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Summary
In June 2022, Varroa mite, Varroa destructor was detected in New South Wales in sentinel beehives located in the Port of
Newcastle area. The National Management Group agreed to attempt eradication of Varroa mite from New South Wales. Feral
European honeybees were recognised as a threat to the success of the eradication campaign. Based on published international
research, we deployed 281 swarm traps to assess Varroa mite infestation and to attempt control of swarming feral bees with the
intention to contain the natural spread of Varroa mite. Only two traps caught swarms and no Varroa mite was detected. We discuss
the possible reasons for our unexpectedly low capture rates and recommend the use of larger swarm traps with earlier deployment

strategies for future trapping programs.
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INTRODUCTION

In 2019/2020, Plant Health Australia (2021) valued
Australian exports of agricultural commodities at more
than Aus$25 billion. Pivotally, European honeybees
(EHB) (4pis mellifera L.) and all pollinating insects
contribute to the pollination many of these crops,
which were valued at Aus$14.2 billion in 2017
(Karasinski 2018; Frost 2022; APAL 2022). Within the
honeybee industry, honey and beeswax production was
valued at Aus$162 million (Plant Health Australia
2021). In 2018, the Australian honeybee industry
contained approximately 25,000 registered beekeepers
managing about 672,200 hives (Plant Health Australia
2021). The industry continues to expand. By 2023,
there were about 49,000 beekeepers managing 866,000
hives with a farmgate value of Aus$363.6 million
(Clarke and Le Feuvre 2024). In summary, the
honeybee industry is a significant contributor to the
Australian economy.

The Australian honeybee industry faces many
challenges, including exotic pest and disease
incursions (Horwood et al. 1993; Gillespie et al. 2003;
Hill et al. 2020). Until recently, Australia was the only
major honey producing country in the world free from
Varroa mite. Saunders (2022) predicted that the
establishment of Varroa mite in Australia would cost
more than Aus$70 million each year. Unfortunately,
Varroa destructor (Anderson and Trueman) was
detected in NSW near the Port of Newcastle on 22 June
2022 (Bourke et al. 2024). Varroa mites feed on larvae,
pupac and adult honeybees causing malformation,
weakening adult bees, and acting as a vector for many
viruses affecting honeybees. During the Australian
Varroa response, CCEPP (see Anderson et al. (2017)
for details) supported several strategies with the intent

of eradicating the NSW Varroa mite incursion. One
such tool was the use of EHB swarm traps.

Swarm traps can be an effective tool for controlling
feral EHB populations (Schmidt and Thoenes 1987,
1990a; Villa 1993; Oldroyd 1998). Population control
by trapping and eradication of reproductive progeny is
more easily achieved for species that have low
reproductive potential. Therefore, feral EHB are ideal
candidates for population control by trapping as
colonies only produce one to three viable reproductive
swarms per year (Schmidt and Thoenes 1990a).

Therefore, the use of artificial swarm traps can be an
effective and cost-efficient method to capture and
control feral honeybee swarms. This technique was
used successfully by the United States Department of
Agriculture to manage the arrival of Africanized bees
in the 1980s and 1990s (Schmidt and Thoenes 1987;
Villa 1993). In the USA and Mexico, over 40,000
swarm traps were utilised to monitor and stem the
spread of Africanised honeybees at the peak of the
honeybee control activities (Villa 1993).

Nest cavity selection by feral honeybees is a well-
organised process involving scouting, evaluation of
different cavities, and coordinated movement of the
swarm (Seeley et al. 1979; Seeley and Visscher 2003).
The physical characteristics of nests, such as cavity
volume and entrance size, are critical components in
the selection of cavities by scouts (Seeley and Morse
1976; Morse et al. 1993; Cunningham et al. 2022). The
colour of the trap exterior is not important (Seeley et
al. 1989), except that darker boxes can overheat in
hotter conditions. Trap placement can influence
occupation success (Seeley et al. 1989); a higher
position above the ground around 5 m is preferred, and
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the trap should be highly visible to maximise the
likelihood of discovery by scouts. A partly or fully
shaded area is preferable in warmer climates to avoid
overheating (Seeley and Morse 1976; Seeley et al.
1989).

Studies investigating the distance travelled by swarms
from founding colonies have varying results but
suggest that, if resources are present, a swarm will not
travel longer distances than necessary. Consensus
waggle dances prior to swarm dispersal indicate that
most swarms move 500 to 1,500 m to natural, unbaited
cavities (Seeley and Morse 1976). Jaycox and Parise
(1981) found that artificial swarms preferentially
occupied empty hives at distances of 200 m or less.
Schmidt and Thoenes (1990a) demonstrated that the
highest occupation rates by swarms (albeit for A.
mellifera Africanised) were between 250-500 m, and
that while occupancy did occur for shorter (100 m) and
longer (1000 m) distances, they were at much lower
rates. Also, Wenner et al. (2009) found that honeybee
swarms normally move a geometric mean distance of
800 m from their parent colonies.

Previous studies found the addition of synthetic
Nasonov gland components to swarm boxes
significantly enhanced swarm trap occupation in
various ecosystems (Free et al. 1981; Kigatiira et al.
1986; Schmidt and Thoenes 1990b). Additionally, the

use of pheromones as an attractant would likely
increase the distance a swarm is willing to travel. For
example, Schmidt and Thoenes (1990b) used synthetic
Nasonov and estimated that they captured 90% of
swarms from a 38-colony apiary using 48 swarm traps
at distances between 50 and 1000 m. Also, Schimdt
(2001) demonstrated a significant hierarchical
preference for swarm traps using Nasonov pheromone
lures. Therefore, we considered that swarm traps could
become an efficient and powerful tool to control feral
EHB and aid in containing the natural spread of Varroa
mite. The effectiveness was likely to improve when
used in combination with bait stations. Here, we
describe swarm traps used to trap swarms and hence to
minimise the spread of Varroa mite by monitoring and
eradicating reproductive swarms of feral EHB in
Varroa Mite Eradication Emergency Zones (EEZs) in
the Central Coast, Newcastle, Nana Glen, Gumble and
Kempsey regions of NSW.

MATERIALS AND METHODS

We deployed 281 swarm traps starting on 16 August
2023, beginning with 7 traps within the Gumble EEZ.
Swarm trap deployment continued along the
designated feral bee containment line from late August
to November 2023 as resources allowed. Inspections
continued until 25 September 2023 following the
NMG decision to transition from eradication of Varroa
mite to management of the pest species.

Figure 1. Swarm trap (5-frame box) secure.

to tree branches using ratchet strap.

Figure 2. Larger 40 L swarm trap with swarm
prior to occupation.
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Swarm boxes

Our swarm traps were approximately 21-41 L in
volume and made of wax-dipped pine or marine ply
(Figures 1 and 2). Most traps were based on a 5-frame
Langstroth nucleus box, internal dimensions 46.5 (L)
x 18.4 (W) x 24.2 (H), 20.7 L in volume, but with two
circular entrances (2.5 cm in diameter) on both ends of
the box (Figure 1). The other main box design was a
larger, swarm trap specific design, with internal
dimensions 46.0 (L) x 18.0 (W) x 49.0 (H), 40.6 L in
volume (Figure 2). Each swarm trap was branded with
DPI brand “A27” and National Varroa Mite
Emergency Response labels applied to the outside for
identification. Lid brackets were attached to each box
with 15-20 mm screws and/or duct tape used to secure
lid and weatherproof the gap between lid and box.
Traps were elevated from the ground; higher
placement was preferable with a safety step used to
reach higher branches. We avoided the use of ladders
on uneven ground for safety and operational reasons.
Swarm traps were set up on metal posts (known as
“star pickets”) or attached to trees using screws, straps
or hooks. Each swarm trap contained at least three
frames (new or used, irradiated) with new wax
foundation. We applied an attractant (Nasonov /Swarm
Commander) to the underside of the trap lid, and also
to the entrance or landing platform of the box. A small
amount of melted irradiated hive wax was applied to
the bottom of the box. Sites were within observed EHB
activity and in part or full shade. Where possible, traps
were installed at distances of 50 to 1000 m from likely
feral EHB colonies.

Surveillance, sampling and euthanasia

Swarm traps were visited by field staff regularly (every
2-7 days) and were reported as “occupied” in MAX
when bees were observed flying in and out. When
boxes were deemed as occupied, an inspection was
scheduled by a swarm team. Swarm teams used PPE
(bee suit and gloves) to protect against bee stings and
used a bee smoker to calm the bees.

If, upon inspection, the swarm trap was occupied by a
colony of honeybees, a large tub (50-100 L heavy duty
plastic container with lid) was prepared and soapy
water added (up to 10 cm deep). Soapy water was made
by mixing water with non-foaming dishwashing liquid
detergent in accordance with APVMA permit
PER90262. A 35 L bucket was prepared for sieving
bees and mites by attaching a paint straining cloth (to

collect Varroa mite) and securing a plastic sieve (to
collect honeybees) over the straining cloth.

Swarm traps were removed from their housing (trees,
metal posts) and placed on the ground for ease of
management. The lid was removed and the trap and
frames inspected. Where possible, the queen was
captured and stored in a queen clip to better control the
colony. Then, each frame was removed and the bees
shaken from the frames into the soapy water. The lid
was added and the tub was vigorously shaken until all
bees were euthanised. After euthanasia, the bees and
any Varroa mites present were simultaneously sieved
through a large plastic sieve to remove bees, and paint
straining cloth to remove Varroa mite. Subsequently,
any bees caught in the strainer were placed back into
soapy water and washed again. This process was
repeated three times (three washes in total) to ensure
any mites were dislodged. The abundance of
euthanised bees was measured using a volumetric
flask/jug. Euthanised bees were double bagged, sealed
and frozen for at least 48 hours prior to disposal.
Finally, the swarm trap was cleaned with ethanol, any
removed frames replaced with new frames, and the
swarm trap reset.

Spring Strategy Containment Line

Swarm traps were initially paired with existing bait
stations deployed within a ‘containment line’,
established at 2 km from the Varroa mite EEZ
perimeter and extending for approximately 3km
toward the centre of the EEZ (Figure 3). The proposed
swarm trap site locations were set on a grid, with each
site set 2 km apart. Swarm traps were not deployed
along the coastal strips of EEZs.

A swarm trap pilot study was initiated on the 16
August 2023 in the Gumble EEZ to evaluate bee
attraction to the traps, with early signs of scout bee
recruitment to deployed swarm traps. Subsequently,
deployment began within the main Varroa mite
containment line extending from Topi Topi, west of
Singleton, extending south to St Albans and Berowra
(Figure 4), along with the Nana Glen, Gumble and
Kempsey regions of NSW. Prior to deployment,
permission was gained from landholders to install the
traps. GPS coordinates were obtained for each swarm
trap site. All swarm trap details were entered into
MAX, an electronic biosecurity case management
platform.
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RESULTS
During the inspection period, swarms were detected in
two traps (trap ID GUM-03-ST1 and GUM-04-ST1),
both of which were in the Gumble EEZ. Both occupied
traps were based on the larger volume box design

(Figure 2).

Swarm trap GUM-03-ST1 was deployed on 16 August
2023, with subsequent bee activity observed at the
entrance beginning on the 18 September 2023. Further
observation on the 20 September 2023 confirmed bee
occupation and the swarm was subsequently
euthanised with the soapy water method described
above on the 22 September 2023. The queen was
identified and euthanised with the swarm which
measured 1.5 L (wet bees) in volume. No Varroa mite
was detected in the swarm.

As with GUM-03 ST1, swarm trap GUM-04-ST1 was
deployed on 16 August 2023. Bee occupation was first
observed on the 22 September 2023 and was
subsequently euthanised on the same day with soapy
water. The swarm measured 2.0 L (wet bees) in
volume. No Varroa mite was detected in the swarm.

DISCUSSION

Contrary to expectations, we captured only two
swarms from 281 swarm traps. Based on our results,
we conclude that swarm boxes were not an efficient
tool (during August-September) to capture swarms
although there was no way of assessing how many feral
swarms took flight during the assessment period.
Encouragingly, neither of the swarms contained
varroa. There could be several reasons for our results.
Swarm boxes may be more successful later in the
season as our boxes were deployed early in the season.
Weather conditions may not have been conducive to
feral EHB swarming in August-September. We have
not way of knowing the number of alternative sites
available in the surrounding environment that where
attractive to feral swarms. Our swarm boxes had to be
designed and placed to suit our labour force for safety
reasons. Swarm traps of our design may not be
attractive for feral honeybees in the Australia setting.
Previous studies showed that nest cavity volume is a
key component in the selection of cavities by scouts
(Seeley and Morse 1976; Morse et al. 1993;
Cunningham et al. 2022). Our two main trap designs
measured 21 L and 41 L in volume which might be
considered small when compared with natural nest
sizes. Seeley (1977) found a wide distribution of
natural nest volumes (12 to 443 L), but most nest
volumes were clustered in the 20 to 100 L subrange.
When presented with trap sizes of 10 L, 40 L or 100 L,
swarms in Ithaca preferred 40 L boxes.

Notably in our circumstances, the two traps that
captured swarms in Gumble were of the larger 41 L
design, and we suspect that the swarming preference
was for larger nesting cavities. Future trapping efforts
may consider a larger trap volume to increase
occupation rates by feral swarms. However, safety of
field crews must be considered as the increased size
and weight of the trap becomes unwieldy. This is
particularly true when ladders are utilised for elevated
trap placement, particularly on uneven ground.

The timing of our trap deployment may have been too
late. Due to resource constraints, the swarm trap pilot
trial in Gumble didn’t start until mid-August 2023,
with the main feral bee containment line deployed in
the following months. Notably, the only traps that
caught swarms were in the Gumble region. Gumble is
situated in Central West NSW and lies in high altitude
where spring conditions arrive later in the year. While
there are some studies that suggest colonies may send
out scouts to search for new nest sites several days
before the entire swarm issues (Seeley et al.1989),
there were recommendations from industry that this is
too late for Australian conditions. Sydney Bee Rescue
reports regular occupation in their swarm traps in
spring and early summer when the traps are deployed
in winter (June) in NSW, Australia (A. Wilson,
personal communication, Jan 22, 2023). Additionally,
they report that boxes that face south and are placed 2
— 4 m (or higher if safe to do so) above ground level
have increased rates of occupation. In a long-term
Australian study, Cunningham et al. (2022) reported
nest box occupation by swarms after nest boxes were
in place for at least eight months before the first
surveys which were conducted in July 2010. In
Cunningham study, the highest level of nest box use
was recorded in spring 2011, and the following spring
in 2012, possibly indicating that boxes that were in-situ
for some time have higher rates of occupation success.
Our data possibly supports earlier deployment of traps
to increase occupation success.

During the Varroa Mite Emergency Response, there
were multiple time-critical programs operating
concurrently, including the euthanasia of both
managed and feral honeybee hives. These programs
aimed to destroy managed honeybee hives to firstly
contain the spread of Varroa mite to EEZs and
ultimately to eradicate it from the EEZ. The
progression of these programs meant greatly lower
numbers of honeybee colonies, both in managed
apiaries and feral honeybee colonies within EEZs.
Therefore, fewer honeybee colonies would result in
fewer swarms to occupy traps. Furthermore, feral
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colonies that were destroyed in the eradication effort
would leave an open nest site, such as a tree hollow,
providing increased availability of natural nesting sites
for swarming feral honeybees. While there was
evidence of feral bee populations remaining in the
wild, the success of the managed hive destruction and
feral honeybee eradication programs may explain the
low occupation rates in our swarm traps.

Despite our literature review of international studies,
our swarm traps were not as successful as envisaged.
Recommendations for future use of swarm traps would
be to increase the box volume and to ensure early
deployment of traps (in winter). Additional research is
required to better inform the use of swarm boxes in our
environment.
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