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Executive summary

The Gypsy Cuckoo Bumble Bee is a medium-sized bumble bee with a distinctive white
tail and black head. Females lack pollen baskets and have a strongly curved abdomen
which distinguish them from non-cuckoo bumble bees. This species likely occurred
throughout much of the province of Ontario, although the central and northern portions
of the province are under-surveyed. It is an obligate social parasite, usurping nests of
Rusty-patched Bumble Bees and Yellow-banded Bumble Bees to rear young. This
species has declined throughout its expansive North American range including in
Ontario. In Ontario, Gypsy Cuckoo Bumble Bee is designated as endangered under the
Endangered Species Act, 2007.

The major threat to this species’ survival is the decline of its host species, which are at-
risk of extinction. In order to recover this species, host populations must reverse their
declines and stabilize. Additionally, knowledge gaps with respect to ecological
requirements and vulnerability to stressors require further research.

The recovery goal for the Gypsy Cuckoo Bumble Bee is to ensure the species’ long-
term survival in Ontario by achieving a self-sustaining population. This will be achieved
through research, protection and management of host species’ populations as well as
detected extant populations of the Gypsy Cuckoo Bumble Bee throughout the province.
It will be critical to mitigate threats to these species, including pathogen spillover, habitat
loss, degradation and fragmentation, pesticide use and climate change.

The protection and recovery objectives are to:

e Survey, protect and monitor Gypsy Cuckoo Bumble Bees throughout their Ontario
range.

o Monitor and recover host species (Rusty-patched Bumble Bee and Yellow-banded
Bumble Bee).

» Monitor, create and improve habitat in or near Pinery Provincial Park and other
recently occupied sites in Ontario.

o Conduct research to address knowledge gaps for the Gypsy Cuckoo Bumble Bee.

It is recommended that the area prescribed as habitat in a habitat regulation under the
Endangered Species Act be based on at least one of the following criteria being met.

a. Documented Gypsy Cuckoo Bumble Bee occurrence (within past 20 years).

b. Documented nests of host species (within past 20 years), within 10 km of historic
Gypsy Cuckoo Bumble Bee occurrence.

Recent Gypsy Cuckoo Bumble Bee sites include: Pinery Provincial Park (2008),
Presqu’ile Provincial Park (2000), Dunks Bay (2000) and Oliphant Fen (2000). If this
species or its hosts’ nests are located at any new sites, it is recommended that the
habitat regulation be updated to include these.
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At these sites, forage habitat (diverse floral resources), nesting habitat (e.g., rodent
burrows containing host bumble bee species) and overwintering habitat (e.g., rotting
logs and mulch) are critical to the species’ ecological requirements.

If Gypsy Cuckoo Bumble Bees are found at any site, it is recommended that habitat be
prescribed as a 2 kilometre radius around the area. A radius of 2 kilometres was
chosen as host bumble bees can forage up to 2.5 kms from the nest. At sites where
recent populations (within past 20 years) of host species occur within 10kms of
historical Gypsy Cuckoo Bumble Bee occurrences, it is also recommended that habitat
be prescribed as a 2 kilometre radius around the area.
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1.0 Background information

1.1 Species assessment and classification

Table 1. Species assessment and classification of the Gypsy Cuckoo Bumble Bee
(Bombus bohemicus). The glossary provides definitions for the abbreviations within,
and for other technical terms in this document.

Assessment Status
SARQO list classification Endangered
SARQO list history Endangered (2015)

COSEWIC assessment history Endangered (2014)

SARA schedule 1 No schedule, no status
Conservation status rankings GRANK: G4

NRANK: NH

SRANK: SU

1.2 Species description and biology

Species description

The Gypsy Cuckoo Bumble Bee is a medium-sized bumble bee (11- 19 mm) with a
distinctive white or pale yellow ‘tail’ and almost entirely black head (Williams et al.
2014). The sides of the thorax are mostly black and the anterior of the thorax, above
the wings, is primarily yellow (COSEWIC 2014). The first and second abdominal
segments are black with the remaining segments having white and/or yellow hairs
(COSEWIC 2014). The Gypsy Cuckoo Bumble Bee is one of six North American
members of the bumble bee subgenus Psithyrus (i.e., cuckoo bumble bees) (Williams et
al. 2014). Cuckoo bumble bees are obligate social parasites, where the female usurps
the nest of another species and the workers of that nest rear their young. Unlike non-
cuckoo bumble bees, cuckoos: a) lack pollen baskets (i.e., corbiculae) on their hind legs
since they do not carry pollen to provision their young; and b) females have a strongly
curved abdomen to help usurp the host colony’s queen (COSEWIC 2014). Cuckoo
bumble bees do not have a worker caste; only males and queen-sized females exist.
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Species biology

The Gypsy Cuckoo Bumble Bee is an obligate social parasite of species belonging to
the subgenus Bombus sensu stricto. In Ontario, the host species belonging to this
subgenus are the Rusty-patched Bumble Bee (Bombus affinis) and the Yellow-banded
Bumble Bee (Bombus terricola). Adult females of the Gypsy Cuckoo Bumble Bee and
individual queens of both of its host species emerge from their overwintering sites in late
April/May (Colla and Dumesh 2010). Female cuckoos enter an established nest of their
host species and either Kill or subdue the queen (Suhonen et al. 2015). The female
cuckoo then lays eggs which are tended by the workers of the host colony. Itis
unknown how the host colony is detected and whether the host colony continues to
produce young after being usurped. Female Gypsy Cuckoo Bumble Bees can be
detected in flight, foraging or in nests from April until September (Colla and Dumesh
2010). Male Gypsy Cuckoo Bumble Bees are reared to the adult stage in the usurped
colonies, then exit to locate mates. Adult males have been detected in flight or on
flowers from June to October (Colla and Dumesh 2010). They do not overwinter but
instead die before the winter. Young mated females select overwintering sites and
emerge in the spring. It is unknown how individuals locate mates or host colonies.

1.3 Distribution, abundance and population trends

The Gypsy Cuckoo Bumble Bee is a Holarctic species, occurring throughout Canada,
the northern USA as well as much of Europe and Asia. The IUCN Red List Status for
this species globally is Data Deficient (Hatfield et al. 2016). It is considered
abundant/stable in Europe, where its host species are common (Hatfield et al. 2016). In
North America, it has suffered drastic declines throughout its Canadian and USA range
(Cameron et al. 2011; Colla et al. 2012; Hatfield et al. 2016). In Canada, it is assessed
by COSEWIC as Endangered.

The Gypsy Cuckoo Bumble Bee likely occurred through much of the province of Ontario
although the central and northern portions of the province have been poorly surveyed.
There are historic records (dating back to the late 1800s) from a variety of ecozones
including the Mixedwood Plains, Boreal Shield and Hudson Bay Lowlands. The
southern Ontario portion of its range has been extensively surveyed in recent decades
with few individuals detected. The most recent provincial records include Dunks Bay
(2000), Oliphant Fen (2000), Presqu’ile Provincial Park (2000) and Pinery Provincial
Park (2008).

The Gypsy Cuckoo Bumble Bee has exhibited declines in Ontario, where suitable data
exist. Southern Ontario has been extensively searched with only a single specimen
located in the past 10 years (COSEWIC 2014, S. Colla, unpublished data). The
specimen was located at Pinery Provincial Park which is also the last known Canadian
site for the Rusty-patched Bumble Bee (COSEWIC 2010). Historical collections, up
until the 1990s, indicate 1-2% of bumble bees in Ontario were this species (i.e., 1-2%
relative abundance), indicating a significant decline in recent decades (COSEWIC
2014). A survey in southern Ontario conducted between 2004 and 2006 failed to locate
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the Gypsy Cuckoo Bumble Bee at historical sites of occurrence where it had been found
to occur at 1% relative abundance during a similar survey in 1971-1973 (Colla and
Packer 2008).
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Figure 1. Historical range of the Gypsy Cuckoo Bumble Bee in Ontario (n=352). Map
created using GeoCAT and a subset of the data used in Williams et al. (2014) and
COSEWIC (2014). Red circles indicate sites within last 20 years.

1.4 Habitat needs

Bumble bees require nesting habitat, forage habitat, overwintering habitat and mating
habitat. Given the expansive range of this species (Williams et al. 2014), many habitat
types across ecozones are suitable. Currently, nothing is known about the mating and
overwintering habitat requirements for the Gypsy Cuckoo Bumble Bee. Overwintering
habitat for bumble bees in Ontario may include rotting logs, leaf litter and mulch
(Macfarlane 1974), burrows in soil (Macfarlane 1974), and garden compost (Goulson
2010). Forage habitat includes the plant species mentioned below as well as other
flowering plants which bloom early spring (e.g. Willow) to late autumn (e.g. Goldenrod).
In addition to forage plants suitable for the Gypsy Cuckoo Bumble Bee, pollen and
nectar sources for the host species are also required to build resources to rear the
larvae and pupae in the colony to the adult stage. These plant species can be found in
Colla and Dumesh (2010). Forage habitat occurs in old fields, grasslands, dunes,
alvars, woodlands (especially in the spring) and road sides. Nesting habitat
requirements are those of its host species (the Rusty-patched Bumble Bee and Yellow-
banded Bumble Bee). Both host species are habitat generalists which primarily use
rodent burrows (e.g. Eastern Cottontail rabbit) as nest sites (Macfarlane 1974; Colla and
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Dumesh 2010). There has been some success rearing host species using bee boxes
(e.g. Owen et al. 1980). Mating requirements are unknown. Males of some bumble bee
species congregate at local hilltops (i.e., “hilltopping”), which is a common mate-finding
behaviour among different insect groups (Goulson et al. 2011).

Gypsy Cuckoo Bumble Bees are not habitat specialists but have been mostly detected
within or near wooded habitats (Colla and Dumesh 2010), likely because of host nest
sites or early spring forage availability. The following list of native and non-native forage
plants was compiled by Colla and Dumesh (2010) from museum specimens and
literature: Allium, Aralia, Cephalanthus, Eupatorium, Penstemon, Rubus, Solidago,
Solidago canadensis (Canada Goldenrod), Symphyotrichum novae-angliae (New
England Aster), Vaccinium angustifolium (Lowbush Blueberry), Vaccinium corymbosum
(Highbush Blueberry) and species non-native to Ontario including Inula helenium
(Elecampane), Melilotus albus (Sweet Clover), Pilosella aurantiaca (Orange
Hawkweed), Syringa vulgaris (Common Lilac), Taraxacum officinale (Dandelion),
Trifolium hybridum (Alsike Clover) and Trifolium pratense (Red Clover). The non-native
plants generally occur in open, disturbed habitats, not woodlands.

1.5 Limiting factors

Bumble bees (including the Gypsy Cuckoo Bumble Bee) are among the most vulnerable
of our native bee species to environmental stressors related to human population
density and land use (Bartomeus et al. 2013). The reason for this is not yet understood
but may be related to their long flight seasons (i.e. colonies need to persist spring to
fall), central place provisioning (i.e. inability to relocate), relatively large resource
requirements to produce reproductive individuals at the end of the colony cycle or other
shared life history traits (Colla 2016).

The sex determination system of bumble bees can be a limiting factor contributing to
declines, as it can produce sterile bees when population sizes are small. Sex is
determined by a single-locus complementary sex-determination system in bumble bees.
Normally, fertilized (diploid) eggs become female and unfertilized (haploid) eggs
become male. Ploidy level is determined based on a single locus; if more than one
variant (i.e., allele) at the locus is detected, then it is considered diploid and proceeds
with female development, whereas if only one variant is detected the cell proceeds with
male development. When a population has little genetic variation, fertilized eggs may
have two copies of the same sex-determination variant, and thus be mistaken for
haploid even though they are in fact diploid. Thus in small populations, sterile diploid
(Zayed and Packer 2001) and triploid (Darvill et al. 2012) males are produced through
inbreeding and genetic drift. This can significantly increase extinction risk among
declining populations (Zayed and Packer 2005). Due to lower dispersal ability and
smaller population sizes than non-cuckoo bees, cuckoo bees may be more vulnerable
to inbreeding and disease (Erler & Lattorff 2010).

Members of the subgenus Psithyrus are cuckoo bumble bees which rely on the worker
caste of other bumble bee species to rear individuals from the egg to adult stage
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(Laverty and Harder 1988). Thus, populations of this and other cuckoo bumble bee
species are limited by nest densities of their host species. As a result, cuckoo species
are more vulnerable to extinction than their host species (Suhonen et al. 2015). In
addition, their ability to adapt to large scale environmental stressors is likely hindered by
this close reliance on their host species and the vulnerability of the host species to
various threats. In Ontario, both host species have been noted to be in decline (Colla
and Packer 2008; COSEWIC 2010; Colla et al. 2012; COSEWIC 2015).

1.6 Threats to survival and recovery

Decline of hosts

The primary threat to this cuckoo species is the decline of its two host species in
Ontario; the Rusty-patched Bumble Bee and the Yellow-banded Bumble Bee. The
declines of these host species have been documented in Ontario and surrounding
jurisdictions in the USA and Canada (reviewed in COSEWIC 2010; COSEWIC 2015)
deeming them to be at-risk of extinction. Despite being previously common, the Rusty-
patched Bumble Bee has only been detected a few times in the last decade and the
Yellow-banded Bumble Bee at relatively few sites (reviewed in COSEWIC 2010;
COSEWIC 2015). Stable populations of Yellow-banded and Rusty-patched Bumble
Bees are required to sustain populations of the Gypsy Cuckoo Bumble Bee (Suhonen et
al. 2015).

Pathogens and Parasites

Pathogen spillover from managed bees is cited to explain declines of the Rusty-patched
and Yellow-banded Bumble Bees (e.g. Cameron et al. 2011; Szabo et al. 2012;
Graystock et al. 2016). Spillover occurs when managed populations introduce new
pathogens to wild populations or amplify pathogens (spillback) which may have been
naturally in lower abundances (Graystock et al. 2016). The mechanism for disease
transfer is the use of shared floral resources (Durrer & Schmid-Hempel 1994).
Pathogen spillover has been documented among bumble bees in Ontario (Colla et al.
2006). Laboratory studies provide increasing evidence that multiple honey bee
pathogens are transferable to bumble bees (e.g., Meeus et al. 2011; Peng et al. 2011,
Plischuk et al. 2009). Inbreeding depression and low genetic diversity due to small
population size can also result in increased disease levels among declining species
(Cameron et al. 2011). Pathogen spillover may impact the Gypsy Cuckoo Bumble Bee
directly or by causing the decline of its host species (e.g. Cameron et al. 2011; Szabo et
al. 2012).

Habitat loss, fragmentation and degradation

There are numerous types of habitat alteration which can have a negative impact on the
Gypsy Cuckoo Bumble Bee and its hosts. Bumble bees require forage, nesting and
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overwintering habitat within accessible distances. Loss of any of these habitat
components within a colonies range would negatively impact colony fitness.
Fragmentation of these habitats, such as with roads, has been noted to negatively
impact bumble bees (e.g., Bhattacharya et al. 2003).

Forage habitat consists of a diversity of flowering plants with bloom times which range
from early spring (often spring ephemerals or shrubs) to late autumn (e.g., old fields,
roadsides, grasslands). The loss of forage habitat due to urbanization and agricultural
conversion has been shown to decrease bumble bee diversity and abundance (e.g.,
Hines and Hendrix 2005). The quality of forage can also be impacted by the use of
pesticides. Herbicides can remove good quality forage plant species (e.g., Nicholls and
Altieri 2013). Pollen and nectar resources can also be removed from forage habitat by
managed bees (e.g., Colla & Maclvor, in press). In Ontario this includes colonies of
non-native honey bees and managed colonies of native bumble bees (most commonly
the Common Eastern Bumble Bee, Bombus impatiens) used for agricultural purposes.
Honey bees can extract floral resources up to 10 km from their hives (Beekman and
Ratnieks 2000).

The nesting habitat of the Gypsy Cuckoo Bumble Bee is that of the Rusty-patched and
Yellow-banded Bumble Bee. These host species rely on rodent burrows for nest sites
(Colla & Dumesh 2010). Thus, threats to local rodent populations would result in the
loss of nesting habitat.

The mating habitat for Gypsy Cuckoo Bumble Bee is unknown. Given the low density of
cuckoo bee populations, finding a mate may pose a challenge.

Overwintering habitat is not well understood for bumble bees in Ontario but may include
rotting logs, leaf litter and mulch (Macfarlane 1974), burrows in soil (Macfarlane 1974),
and garden compost (Goulson 2010). Removing these components at a site may result
in the loss of overwintering habitat.

Pesticide Use

Wild bumble bees can be exposed to pesticides while foraging on treated plants or if
their nests are contaminated (by workers bringing in contaminated resources). In
agricultural systems, insecticides (e.g. neonicotinoids) can negatively impact non-target
organisms, like bees, while they forage on the crop or adjacent flowering plants or nests
can be sprayed directly. Flowering plants within the watershed can also be
contaminated as many insecticides are water soluble (David et al 2016). In urban
settings, exposure may occur on treated garden plants or adjacent to treated grass
seed. Systemic insecticides (i.e. soluble chemicals targeting pests which travel through
plant tissues and are present in tissues and fluids) present in pollen and/or nectar can
have lethal or sub-lethal affects at the individual or colony levels in bumble bees
(Rundlof et al. 2015; Morandin et al. 2005; Franklin et al. 2004). Fungicides may also
impact populations as studies show sub-lethal impacts on bee health and behaviour
though studies have been mostly in the laboratory thus far (e.g., Elston et al. 2013;
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Sprayberry et al. 2013). Given the growing number of studies on other bee species, it is
likely extant populations of the Gypsy Cuckoo Bumble Bee and its hosts can be
negatively impacted by exposure to a variety of pesticides and combinations of
pesticides.

Climate change

There is some indication that with climate change, many bumble bee species have
declined more in southern portions of their ranges (Bartomeus et al. 2013; Kerr et al.
2015) while not expanding northward (Kerr et al. 2015). Climate change has been
noted to alter the emergence date of wild bees as well as forage plant species
(Bartomeus et al. 2011; Thomson 2010). Husband et al. (1980) suggests spring storms
(i.e. snow, rain or hail) could be particularly dangerous for early-emerging bumble bees
(such as the Gypsy Cuckoo Bumble Bee and its hosts). Spring storms could damage
early food sources or kill newly emerged queens. This is concerning given the increase
in storms predicted by future climate change scenarios in Ontario (Wang et al. 2014).
Whether these contribute to the decline of the Gypsy Cuckoo Bumble Bee or its host
species remains to be determined but evidence from other species suggest is it
possible.

1.7 Knowledge gaps

There are many knowledge gaps which exist for this and other native bumble bee
species.

e The current distribution and abundance of this species is uncertain in central and
northern Ontario where there have been few recent surveys.

e Ecological and habitat requirements for overwintering and mating are unknown
for the Gypsy Cuckoo Bumble Bee and its host species.

e Itis unknown how Gypsy Cuckoo Bumble Bees find: a) each other for mating,
and b) host nests to usurp. If olfactory (i.e., smell) cues are used, such
chemicals might be used to attract Gypsy Cuckoo Bumble Bees for monitoring
and reintroduction work, if deemed appropriate.

e The minimum required host population size (Rusty-patched Bumble Bee and
Yellow-banded Bumble Bee) to maintain a sustainable Gypsy Cuckoo Bumble
Bee population is unknown. The minimum viable population size for the Gypsy
Cuckoo Bumble Bee has not been determined.

e The extent of environmental stressors (e.g., pesticide use, forage loss, habitat
fragmentation, disease and parasite dynamics, climate change and competition
with invasive species), and possible synergies between these stressors, requires
additional research.
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e This species’ dispersal ability and forage range size are unknown, and are
needed to inform land use planning and conservation efforts. Similar information
is unknown for its host species.

e While there is evidence cuckoo bumble bees can be reared in captivity (Lhomme
et al. 2013), the feasibility of conservation management tools such as
translocation, captive breeding and co-reintroduction with hosts requires further
research.

1.8 Recovery actions completed or underway

Recovery actions for one host species, the Rusty-patched Bumble Bee, are currently
underway as described in its Ontario recovery strategy (Colla and Taylor-Pindar 2011),
draft Canadian recovery strategy (ECCC 2016), and Ontario government response
statement (OMNR 2012). This species is currently listed as Endangered federally
(under SARA) and provincially (under Ontario’s ESA). The Yellow-banded Bumble Bee
was recently assessed as Special Concern federally by COSEWIC, and has been listed
as special concern under Ontario’s ESA, though it has not yet been listed under SARA.
Recovery actions for this host species will be undertaken in the future.

The citizen science program Bumble Bee Watch aids monitoring of bumble bees across
North America, including the Gypsy Cuckoo Bumble Bee and its host species. lItis a
citizen science program that collects data and photos of bumble bees from volunteers
across North America, in an effort to track and conserve bumble bees. All species are
identified or verified by regional experts, making it an increasingly valuable data source
for current and future analyses. There is currently a website
(www.bumblebeewatch.org) and an iOS app was launched in 2017. While it welcomes
and is primarily for incidental ad-hoc observations, there are already areas using it for
formal monitoring of bumble bees (e.g. Pinery Provincial Park). The collaborative
program is run by several partners, including The Xerces Society for Invertebrate
Conservation, the Faculty of Environmental Studies - York University, Wildlife
Preservation Canada, University of Ottawa, Montreal Insectarium, Natural History
Museum (London), and BeeSpotter..

Ontario released its Pollinator Health Action Plan in 2017. This includes objectives for
wild pollinator monitoring and habitat availability. As part of Ontario’s Pollinator Health
Strategy, the coating of corn and soybean seeds with neonicotinoid insecticides is being
regulated. This should reduce the amount of neonicotinoids taken up by flowering
plants in agricultural areas and their watersheds in future years.
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2.0 Recovery

2.1 Recovery goal

The recovery goal for the Gypsy Cuckoo Bumble Bee is to ensure the species’ long-
term survival in Ontario by achieving a self-sustaining population. This should be
achieved by protecting and managing host species’ populations and by detecting extant
populations of Gypsy Cuckoo Bumble Bee throughout the province. While the Rusty-
patched Bumble Bee is increasingly rare and has not been detected at its last known
Canadian site (Pinery Provincial Park), there are still numerous small populations of
Yellow-banded Bumble Bees which make this goal feasible. This should be
accomplished by mitigating threats to these species, including pathogen spillover,
habitat loss, fragmentation and degradation, pesticide use and climate change.

2.2 Protection and recovery objectives

Table 2. Protection and recovery objectives.

Number Protection or recovery objective

1 Survey, protect and monitor Gypsy Cuckoo Bumble Bees throughout their
Ontario range.

2 Monitor and recover host species (Rusty-patched Bumble Bee and Yellow-
banded Bumble Bee).

3 Monitor, create and improve habitat in or near Pinery Provincial Park and
other recently occupied sites in Ontario.

4 Conduct research to address knowledge gaps for the Gypsy Cuckoo Bumble
Bee.
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2.3 Approaches to recovery

Table 3. Approaches to recovery of the Gypsy Cuckoo Bumble Bee in Ontario.

Objective 1: Survey, protect and monitor Gypsy Cuckoo Bumble Bees throughout their

Ontario range.

Relative
priority

Relative
timeframe

Recovery
theme

Approach to recovery

Threats or
knowledge gaps
addressed

Critical

Ongoing

Monitoring and
Assessment
Education and
Outreach
Stewardship

1.1 Develop and implement a
standardized monitoring program to
be conducted by qualified personnel
and/or citizen scientists at Pinery
Provincial Park, Presqu’ile Provincial
Park, Dunks Bay and Oliphant Fen.
Example data sheet and protocols
can be found as the appendices in
Colla and Taylor-Pindar (2011).

e In addition to this protocaol,
BumbleBeeWatch.org can be
used as a tool to collect long
term data and verify species
identifications.

e Sightings should also be
submitted to Ministry’s central
repository at the Natural
Heritage Information Centre
(NHIC)

e Training programs should be
developed for public servants,
private sector and the general
public, to accurately ID
bumblebees to the species
level.

Knowledge gaps:
e Distribution and
abundance of
Gypsy Cuckoo

Bumble Bee

Critical

Ongoing

Inventory,
Monitoring and
Assessment
Research

1.2 Conduct an inventory program
for the Gypsy Cuckoo Bumble Bee
across the province, prioritizing
under-sampled areas (i.e., central
and northern Ontario), historical
Gypsy Cuckoo Bumble Bee sites
and areas with known extant host
populations (i.e. Yellow-banded
Bumble Bee)

Knowledge gaps:
e Distribution and
abundance of
Gypsy Cuckoo

Bumble Bee

10



https://www.bumblebeewatch.org/

Recovery Strategy for the Gypsy Cuckoo Bumble Bee (Bombus bohemicus) in Ontario

Communication
, Stewardship

naturalist groups, general public,
stakeholders, etc. about the
species’ ecology, threats and
identification.

: . Threats or
Relative Relative Recovery
- : Approach to recovery knowledge gaps
priority [timeframe theme addressed
Beneficial | Ongoing Inventory, 1.3 Engage volunteers throughout Knowledge gaps:
Monitoring and | the province to contribute data e Distribution and
Assessment through the BumbleBeeWatch.org abundance of
Education and | and the NHIC repository. Gypsy Cuckoo
Outreach e Create educational materials for Bumble Bee

Objective 2: Monitor and recover host species (Rusty-patched Bumble Bee and Yellow-

banded Bumble Bee).

Assessment
Education and
Outreach
Stewardship

standardized monitoring program to

be conducted by qualified personnel

and/or citizen scientists at recent
sites containing Rusty-patched

Bumble Bee or Yellow-banded

Bumble Bee populations. Example

data sheet and protocols can be

found as the appendices in Colla

and Taylor-Pindar (2011).

e BumbleBeeWatch.org can be
used as a tool to collect long term
data and verify species
identifications.

e Sightings should also be
submitted to Ministry’s central
repository at the Natural Heritage
Information Centre

. . Threats or
Relative Relative Recovery
L . Approach to recovery knowledge gaps
priority [|timeframe theme addressed
Critical Ongoing Protection 2.1 Protect (through stewardship) Threats:
sites with extant populations of the | e Decline of hosts
Yellow-banded Bumble Bee orthe |e Pathogens and
Rusty-patched Bumble Bee from parasites
habitat loss and fragmentation. This | e Habitat loss,
includes fragmentation and
e changes to land use which degradation
remove or fragment nesting,
forage, overwintering and
mating sites
e the addition of competitors such
as honey bees and managed
bumblebees to forage habitat
Beneficial | Ongoing Monitoring and | 2.2 Develop and implement a Knowledge gaps:

e Distribution and
abundance of
Gypsy Cuckoo
Bumble Bee and its
hosts

11
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shows it to be feasible and

beneficial.

e Use conservation management
tools such as translocation or
captive breeding and release
where feasible.

: . Threats or
Relative Relative Recovery
- : Approach to recovery knowledge gaps
priority [timeframe theme
addressed
Beneficial |Long-term | Protection 2.3 Augment host populations to Threats:
Management sustainable numbers if research e Decline of hosts

e Habitat loss,
fragmentation and
degradation

Knowledge gaps:

e Feasibility of
conservation
management tools

Objective 3: Monitor, create and improve habitat in or near Pinery Provincial Park and
other recently occupied sites in Ontario.

. Relative Threats or
Relative : Recovery
L timefram Approach to recovery knowledge gaps
priority o theme addressed
Necessary | Ongoing Management 3.1 Initiate or continue restoration Threats:
efforts in habitat where the Gypsy e Habitat loss,
Cuckoo Bumble Bee and its hosts fragmentation
have been found. and degradation
Use historical plant records to Decline of hosts
determine resource requirements.
Ensure blooming plants are present
throughout colony cycle
Necessary | Ongoing | Protection 3.2 For the area surrounding Pinery Threats:
Management Provincial Park or other recently e Pathogens and
Education and | occupied sites: parasites
Outreach e Determine whether there are e Habitat loss and
Communicatio greenhouses or farmers using degradation

n,Stewardship

managed bumble bees or honey
bees for commercial crop
pollination or honey production
within 10 km (i.e., honey bee
foraging distance) of the site.
Work with farmers to prevent
escape of managed bumble bees
(e.g., sealing of gaps in
greenhouses, freezing of colonies
before disposal). Work with
honeybee keepers and farmers to
ensure adequate disease
monitoring is occurring and
minimize the possibility of
managed bees foraging at
occupied sites. Mitigation

e Pesticide use

12
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Relative
priority

Relative
timefram
e

Recovery
theme

Approach to recovery

Threats or
knowledge gaps
addressed

reviewed in Goulson and Hughes
(2015)

Determine possible avenues for
insecticide contamination
(especially systemic insecticides)
of occupied site. Work with
surrounding landowners to reduce
the use of insecticides which may
travel in air, soil and/or water.

If herbicides are used, ensure they
are targeted and not negatively
impacting potential pollen/nectar
sources

Work with municipalities, the
agricultural industry, and managed
bee operators to reduce the threat
posed by managed bees to GCBB

and its hosts (e.g., from
parasite/pathogen transmission
and competition for flowering
resources).

e Restrict retail sale of products
containing neonicotinoids, limiting
sale to appropriate expert users
(e.g., authorized farmers, forestry
staff using neonicotinoids to

control invasive tree pests such as

Hemlock Woolly Adelgid, etc.).

Necessary

Short
term

Stewardship,
management,
education and
outreach

3.3 Develop habitat creation and
enhancement guides for the host
species (or at least Yellow-banded
Bumble Bee) and Gypsy Cuckoo
Bumble Bee for use in aggregate
operation and mine site closure plans.
Include lists of native forage plants for
each Ecozone in the guides. Update
the guides as new information
becomes available.

Threat:
Habitat loss and
degradation

13
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Objective 4: Conduct research to address knowledge gaps for the Gypsy Cuckoo

Bumble Bee.
Relative | Relative Recovery Threats or
T : Approach to recovery knowledge gaps
priority |timeframe theme addressed
Critical Ongoing Research 4.1 Carry out research on basic Knowledge gaps:
biology such as forage e Overwintering and
requirements/behaviour, response mating ecology and
to restoration practices, habitat
overwintering requirements, mating | e Minimum
behaviour, population dynamics, population sizes
and nesting requirements. required for Gypsy
Cuckoo Bumble
Bee and its hosts

e Dispersal ability
and forage range

o Effectiveness of
recovery actions

Critical Ongoing Research 4.2 Complete habitat assessments | Threats:
Management for sites with extant populations of e Habitat loss,
the Gypsy Cuckoo Bumble Bee or fragmentation and
its host species. degradation
e Determine minimum habitat
area required Knowledge gaps:

e Extent of
environmental
stressors

e Effectiveness of
recovery actions

Critical Ongoing Research 4.3 Determine minimum viable Knowledge gaps:
population size and minimum e Minimum
required host abundance to maintain | population sizes
a sustainable Gypsy Cuckoo required for Gypsy
Bumble Bee population. Cuckoo Bumble
e Perform population viability Bee and its hosts

analyses or other method.

Necessary | Ongoing Research 4.4 Determine lethal and sub-lethal | Threats:
impacts of stressors and e Habitat degradation
combinations of them, such as e Pathogens and
climate change, insecticides, honey parasites
bees and disease. e Climate change

Knowledge gaps:

e Extent of
environmental
stressors

14
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: . Threats or
Relative Relative Recovery
- : Approach to recovery knowledge gaps
priority |timeframe theme addressed
Necessary | Ongoing Research 4.5 Determine feasibility of captive Knowledge gaps:
breeding and release or e Feasibility of
translocation programs for the conservation
Gypsy Cuckoo Bumble Bee and its management tools

hosts.

e Minimum required habitat
requirements must be
determined

e  Minimum required host
population must be determined

e Disease screening and gene
tracking methods need to be
developed

e Best practices for translocation
and captive-rearing should be
developed.

2.4 Areafor consideration in developing a habitat regulation

Under the ESA, a recovery strategy must include a recommendation to the Minister of
Natural Resources and Forestry on the area that should be considered in developing a
habitat regulation. A habitat regulation is a legal instrument that prescribes an area that
will be protected as the habitat of the species. The recommendation provided below by
the author will be one of many sources considered by the Minister when developing the
habitat regulation for this species.

The potential habitat for the Gypsy Cuckoo Bumble Bee covers much of the province. It
is recommended that the area prescribed as habitat in the habitat regulation be based
on at least one of the following criteria being met.

a. Documented Gypsy Cuckoo Bumble Bee occurrence (within past 20 years).

b. Documented nests of host species (within past 20 years), within 10 km
(estimated bumblebee dispersal distance, e.g. Kraus et al. 2009 (gene flow)) of
historic Gypsy Cuckoo Bumble Bee occurrence.

Recent COSEWIC reports provide records of occurrence for the Rusty-patched Bumble
Bee (COSEWIC 2010) and Yellow-banded Bumble Bee (COSEWIC 2015) within past
20 years. In addition, the following sites are considered recent for the Gypsy Cuckoo
Bumble Bee: Pinery Provincial Park (2008), Presqu’ile Provincial Park (2000), Dunks
Bay (2000) and Oliphant Fen (2000). If this species or its hosts’ nests are located at
any new sites, the habitat regulation should be updated to include these.

15
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If individual Gypsy Cuckoo Bumble Bees or host species’ nests are found at any site (as
per criteria above), it is recommended that habitat be prescribed as a two kilometre
radius around the site where the individual or host species’ nest was seen. The distance
selected for the habitat regulation is based on studies completed for Buff-tailed Bumble
Bee (Bombus terrestris), a known host to the Gypsy Cuckoo Bumble Bee in the Old
World. The foraging distances of host species found in Ontario (Yellow-banded Bumble
Bee and Rusty-patched Bumble Bee) have not been studied, so information from the
closely-related and well-studied Buff-tailed Bumble Bee is used instead. The selected
distance is based on the host species foraging range, indicating where nests are most
likely to be found when an individual bee is sampled while foraging (i.e Gypsy Cuckoo
Bumble Bee habitat). A radius of two kilometres is recommended as it is known that
the Buff-tailed Bumble Bee forages from 625 up to 2500 m, though the further distance
is less likely due to energetic costs (Walther-Hellwig and Frankl 2000; Darvill et al 2004;
Wolf & Moritz 2008; Hagan et al. 2011).

Habitat can be, but is not limited to, natural or anthropogenic structures (e.g. buildings
with nests) or landscapes, including farms, forests, grasslands, and urban gardens. At
these sites, forage habitat (diverse floral resources), nesting habitat (e.g., rodent
burrows containing host bumble bee species) and overwintering habitat (e.g., rotting
logs and mulch) are critical to the species’ ecological requirements. Habitat which would
not be considered suitable within the radius includes open water, rocky cliffs and other
types of habitat which would not provide forage, nesting, mating or overwintering
habitat.

16
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Glossary

Central place provisioning: Where foraging individuals travel from a home base (i.e.
nest) to foraging location rather than passing through an area or travelling at
random.

Committee on the Status of Endangered Wildlife in Canada (COSEWIC): The
committee established under section 14 of the Species at Risk Act that is
responsible for assessing and classifying species at risk in Canada.

Committee on the Status of Species at Risk in Ontario (COSSARO): The committee
established under section 3 of the Endangered Species Act, 2007 that is
responsible for assessing and classifying species at risk in Ontario.

Conservation status rank: A rank assigned to a species or ecological community that
primarily conveys the degree of rarity of the species or community at the global
(G), national (N) or subnational (S) level. These ranks, termed G-rank, N-rank
and S-rank, are not legal designations. Ranks are determined by NatureServe
and, in the case of Ontario’s S-rank, by Ontario’s Natural Heritage Information
Centre. The conservation status of a species or ecosystem is designated by a
number from 1 to 5, preceded by the letter G, N or S reflecting the appropriate
geographic scale of the assessment. The numbers mean the following:

1 = critically imperilled
2 = imperilled

3 =vulnerable

4 = apparently secure
5 = secure

NR = not yet ranked

NH =Possibly extirpated
SU = Unrankable

Endangered Species Act, 2007 (ESA): The provincial legislation that provides protection
to species at risk in Ontario.

Obligate social parasite: A species which cannot complete its life cycle without laying
eggs in a host colony, which are then tended by the host species.

Species at Risk Act (SARA): The federal legislation that provides protection to species
at risk in Canada. This act establishes Schedule 1 as the legal list of wildlife
species at risk. Schedules 2 and 3 contain lists of species that at the time the
Act came into force needed to be reassessed. After species on Schedule 2 and
3 are reassessed and found to be at risk, they undergo the SARA listing process
to be included in Schedule 1.
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Species at Risk in Ontario (SARO) List: The regulation made under section 7 of the
Endangered Species Act, 2007 that provides the official status classification of
species at risk in Ontario. This list was first published in 2004 as a policy and
became a regulation in 2008.

Worker Caste: Specialized individuals within Eusocial insects which tend to the nest and
in general, do not reproduce.
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