic introduced species was significantly greater
than the proportion of parthenogenetic native species [7 out of 11 (63.6%) parthenogenetic
introduced; 2 out of 15 (13.3%) parthenogenetic native; Fisher’s exact test, P = 0.01]. The
proportion of flightless introduced species was not significantly greater than the proportion
of flightless native species [8 out of 11 (72.7%) flightless introduced; 6 out of 15 (40%)
flightless native; Fisher’s exact test, P = 0.10].
Peterborough County sites caught 2016 weevils from 18 species during the
weeklong periods in late-May and mid-June that corresponded to Algonquin’s sampling.
Using the rarefaction method, in a random sample of 1000 weevils from this subsample of
Peterborough County, we would expect to see between 13 and 18 species (95% confidence).
The Peterborough County sites therefore have higher species richness than the Algonquin
sites (1000 individuals from five species).

Discussion
Contrary to our prediction, introduced weevils overwhelmingly dominated both
the fragmented and continuously forested landscapes of central Ontario but the assemblages
of the two regions were distinct and species richness was higher in the fragmented sites.
Most of the weevils in both regions were flightless, but introduced species were more likely
to be parthenogenetic.
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TABLE 1. Subfamilies, status in North America (native or introduced), flight capability,
mode of reproduction in North America, and known host plants of weevils (Coleoptera:
Curculionidae) captured in pitfall traps in 22 hardwood forest fragments in Peterborough
County, Ontario and 9 hardwood stands in Algonquin Provincial Park, Ontario.
Subfamilya

Species

Dryophthorinae

Sphenophorus minimus Hart

Peterborough
Algonquin
2001 2003 2004 2006 2007
19
5

S. parvulus Gyllenhal
Erirhininae
Curculioninae

10

Grypus equiseti Fabricius
Tychius picirostris Germar

Baridinae
Stethobaris ovata LeConte
Ceutorhynchinae Sirocalodes sericans LeConte
Cossoninae

Cyclominae

Entiminae

3

1

15

Listronotus oregonensis LeConte
L. sparsus Say

1
2
4
1

1

1

3

18

1

1
1

1

Hormorus undulatus Uhler

55

51

25

Otiorhynchus ovatus L.
O. raucus Fabricius
O. rugosostriatus Goeze
O. singularis L.
Nemocestes horni Van Dyke

12
90
1
2

38
256

14
378

5

53

90
4
295

124
1
1799

37
4
512

133

67

451
9
2606

39

71
2
30
3

67

118

622

3

917
2
46
8
1
4

2

2

131

1

Phyllobius oblongus L.
Polydrusus sericeus Schaller
Barypeithes pellucidus Boheman
Sciaphilus asperatus Bonsdorff
Sitona lineelus Bonsdorff
Cathormiocerus aristatus Gyllenhalc
Trachyphloeus bifoveolatus Beck
Anametis granulata Say
Phyxelis rigidus Say
Molytinae

1

1

Cryptorhynchinae Acalles carinatus LeConte

24
10

1
1

Rhyncolus brunneus Mannerheim

Total

3
1
1

Conotrachelus posticatus Boheman
TOTAL

594

74

16
2

2430 1066

256

744

122
724
1
2
1

5090
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TABLE 1. continued...

Species

Statusb

Flight Reproduction

S. minimus

Native

Yes

Sexual

S. parvulus

Native

Yes

Sexual

G. equiseti
T. picirostris

Native
Yes
Introduced Yes

Sexual
Sexual

S. ovata
S. sericans

Native
Native

Yes
Yes

Sexual
Sexual

R. brunneus

Native

Yes

Sexual

A. carinatus

Native

No

Sexual

L. oregonensis
L. sparsus

Native
Native

Yes
Yes

Sexual
Sexual

H. undulatus

Native

No

Sexual

O. ovatus
O. raucus
O. rugosostriatus
O. singularis
N. horni
P. oblongus
P. sericeus
B. pellucidus
S. asperatus
S. lineelus
C. aristatusc
T. bifoveolatus
A. granulata
P. rigidus

Introduced
Introduced
Introduced
Introduced
Native
Introduced
Introduced
Introduced
Introduced
Native
Introduced
Introduced
Native
Native

No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No

Asexual
Asexual
Asexual
Asexual
Asexual
Sexual
Sexual
Sexual
Asexual
Sexual
Asexual
Asexual
Sexual
Asexuald

C. posticatus

Native

Yes

Sexual

Known Host
Sources
Plants
Vaurie 1951
Poaceae,
Cyperaceae
Vaurie 1951
Poaceae,
Cyperaceae
Equisetaceae Cawthra 1957; Anderson 2002
Anderson and Howden 1994
Fabaceae
(Trifolium)
Orchidaceae Blatchley and Leng 1916; Howden 1988
Papaveraceae, Anderson 2002; Korotyaev 2008
Fumariaceae
Downed woody Anderson 1997; Anderson 2002
debris
Downed woody Anderson 2002; LaChowska et al. 2009
debris
Campbell et al. 1989
Apiaceae
Asteraceae, Boivin 1999; Anderson 2002
Chenopodiaceae
Blatchley and Leng 1916; Champlain
Liliaceae
and Null 1921

Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Polyphagous
Brassicaceae,
Rosaceae
Fagaceae
(Quercus)

Takenouchi 1965; Anderson 2002
Anderson 2002
Wheeler 1999; Anderson 2002
Campbell et al. 1989
Anderson 2002
Pinski et al. 2005a
Pinski et al. 2005a
Takenouchi 1965; Galford 1987
Pinski et al. 2005a
Loan 1963
Piper et al. 2001
Brown 1965; Piper et al. 2001
Campbell et al. 1989; McLain 1998
Levesque and Levesque 1994; Shellhorn
and Sork 1997
Anderson 2002

TOTAL
a) Subfamily classification based on Anderson 2002
b) Sources: McNamara 1991; Anderson 1997
c) Formerly Trachyphloeus
d) No males in Canadian Museum of Nature or Royal Ontario Museum collections
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Barypeithes pellucidus dominated the forest fragments in Peterborough County
while S. asperatus dominated the continuously forested sites in Algonquin Park. Both of
these entimine weevils are flightless and polyphagous as larvae and adults (Witter and Fields
1977; Galford 1987; Anderson 2002) but B. pellucidus reproduces sexually (Takenouchi
1965), while S. asperatus reproduces through apomictic parthenogenesis (Suomalainen et
al. 1987). Many parthenogenetic organisms are successful colonizers due to their abilities
to continually propagate even at low population numbers, and to rapidly adapt because
of more frequent random mutations (Ledig 1992; Langor et al. 2009). With asexual
reproduction and a preference for Acer saccharum and other deciduous trees (Witter and
Fields 1977), S. asperatus has been able to colonize not only the continuous hardwood
forests of Algonquin Park, but also those in Michigan and Wisconsin (Werner and Raffa
2000; Pinski et al. 2005a; Coyle et al. 2008). It is a widespread species (McNamara 1991;
Bright and Bouchard 2008) and has been found as far north as Iroquois Falls, Ontario (48º
45’ N, 80º 41’ W), and Edmonton, Alberta (53º 32’ N, 113º 29’ W; Bright and Bouchard
2008).
Barypeithes pellucidus, with a preferred diet that includes Quercus rubra
(Fagaceae), Aster spp. (Asteraceae), Medicago spp. (Fabaceae), Trifolium spp. (Fabaceae),
and weedy herbaceous plants (Galford 1987; Campbell et al. 1989) is the dominant species
in the forest fragments in this study and in New York and Pennsylvania (Maerz et al. 2005).
High numbers have been found in agricultural sites such as vineyards (Bouchard et al.
2005), berry plantations (Bomford and Vernon 2005), residential areas (Balsbaugh 1988)
and continuous forests of Wisconsin and Michigan (Werner and Raffa 2000).
We suggest several explanations for why this adaptable colonizing species was
absent from the Algonquin Park samples. Weevil abundance can vary considerably
seasonally, from year to year, and from place to place (Balsbaugh 1988; Bouchard et al. 2005)
and it is possible that B. pellucidus is established in the sites in Algonquin Park but the small
sampling effort failed to detect them. In Quebec, Bouchard et al. (2005) caught over 1000
individuals of B. pellucidus in one vineyard but caught only 19 in another vineyard 30km
away. They hypothesized that the high clay-content soils of the depauperate vineyard were
less favourable to this species’ pupation, but none of the soils in our study contained much
clay (Webber et al. 1946; Gillespie and Acton 1981; Chambers et al. 1997). Barypeithes
pellucidus are univoltine (Campbell et al. 1989). Adults usually emerge early in spring and
disappear by mid-summer (Galford 1987; Maerz et al. 2005), and have only been found in
the milder parts of Canada, such as southern British Columbia, around the Great Lakes, and
in the Maritimes (Bright and Bouchard 2008). Specimens have been collected from as far
north as Sault Sainte Marie, Ontario (46º 30’ N, 84º 20’ W; Takenouchi 1965) and Montreal,
Quebec (45º 32’ N, 73º 38’ W; Bright and Bouchard 2008) but the frost-free periods in
both these locations (120d and 140d, respectively), and in Peterborough County (124d), are
much longer than in Algonquin (84d; Marsan 1990; Strickland 2006; Environment Canada
2008; MRCC 2009). The short frost-free period in Algonquin may be insufficient for one
generation to find mates, lay eggs, and for the larvae of the next generation to hatch and
grow to a sufficient size to survive the winter. If B. pellucidus is present in Algonquin Park,
the combination of its flightlessness, sexual reproduction, and the short frost-free period, all
likely contribute to limiting its numbers there.
Otiorhynchus raucus, like B. pellucidus, was abundant in Peterborough County,
76

Weevil communities in hardwood forests

JESO Volume 141, 2010

but absent from the Algonquin Park samples. This species is flightless, polyphagous, and
parthenogenetic in North America (Mazur 1992; Bright and Bouchard 2008), and has been
found as far north as Calgary, Alberta (51º 07’ N, 114º 19’ W; Bright and Bouchard 2008).
It was first reported in North America in 1936 at a nursery in Fonthill, Ontario (Hicks 1947),
and the larvae are serious pests of garden vegetables, while adults feed on the foliage and
shoots of fruit trees (Campbell et al. 1989). According to Mazur (1992), in Europe O.
raucus is a common component in anthropogenic habitats such as urban parks, gardens, and
roadsides, and it is probably absent from Algonquin Park due to the lack of cultivated plants
on which it prefers to feed in both its native and introduced range.
Phyllobius oblongus was a dominant species in both landscapes. Unlike the
aforementioned species, P. oblongus is capable of flight, and thus is a good disperser. It is
established in continuous hardwood forests in the Great Lakes Region (Pinski et al. 2005a;
Coyle et al. 2008) and in Nova Scotia (McCorquodale et al. 2005). Host plants include
a wide variety of trees and shrubs, especially Acer saccharum (Witter and Fields 1977)
and Ostrya virginiana (Pinski et al. 2005b). These tree species were common in both
landscapes.
Otiorhynchus ovatus was present in both regions and in all five years, and was
a dominant species in Algonquin. Commonly known as the strawberry root weevil, it is
abundant, widely distributed, and can be found wherever plants occur (Bright and Bouchard
2008). It is flightless, parthenogenetic, extremely fecund, and has a very broad range of
hosts, including conifers (Warner and Negley 1976; Campbell et al. 1989). This broad
niche and the capability of overwintering as adults or larvae (Campbell et al. 1989), have
likely facilitated O. ovatus’ ability to colonize as far north as Fairbanks, Alaska (64º 50’ N,
147º 38’ W; Bright and Bouchard 2008). Why it was collected less frequently in the forest
fragments than its congener O. raucus is unknown. Otiorhynchus raucus (5.5 to 7.5 mm) is
larger than O. ovatus (4 to 5.5 mm; Bright and Bouchard 2008) and since pitfalls select for
larger, more active individuals (Baars 1979), the high catches of O. raucus may not reflect
the true proportions of these two species.
The only introduced weevil species caught in this study not in the subfamily
Entiminae was Tychius picirostris Fabricius (subfamily Curculioninae). Commonly known
as the clover-seed weevil, its larvae feed inside the reproductive structures of naturalized and
cultivated clovers (Trifolium spp.; Anderson and Howden 1994; Anderson 2002). Though
there are a few species of clover native to Ontario (e.g. T. reflexum), most are introduced
from Europe (e.g. T. repens and T. pratens), and have been spread throughout the continent
for their use as forage and in crop rotation (Taylor 1985; Voss 1985). Majka et al. (2007)
suggest T. picirostris was introduced to North America in dry ballast, and with the ability to
fly and the widespread distribution of its host plants (i.e. introduced clovers), it has become
established throughout the continent (Anderson and Howden 1994).
Hormorus undulatus was the only abundant native weevil species captured in this
study, and it was only caught in the Peterborough sites. Little is known of this entimine
species beyond that it reproduces sexually, is flightless, and has been found on members of the
Liliaceae family (Convallaria, Maianthemum and Polygonatum; Blatchley and Leng 1916;
Champlain and Knull 1921). In Canada, it has been recorded as far north as Wawa, Ontario
(47º 59’ N, 84º 46’ W; Bright and Bouchard 2008), and three were collected from raspberry
(Rubus idaeus) in a Quebec plantation (Levesque and Levesque 1994). A few individuals
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were collected in continuous hardwood forests in the Great Lakes Region compared to
the thousands of introduced specimens (Coyle et al. 2008). Though sampling was not as
intensive in Algonquin Park as it was in Peterborough County, the absence of H. undulatus
from the Park’s samples indicates that it is not an abundant species there. If it ever had been
a significant component of the weevil community in this forest and those elsewhere, it is
possible that the competitive abilities of the invasive European species already mentioned
have displaced them. The short growing season may also have prevented H. undulatus from
establishing in Algonquin Park and may explain the substantially lower species richness of
the weevil communities of the park as compared to the more southerly forest fragments.
All parthenogenetic species caught in this study were flightless and polyphagous.
With parthenogenetic reproduction and a polyphagous diet, these weevils do not need to
find mates nor travel far to find food. The high proportion of introduced species that were
parthenogenetic (63.6%) emphasizes the superior colonizing ability of these flightless
weevils over flightless sexual species like B. pellucidus. The proportion of flightless
introduced species (72.7%), however, was not significantly greater than the proportion of
flightless native species (40%), which suggests that flightlessness alone does not affect
colonizing ability. Therefore the polyphagous diets of entimines, in combination with
either parthenogenetic reproduction or the ability to fly, have made these introduced weevils
dominate the forested sites of this study.
Species richness was lower in the continuous forest sites than in the forest
fragments. We found only five species in 1000 individuals in Algonquin, whereas we would
expect 13 to 18 species in a same-sized sample from Peterborough County for the same
time period. With three common species in Peterborough County (B. pellucidus, O. raucus,
and H. undulatus) all seeming to be absent from Algonquin Park, it is likely that the shorter
frost-free period, as well as the lack of agricultural and anthropogenic habitats are limiting
others species as well.
This is the first report of Sirocalodes sericans for Ontario. Though it is generally
distributed in the western and southern regions of the United States, in Canada it has only
been documented in Manitoba (McNamara 1991; Anderson 2002). Other Sirocalodes
species are associated with Papaveraceae and Fumariaceae, with larvae mining the stems
or crowns of the host plants (Anderson 2002). Dicentra cucullaria (Fumariaceae) is a
common spring ephemeral in northern hardwood forests (Walton and Hufford 1994), and
is a possible host for this weevil. Further targeted sampling around this plant might help to
elucidate more of this species’ biology.
Pitfall traps are useful in assessing relative abundance of invertebrates active at
the ground level, and are the most efficient method to assess ground-dwelling invertebrate
communities (Prasifka et al. 2007). Further research on the weevil communities in these
areas would benefit from additional sampling techniques such as flight-intercept traps,
emergence traps, and sweep-netting.
The life histories and effects of invasive weevils are thoroughly studied in
agricultural systems (e.g. Otiorhynchus sulcatus Fabricius; Moorhouse et al. 1992) because
of the economic damage they can cause, but forest-invaders are poorly understood. We
lack information on native weevil assemblages in forests prior to the invasions (Pinski et
al. 2005a) and studying the tolerances and below-ground herbivory of introduced larval
entimines is difficult (Coyle et al. 2008). There is ample scope for further study of the
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functional role of these adaptable insects in our forested ecosystems.
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