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The endemic Tasmanian Digger Wasp Williamsita tasmanica is only known from 13 registered museum specimens, with little recorded on 
its life history. A nesting aggregation of females was observed over a 25-day period, enabling the first detailed observations of host log, nest 
design, prey and egg deposition, and behavioural patterns to be made. Cells were provisioned with large flies (order Diptera) of nine species 
from nine genera and four families to observe behaviour. This aggregation used a large eucalypt with an exposed core of friable brown rot 
for nesting. Our study showed that the day-to-day behaviour of the female is predictable, centring on nest construction, hunting large flies 
and egg-laying. This information has been lodged on the Atlas of Living Australia and voucher specimens collected for the Queen Victoria 
Museum and Art Gallery to facilitate further taxonomic study.
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INTRODUCTION

Digger Wasps (Crabronidae) are named after their nesting 
habit in that, after mating, females dig long tunnels into 
the soil, sand or in dead wood. A cell, or brood chamber, is 
located at its end. The cell is then stocked with arthropod 
prey on which the wasp larva feeds. Many Crabronidae 
are host-specific, only provisioning brood chambers with 
particular families, genera or even species; others have 
‘catholic tastes’ (O’Neill 2001), targeting a wide range of 
species (Evans 1966). Most are solitary and form separate 
nests; however, some species are gregarious and form nesting 
aggregations (Marshall 2017, Maximillians 2017). 

The world crabronid fauna comprises 9,009 described 
species (Pulawski 2020a). In Australia there are 689 
described species; the majority (442 species in 29 genera) 
are in the subfamily Crabroninae (AFD 2020a, b). Currently 
just 12 described species in three genera within the tribe 
Crabronini are recorded from Tasmania (ALA 2020a, 
Pulawski 2020b) (unrecorded species may be present). These 
include three species of the little-known genus Williamsita: 
W. bivittata (Turner 1908), W. neglecta (Smith 1868) and
the endemic W. tasmanica (Smith 1856) (Semmens et al.
1992, AFD 2020d). In late March 2020 the first author
discovered a number of W. tasmanica that were using

sections of a rotting log as a nesting site. Here we report 
our ecological and behavioural observations of this nesting 
aggregation of W. tasmanica.

About Williamsita

The 11 known species in the genus Williamsita Pate, 1947 
comprise nine that are endemic to the continent of Australia, 
one to New Caledonia and one to Vanuatu (Leclercq 2006). 
Williamsita are recorded in all Australian states and territories 
with some species widespread, and others endemic to specific 
states or regions. Little is known of Williamsita natural 
history. To the best of our knowledge, only W. bivittata 
has been reported on; with host log, nesting behaviour and 
design, feeding behaviour and diet being documented by 
McCorquodale et al. (1989) and Evans and Matthews (1971).

Williamsita in Tasmania

Williamsita tasmanica has previously been collected in 
small numbers from Cranbrook, Poatina, Liffey, Scottsdale, 
Wayatinah, Falmouth, Harford and Arthurs Lake. During 
the review of this manuscript a further 15 specimens were 
identified at the Tasmanian Museum and Art Gallery. W. 
neglecta is known from South Australia and Tasmania; in 
Tasmania it has been collected from Scottsdale in 1949 (a 
single specimen, interestingly collected alongside four W. 
tasmanica), Pioneer, Cranbrook and Herrick. W. bivittata 
is recorded from New South Wales, Queensland, South 
Australia, Victoria and Tasmania. However, in Tasmania it is 
apparently only known from two specimens: a male collected 
in Launceston in 1915 and a female from Ellendale in 1949 
(fig. 1) (Leclercq 1974, 2006; AFD 2020c, ALA 2020b). 
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Williamsita tasmanica

While there are numerous subtle morphological differences 
among the three Williamsita species found in Tasmania, the 
most obvious is the colour of the banding on the thorax 
and abdomen – W. tasmanica has yellow (pl. 1), whereas 
W. bivittata and W. neglecta have orange.

FIELD OBSERVATIONS

The wasps were found on a peri-urban property at Deviot in 
the Tamar Valley, northern Tasmania (493878 E 5435390 
N, 60 m altitude) in an open-pasture habitat with extensive 
eucalypt woodland about 70 m away. The female wasps 
were observed opportunistically over 15 days between 
28 March and 21 April 2020 and direct observation and 
video review were used to gather behavioural data. They 
were first observed visiting the cross-sections of a recently 
cut, well-aged eucalypt log measuring 600 mm diameter. 
The heartwood was extensively affected by brown rot. Five 
discards of the rotten heartwood (referred to here as cores), 
each measuring 200–400 mm diameter and 300 mm long, 
formed the basis of our observations (pl. 2). 

During the observation period, the mean maximum 
and minimum temperatures were 18.5°C and 8.8°C, 
respectively (BOM station 091237). This mean maximum 
temperature was down nearly 6°C on the summer 
maximum temperature when insect optimal performance 
and hours of activity would be maximised (see O’Neill 
2001, Chapter 9 and Bale et al. 2002 for an overview of 
thermoregulation), and the wind-chill factor on some days 
caused the apparent air temperature to be as much as 12°C 

below the actual temperature. An infrared thermometer was 
used to measure surface temperatures at the nest entrance. 
Rainfall was sporadic during this time; six of the 25 days 
had precipitation greater than 1 mm, and the most rain 
in a 24-hour period was 35.8 mm (BOM station number 
091255). Wasps were not observed active outside the nest 
on cold and/or high rainfall days.

Observation methods

Direct observation provided some limited information on 
the wasps’ hunting behaviour when they were away from the 
nest, while over 20 hours of continuous video was recorded 
on 1) a wide angle GoPro video recorder, and 2) a Nikon 
D800 DSLR with a 60 mm prime lens. This footage was 
reviewed and the time spent at different locations within the 
nest, or undertaking various activities including behaviour 
was recorded. Seven positions, and associated behaviour, 
were identified: 
• in	 nest	 (out	 of	 sight:	 probably	 digging,	 storing	 prey,

depositing egg or akinesis ('asleep'))
• inside	entrance	(sitting	stationary,	grooming	or	digging)
• at	 entrance	 (removing	 frass,	 grooming	 or	 apparently

basking)

FIG. 1 – Known Tasmanian collection locations for Williamsita 
tasmanica (black), W. neglecta (grey) and W. bivittata (white). 
Data from Leclercq (2006) and this study.

PLATE 1 – Williamsita tasmanica. Female (left) (QVM.2020.12. 
0013), and male (right) with lateral abdominal banding inset 
(QVM.2020.12.0006). 

PLATE 2 – One of the five cores used by Williamsita tasmanica, 
and the cuboidal effect created by the brown rot (inset). 
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•	 head	out	of	entrance	(apparently	basking)
•	 thorax	out	of	entrance	(apparently	basking,	or	preparing	

to take flight)
•	 in	flight	(orientation	flight),	and	
•	 out	 of	 view	 (flown	 away	 and	 probably	 hunting	 or	

feeding).
It is difficult to determine how many different individuals 

were observed over the observation period; however, two 
long-term residents provided the bulk of the video footage. 
Another two wasps appeared to reside for many days, but 
may have moved between the nests being observed, and it 
is unclear how many non-resident wasps were short-term 
visitors. The generalised behaviour pattern described below 
is drawn from observing many wasps for a short time, and 
a few wasps for a long time. This reflects the opportunistic 
nature of the study.

By 21 April there were no active wasps and the nests 
were opened. In all, 11 nests were opened and at least 
25 prey items were recovered. Only one resident female 
wasp remained; she was captured, along with nine that 
had been netted in flight at the start of the observation 
period. These specimens were lodged in the entomology 
collections of the Queen Victoria Museum and Art Gallery 
(QVMAG) (QVM.2020.12.0007-0016; pl. 3). Nest design 
was recorded and the prey preserved and also lodged in 
the QVMAG collection (QVM.2020.12.0017-0039). The 
wasps average head width was 4.57 mm ± 0.5 (SD) (range 
= 3.8–5.2 mm), and body length was 16.33 ± 1.1 (SD) 
(range = 14.3–18.1 mm, n=10).

OBSERVATIONS ON BEHAVIOUR

Nesting behaviour

Site selection
Female wasps were immediately attracted to newly exposed 
brown rot cores. They flew slowly and closely to the vertical 
surfaces of the wood investigating all potential nest sites 
whether they were in solid or rotting wood. It was clear that 

some sites presented certain attributes apparent only to the 
wasps, initially attracting them, even though they were not 
always suitable nest sites. A few nests that were started in 
semi-solid timber were eventually abandoned whereas all 
successful nests were established in brown rot cores.

At each potential site (e.g., beetle larval gallery; crack 
or indentation in the brown rot), a wasp would land and 
immediately investigate. They would examine the potential 
entrance, or enter and inspect more significant voids or 
galleries, and then quickly take flight and move on. Often 
a wasp would return to previously explored sites. Also, 
these same sites were inspected by other visiting wasps. 

Some sites were abandoned after a short period of 
‘appetitive digging’ (Evans 1966). For instance, one 
former larval gallery of a longhorn beetle (Coleoptera: 
Cerambycidae), which formed a ‘u’-bend with both ends 
opening close together on the same surface, was initially 
attractive to the wasp. After a short time digging, it quickly 
abandoned this gallery. Many wasps visited this and similar 
sites, and repeated the process – inspect, dig, abandon.

Digging 
Initiating galleries in undisturbed brown rot cores: One 
wasp was observed beginning a nest in a split between 
cubic sections in the brown rot (pl. 4). The wasp vigorously 
chewed away the brown rot, rotating its head back and 
forth about 320°, and its body 360° as it bored head-first 
into the wood. The front pairs of legs intermittently raked 
frass beneath the body, with the rear legs then pushing it 
backwards and outwards. Raking was aided by the presence 
of pecten (comb-like structures) on the tibiae and tarsi of 
the intermediate and posterior legs. The resulting mound 
of frass surrounded the entrance and the wasp made no 
attempt to move it further. At some stage the nest became 
deep enough, and wide enough for the wasp to enter and 
turn around. The wasp then began to push the frass out of 
the entrance with its head and mandibles like a bulldozer. 
The bulldozer method was the modus operandi for nest 
excavation by all the other wasps observed.

PLATE 3 – Female Williamsita tasmanica collected in this study (QVM.2020.12.0007-0016).
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Utilising an existing hole
Most nests were made using existing holes or significant 
(> 10 mm deep) depressions and splits in the cores. These 
openings measured 6–10 mm diameter/width. Once a hole 
was deemed suitable the wasp would begin to excavate deep 
into the brown rot.

Burrowing
In the early stages of nest-making wasps would repeatedly 
disappear into the nest, before returning to the entrance 
pushing out frass, followed by basking or grooming in the 
entrance. During a one-hour period, wasps were observed 
moving between the nest interior and entrance between 
eight and 20 times. They would spend between 10 seconds 
and eight minutes inside the nest, and 15 seconds to five 
minutes sitting in the entrance after pushing out the frass. This 
same pattern of behaviour was repeated in well-established 
nests during the morning hours when the temperature was 
14°C–17°C degrees. 

Unsuccessful nests
Of the 11 nests observed, five were ‘unsuccessful’, in that 
they were abandoned after one or two days of digging. 
Visiting wasps would inspect these nests but also abandon 
them. When the nests were opened it was apparent that the 
brown rot was minimal and hard wood was encountered 
during digging, limiting nest expansion. Typically, these 
nests were single, horizontal galleries measuring 30–60 
mm in length and 12–14 mm in diameter. The end of the 
gallery was slightly bulbous, indicating exploratory digging 
to continue into the core.

Successful nests
The remaining six nests were successful in that they were 
inhabited for multiple days, and when opened, contained 
one or more cells (discussed further). These nests were 
monitored to document the daily routine of W. tasmanica.

Daily pattern of behaviour

The resident wasps used these nests for up to 21 days. Each 
day they repeated a limited range of activities. 

Opening the nest
A visible plug of frass closed off most nests from mid-
afternoon to early morning each day. This plug was removed 
when the temperature reached 14°C. The wasps would 
then sit inside the entrance for about one minute, and 
then expose their head, and eventually their thorax, to the 
sunlight for around five minutes. They then retreated into 
the nest interior to dig. 

A cycle of digging for 1–4 minutes, followed by pushing 
frass out of the nest, continued until the temperature 
reached 16°C. Frass was pushed out of the entrance using 
the head and mandibles. Digging lasted for 90 minutes 
or more. Sometimes the wasps would break from digging 
to either sit inside the entrance grooming themselves for 
2–15 minutes or exposing their head and thorax to the 
sun for 1–2 minutes. 

Once the temperature reached 16°C the wasps became 
more active, first by repeatedly moving between the 
entrance and the nest interior, and then spending more 
time at the entrance. They would sit at the entrance, 
eventually exposing their head and thorax to the sun for 
a few minutes at a time before again returning into the 
nest. This continued until it reached 17°C which was the 
temperature at which flight began.

Immediately prior to taking off, the wasps would 
typically pause for about 10–30 seconds, first inside the 
nest, then at its entrance, then with head protruding from 
the entrance and finally with the thorax also protruding. 
This was repeated on nearly every flight by every wasp. 
After taking off the wasps conducted an orientation flight.  

Orientation flights 
When the wasps left the nest they first conducted an 
orientation flight to collect visual clues for their return flight. 
They would take 10–30 seconds to survey the nest site and 
immediate surrounds before leaving the area. On days with 
multiple flights of shorter duration the orientation flight 
was reduced to 2–5 seconds in the latter flights.

Hunting
Two adults were observed apparently searching logs for 
prey. They used an attenuating, creeping-line search pattern, 
repeatedly flying past small, dark-coloured, cuts and abrasions 
on the logs, sometimes landing and then immediately taking 
off. It was apparent that any small, dark-coloured irregularity 
on the logs may have resembled a basking fly to the wasp 
(as flies were the only prey items found in cells).

It is unknown where the wasps went to successfully hunt. 
The time away from the nest varied between 8 and 103 
minutes, and the maximum number of flights recorded by 
one wasp in one day was six. Wasps were recorded returning 
to the nest, some a single, presumably paralysed prey which 
was carried below the body with the head facing forward. 
One wasp was recorded making four consecutive successful 

PLATE 4 – Female Williamsita tasmanica initiating a gallery in 
the brown rot core of a eucalypt log. Note the mound of frass 
around the entrance.
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hunts within 162 minutes. Each return to the nest was 
1–3.5 minutes long, which was presumably enough time 
to lodge the prey in a brood cell and possibly to lay an 
egg (discussed below).

Defending the nest
Wasps vigorously defended their nests from conspecific 
females as well as other hymenopterans. Resident wasps were 
seen blocking the entrance to stop conspecifics landing. In 
one instance the native bee Callomelitta picta (Colletidae), 
which also nests in soft rotting wood and were seen to 
regularly search the cores in the mid-afternoon, was seen 
to enter a W. tasmanica nest and leave after being forcefully 
ejected. If two W. tasmanica were in flight near a nest the 
resident wasp would repeatedly attack the competitor from 
behind until it moved away from the entrance. Non-resident 
wasps were not seen to successfully enter a nest when the 
resident was present. However, we were not able to identify 
individual wasps and so cannot be sure if non-resident wasps 
entered unattended nests.

Inspecting the nests

Nest design
The simplest of the opened-up nests were single, horizontal 
tunnels, measuring 90–140 mm long and 10–12 mm in 
diameter, and terminating in a cell. Tunnels ran parallel 
to the long axis of the log, with the grain of the timber, 
and following veins of brown rot. The more complex nests 
were 130–175 mm long, with a long main tunnel and one 
or more side branches, or shallow caverns, each ending in 
a cell (pl. 5). In all cases, cell length was 10–20 mm, and 
each cell was sealed closed with dense plugs of frass 20–60 
mm in length.

Prey
Five of the successful nests contained some cells with 
between one and six presumably paralysed prey, all inserted 
head-first. The prey comprised adults of 11 species from 
four fly families (table 1; QVM.2020.12.0017-0039). The 
average prey body length was 10.46 ± 1.44 mm (SD) (range 
8.25–12.75 mm).

Egg deposition
Evidence of egg-laying was found in two chambers within 
the one nest. First, an egg was found fastened to the ‘throat’ 
of a fly, i.e., ventrally between the head and prothorax (pl. 6, 
left). On the second occasion, a first instar larva was found 
at this same body position, apparently feeding through the 
cervical membrane (pl. 6, right).

There was also what appeared to be a larval cocoon in a 
chamber with older (desiccated and crumbling) host flies. 
This casing may be of a W. tasmanica that had successfully 
completed development and hatched earlier in the season 
or the previous one. 

PLATE 5 – Two-dimensional diagrammatic representations 
of six nests of Williamsita tasmanica (not to scale). Shading 
represents frass plugs.

PLATE 6 – Williamsita tasmanica egg (left) and first instar larva (right) on Calliphora stygia 
(Calliphoridae) prey.
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DISCUSSION

Here we report the first observations of host log, nest 
design, prey and egg deposition, and behavioural patterns 
of W. tasmanica. There are similarities with W. bivittata, 
the only other species of Williamsita to have been studied. 
McCorquodale et al. (1989) provides comprehensive inform-
ation on nest design, prey diversity and egg deposition from 
an aggregation collected from a eucalypt log in Canberra. 
There are similarities in the density of that eucalypt log 
and the cores in this study, in that they reported variable 
moisture content and firmness through the log, typical of 
decaying timber. Evans and Matthews (1971) made a brief 
reference to females and their calliphorid prey that were 
collected from a willow log in suburban Melbourne, which 
indicates that W. bivittata is capable of using host logs from 
multiple tree species; however, no mention was made of its 
density or the presence of decay. 

Methodology and study site
The detailed information gained in this study by reviewing 
and replaying video footage far exceeded that of direct 
observation. However, this only applied to activity in front 
of the camera; direct observation provided supplementary 
information outside the camera’s field of view. The presence 
of an observer did not appear to influence wasp behaviour 
except when a shadow crossed their path, in which case they 
retreated into their nest or, if they were in flight, moved a 
short distance away for a short time. Video negated this risk 
and allowed for longer and more detailed study than would 
have been possible by direct observation.

The location of the brown rot cores in this study, being 
in the middle of a paddock and exposed to the elements, 
is not entirely natural. There is a possibility that this 
situation could be naturally replicated on a grazing property. 
However, it is more likely that brown rot would be exposed 
in a woodland or forest setting. The microclimate, amongst 

many factors, in these two settings is highly likely to be very 
different, and hence the suitability for W. tasmanica use. 

Host log
The importance of large-diameter dead eucalypts with 
brown-rot centres (standing and fallen) in temperate 
forests to saproxylic insect diversity, particularly beetle 
diversity, is well established (Grove 2002, Grove & Meggs 
2003, Yee 2005, Yee et al. 2006, Wardlaw et al. 2009, 
Grove & Forster 2011). W. tasmanica can now be added 
to the list of Tasmanian invertebrates utilising this same 
habitat. Our study log, when first cut to expose the cross-
sections with rotten heartwood, mimicked a recently 
fallen dead eucalypt. This rotten heartwood appeared 
to make for easy digging, yet maintained its structural 
integrity, and would provide relatively stable moisture 
levels and temperatures, as well as protecting cells during 
larval development (see Yee 2005).

Nest design
Nests of W. tasmanica and those of W. bivittata are very 
similar, both having generally horizontally orientated tunnels 
and with side branches, where present, terminating in a cell 
closed off with frass. Where the species’ nests differ is in 
the number of sequential cells in any branch. Documented 
nests of W. bivittata have multiple branches, each with up to 
three sequential cells, whereas all our observed W. tasmanica 
branches are single-celled, except for one containing two cells. 
This may simply reflect the characteristics of the host log 
(ease of digging) and/or the time available to the wasps for 
nest-building prior to being opened. These factors may also 
explain the prevalence of short branches and the presence of 
shallow cavities in the W. tasmanica nests. Another difference 
is the tunnel diameter: those of W. tasmanica (10–12 mm) 
are about 50% larger than those of W. bivittata (6–8 mm; 
McCorquodale et al. 1989). This reflects the size difference 
between these two species, the head of W. tasmanica in this 
study (4.57 mm) being 70% wider on average than that of 
W. bivittata (2.68 mm). This difference in size influences 
the prey size targeted by each species (discussed further). 

Many Crabroninae utilise natural cavities or borings 
made by beetles and other insects (Evans 1966, O’Neill 
2001); usurpation and supersedure are also common. These 
behaviours reduce energy costs of nest construction and 
foraging (O’Neill 2001, p.179, 181). W. tasmanica was 
no different; many females showed interest in the nests 
of conspecifics, in splits and cavities in brown rot, and 
in longhorn-beetle galleries. It is well established that 
in Tasmania small and large eucalypts support different 
saproxylic beetle assemblages (Yee et al. 2006), and that 
successional patterns within this group exist (Wardlaw et al. 
2009). W. tasmanica is just one of many invertebrates that 
benefits from the actions of saproxylic fungi and beetles in 
old, large-diameter eucalypts with brown rot.

Diet and prey
Adult wasps were not observed feeding; however, crabronids 
in general are known to be nectar-feeders (O’Neill 2001, p. 
115; Evans 1966, p. 124). In 2016, a female W. tasmanica 

TABLE 1 – Prey species collected from five nests of 
Williamsita tasmanica, April 2020

Family Species
Calliphoridae

Chrysomya rufifacies (Macquart, 1843)
Calliphora (Paracalliphora) hilli (Patton, 1925)
Calliphora (Neocalliphora) stygia (Fabricius, 
1782)

Syrphidae
Austalis cf. copiosa (Walker, 1852) 
Melangyna sp. Verrall, 1901

Tachinidae
Microtropesa sinuate (Donovan, 1805)
Tritaxys sp. 
cf. Parerigonini (undescribed species)
Eurygastropsis cf. tasmaniae (Walker, 1858)
Prodiaphania sp.

Tabanidae
Scaptia (Scaptia) patula (Walker, 1848)
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was collected from Leptospermum blossom very near to 
this study-site (QVM.2020.12.0005); and in 2020 a male 
was collected from Leptospermum lanigerum blossom near 
Arthurs Lake in the central highlands (QVM.2020.12.0006). 
All other adult Williamsita specimens in the QVMAG 
collections were collected from the blossoms of Kunzea, 
Leptospermum or Baeckea. It may be that Williamsita, like 
some other crabronids, also feed by malaxation (feeding 
on exudates of chewed, immobilised prey), or feed directly 
upon prey (Evans 1966, O’Neill 2001), which make these 
items unsuitable for stocking larval cells. 

No prey items were seen being captured; however, 
adult female W. neglectus have previously been observed 
catching calliphorid flies that were nectaring on Baeckea 
virgata blossom. The wasps flew rapidly alongside and over 
the shrubs, searching for nectaring flies. When a fly was 
detected, the wasp immediately darted in at high speed to 
catch and presumably paralyse it (S. Fearn, pers. obs.). On 
one occasion a wasp with its prey was captured directly 
from the blossom (QVM.2020.12.0069)

Prey comparison
On the basis of the observations reported here and in the 
literature, there appears to be no overlap in the prey taken 
by W. tasmanica and W. bivittata; however, as is typical for 
Crabronini, both species target adult flies from a variety 
of families (O’Neill 2001). Evans and Matthews (1971) 
reported one prey species, Onesia tibialis (Macquart, 1846), 
for W. bivittata in Melbourne; while McCorquodale et al. 
(1989) report a broader prey list for W. bivittata in Canberra, 
comprising adults flies of four families: Calliphoridae (O. 
tibialis, Calliphora dispar Macquart, 1846, Calliphora sp.); 
Rhiniidae (Stomorhina discolor (Fabricius, 1794) and S. 
subapicalis (Macquart, 1847); Stratiomyidae (Odontomyia 
sp.); and Therevidae (Agapophytus sp.). Each of these 
species’ measures about 6 mm in length. The prey of W. 
tasmanica included Calliphoridae but also species of three 
other families (Syrphidae, Tachinidae and Tabanidae) not 
previously reported from Williamsita cells. These lists of 
prey are unlikely to be exhaustive since they characterise 
cell composition at specific individual locations) and times. 

The small number of wasps and prey recorded in this 
study precludes any rigorous analysis of prey size preference. 
However, since there is so little information on Williamsita 
generally, it is worth some investigation. The ratio of 
average prey body-length (10.46 mm, n=18) to female 
wasp body-length (16.33 mm, n=10) for W. tasmanica is 
0.64:1. This means the females caught and carried prey 
about 64% of their length. 

The ratio of average body length to head width (4.57 
mm) for female W. tasmanica is 3.66:1. If this ratio is 
applied to female W. bivittata (average head width 2.68 
mm; McCorquodale et al. 1989), then the average body 
length can be estimated at 9.58 mm. This means that for 
W. bivittata the ratio of average prey body-length (about 
6 mm) to wasp body-length is 0.63:1, meaning that they 
catch and carry prey about 63% of their body length – 
an almost identical ratio to that of W. tasmanica. This 
may reflect a partitioning of resources according to prey 

size where W. bivittata and W. tasmanica are sympatric in 
Tasmania. W. tasmanica targets prey that is about 40% 
larger than that targeted by W. bivittata. 

Egg deposition comparison
The number of prey (one to six) and eggs laid in each cell 
(one), and the positioning of the egg on the ‘throat’, are 
consistent with W. bivittata (McCorquodale et al. 1989), and 
Crabronini generally (Evans 1966, O’Neill 2001). However, 
only two cells were found, each with a single, live egg/larva, 
both from one nest (pls 4, 5). The larva was provisioned with 
four calliphorid flies while the egg only had two tachinids. 
A cocoon of a distinctly hymenopteran (i.e., wasp, bee or 
ant) type, and possibly that of W. tasmanica, was in a cell 
with four tachinids and a (smaller) syrphid. These are not 
enough data to understand the minimum prey requirements 
for a W. tasmanica larva to complete development. The 
smaller W. bivittata packed cells with 4–11 smaller-sized 
flies (McCorquodale et al. 1989). Prey number per cell is 
influenced by cell dimensions, and the relative availability 
of suitably sized prey (O’Neill 2001). The number and size 
of provisioned prey determines the eventual size of the adult 
wasp but may also be linked to its gender (O’Neill 2001); 
female-biased sexual size dimorphism in solitary wasps is 
common (O’Neill 1985, 2001, MacKauer 1996). 

Predators and parasites
Predators of W. tasmanica were not observed. However, the 
ant Rhytidoponera victoriae was seen on a number of occasions 
approaching (and once entering) the nest, with W. tasmanica 
hastily retreating into the nest. It is unlikely that a solitary 
ant measuring 5 mm in length would be a threat to a wasp 
three times its size; however, McCorquodale et al. (1989) 
reported a female of the smaller W. bivittata, minus wings, 
being dragged from a nest by ants (Iridomyrmex sp.). Other 
ant species, particularly those that nest in rotten wood (e.g., 
Camponotus hartogi and Polyrhachis spp.) may pose a threat 
to W. tasmanica eggs/larvae and their stored prey items. These 
wasps also experience parasitism: McCorquodale et al. (1989) 
reported fly larvae (Muscidae and possibly Chloropidae) in 
the cells of W. bivitatta. 

Overwintering
Most wasps in temperate regions overwinter as pre-pupae 
within the nest cells (O’Neill 2001). This would appear to 
be the case for Williamsita, which can produce multiple 
generations in one season. The cells of W. bivittata, examined 
in mid-summer, contained varying numbers of eggs, larvae 
of three sizes, and empty larval cocoons; each of these 
stages was associated with prey that had been consumed to 
a corresponding degree (McCorquodale et al. 1989). Our 
nests of W. tasmanica, when examined in early autumn, 
contained an egg and a first-instar larva, and it’s unlikely 
the larvae would have been able to reach adulthood before 
winter. A review of the collection dates for adult temperate 
Australian Williamsita specimens examined by Leclercq 
(2006) (n=38) indicates adult wasp activity between October 
and April. Peak activity appears to be in December, January 
and March. This preliminary analysis is subject to selection 
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bias; however, it implies that the first adults emerge in mid-
spring, which in turn supports the notion of overwintering 
larval stages. It is unknown whether some Williamsita may 
overwinter as adults.

CONCLUSION

Williamsita tasmanica is a large, endemic digger wasp that 
has been observed nesting in a brown rot-affected, large-
diameter eucalypt log. Our study demonstrates that the 
day-to-day behaviour of the female is predictable, centring 
on nest construction, hunting large flies and egg-laying. 
While we were not able to gather any information on male 
behaviour, this study reinforces the ecological value of course 
woody debris derived from large-diameter mature trees.
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