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Summary

Two studies of foraging preference of the smoky mouse at the
same site in south-eastern NSW reached distinctly different
conclusions. The first found that the smoky mouse foraged on
relatively bare exposed slopes but not in heath. The second study
concluded that the smoky mouse foraged and nested in heath.
Thisarticle examinesthe sampling strategiesand resultsin terms
of vegetation patterns and nest locations. It concludes that the
results of the second study reflected the placement of traps in
relation to nestsrather than foraging preferences. It also questions
another conclusion of the second study, that it may be necessary
to reserve large areas of undisturbed vegetation to conserve the
smoky mouse. This conclusion was not supported by the data
presented.
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I ntroduction

Jurskis et al. (1997) trapped smoky mice, Pseudomys fumeus,
during spring on exposed rocky slopeswith low densities of ground
cover and shrubs, but not in dense heath. They al so trapped smoky
mice in a nearby logged and burnt area that was not rocky and
exposed.

Ford et al. (2003) intensively trapped a smaller site within the
areapreviously sampled by Jurskiset al. (1997). They concluded
that the preferred spring and summer foraging areafor the smoky
mouse was ridgetop heath; that is, a finding distinctly different
fromthat of Jurskiset al. (1997). Thisarticle exploresthereasons
for the different conclusions.

Comparison of findings
Trapping strategies

Jurskis et al. (1997) used 25 trap sitesin an area of about 30 ha.
Two Elliot trapswere set at each site over eight nightsin September
1994. The density of trap sites was less than one per hectare and
of traps was less than two per hectare. Ford et al. (2003) used a
grid of 120 trap sites systematically located 25 m apart in an area
of about 7.5 haat adensity of 16 traps per hectare. Their sampling
areawas entirely within the wider area sampled by Jurskis et al.
(1997). Ford et al. (2003) set traps for three consecutive nights

during at least one trapping session in September 1997, and for
two consecutive nights during at least one trapping session each
month from October 1997 to February 1998. Thus Ford et al.
(2003) used a uniformly high density of traps in a small area
whereas Jurskis et al. (1997) had used alow density of trapsina
stratified random sample of amore extensive area.

Vegetation, nesting sites and captures

Withinthe 7.5 haareacommon to both studies, Jurskiset al. (1997)
caught smoky mice at four non-heath sites, but no smoky mice at
three sites within heath. They also trapped smoky mice at three
sitesimmediately to the east of the common area. No smoky mice
were trapped in heath within their wider 30 hasampling area, all
capturesbeing in non-heath vegetation. Since 1994, State Forests
ecologists have trapped 21 smoky mice on 10 other exposed,
relatively bare sitesin the Nullicaarea (State Forests unpublished
data). One smoky mouse was captured on a recently logged and
burnt site where none had been captured prior tologging. Another
was captured on a recently burnt site where a mouse had also
been captured before the burn.

Ford et al. (2003) captured smoky micein five different heathy
vegetation groups (Ford et al. 2003, Table 3). Eleven plant species
were associated with capture sites, and these plants were
particularly prevalentinthe‘rich heath’ floristic group V. Of traps
in group V heath, 72% caught smoky mice (Ford et al. 2003,
Table 3). Two of the four smoky mouse communal nests located
in their grid were in the middle of group V heath. Of traps in
group |1 heath, 60% caught mice; thisgroup waslocated between
three nests to the west and one to the east. Of traps in group |
heath, 40% caught mice; this group was on the eastern corner of
thegrid, immediately to the east of one nest. Of trapsin group IV
heath, 30% caught mice; this group was located close to the west
and south of one nest. Only 11% of trapsin the heath group 11,
on thewestern edge of the grid, caught mice. Group |11 heath was
further from nests (Ford et al. 2003, Fig. 4).

Ford et al. (2003) did not use captures per trap site to analyse
habitat preference because of the* disproportionate success of traps
ontheedgeof thegrid’. They noted that the edgetraps’ potentially
sample alarger area . Although threefloristic groups(l, I11, VII)
were situated mostly at the edge of their grid, only group | traps
had a high success rate (Ford et al. 2003, Table 3, Fig. 4).
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Jurskis et al. (1997) found that the legume Kennedia rubicunda
was present with relatively high cover values at all seven trap
sites where smoky mice were caught, but was absent from the
three nearby trap sites where smoky mice were not caught. In
contrast, Ford et al. (2003) found a strong negative association of
Kennedia rubicunda with smoky mouse capture sites. They stated
that the plant is characteristic of non-heath vegetation at the site.

Nutrition

Ford et al. (2003) stated that the proportion of seed, especially
legumes, in the diet of smoky mouse increased from spring to
summer. They suggested that seed may be consumed only on the
ground, and not when attached to shrubs. They also cited studies
associating decline in smoky mouse populations with lack of
nitrogen-rich forage, and successful breeding with access to
nutritiousforage.

During the course of trapping, al 21 ‘resident’ smoky mice,
including 15 females, disappeared at the study site of Ford et al.
Most animal s had disappeared by the end of spring. Their analysis
of trapping results for the summer months refers to an average
population of one only mature mouse and two juvenile mice each
month (Ford et al. 2003, Fig. 1). No smoky mice have since been
caught in several trapping sessions at the site (L. Broome, pers.
comm.). Ford et al. (2003) speculated that predation, or delayed
fruiting dueto drought, may have been responsiblefor thedemise
of the smoky mouse population.

Disturbance

Jurskis et al. (1997) reported that a haphazard sample detected
seven smoky mice in an area that had recently been logged and
burnt, and that contained moderately dense ground cover aswell
as Rattus fuscipes. Ford et al. (2003) found two smoky mouse
nests outside their grid in the logged coupe. They suggested that
it may ‘be necessary to preserve large areas that include
undisturbed vegetation’ to conserve the smoky mouse.

Discussion

Two studies of the same population at the same site reached
diametrically opposed conclusionsregarding the spring foraging
preferences of the smoky mouse. Jurskiset al. (1997) concluded
that the smoky mouse foraged in bare, rocky areas whilst Ford et
al. (2003) concluded that it foraged in dense heath. The sampling
strategieswere quite different. Ford et al. (2003) implied that the
Jurskis et al. (1997) study may have undersampled ‘ preferred’
heath habitat and oversampled ‘ non preferred’ habitat. However,
the density of traps used by Jurskiset al. (1997) waslow in both
heath and non-heath areas. In contrast, Ford et al. (2003) used a
uniformly high density of traps in a smaller area. Smoky mice
were caught in a high proportion of sites near the middle of their
grid, around most of the communal nests.

Wherethereisahigh density of trapsaround nests, animalswould
belikely to passcloseto atrap within ashort distance of emerging
from anest. Logically, the probability of successat atrap siteisa
function of both the probability of an animal passing close enough
to detect the bait and the probability that the animal, having
detected the bait, is attracted to it. With the high density of traps
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used by Ford et al. (2003), there was a high probability of trap
success around the nests, irrespective of foraging preferences.

Although more trap sites around the nests were successful, the
individual trap successrateswere greater at the edge of their grid
(Ford et al. 2003, Table 3), particularly infloristicgroup I. Of the
threegroups (I, 111, VII) that occurred mostly at the edge of their
grid (Ford et al. 2003, Fig. 4), both proportional successrate and
individual trap success rate (Ford et al. 2003, Table 3) appeared
to decline with increasing average distance of the floristic group
from the nearest nest.

Ford et al. (2003) considered that the ‘floristically determined
habitat preference’ of the smoky mousewasfor rich heath habitat,
and listed eleven characteristic plant species. Two of the edge
groups (I, 1) had similarities with the ‘rich heath community’
group V. There were strong contrasts, however, in both trap site
success and trap capture rates between these two groups. Sitesin
group | had about threetimesthetrapping success of sitesin group
[11 by either measure (Ford et al. 2003, Table 3). The average
distancefromtrap sitesin group | to the nearest nest was probably
about half that for sites in group 111 (Ford et al. 2003, Fig. 4).
Nearly al (nine) of the characteristic heath species were more
prevalentingroup I11. Seven were not even presentingroupl. On
the other hand, Kennedia rubicunda was present in group | and
absent from group I11.

Ford et al. (2003) did not discuss possible reasons for the lower
capture successin the supposedly more preferred heath that was
further away from the nests, and in the opposite direction from
the non-heath foraging habitat identified by Jurskiset al. (1997).
A likely explanation is that success was largely determined by
trap position relative to nestsrather than by presence of heath. In
any case, the grid did not sample the full range of habitats
availableto the population. In contrast, trap site success and trap
success rates of Jurskis et al. (1997) were greatest in a central
part of their larger survey area, and tapered off to zero at the
edges. This central part was near the eastern edge of the grid of
Ford et al., about 100 m from the nests.

The extensive stratified random survey by Jurskis et al. (1997)
sampled thefull range of environmentsavailableto the popul ation,
including rainforest gullies, sheltered slopes, ridgetop heath, and
the exposed northerly slopes, at a uniformly low intensity. With
thelow density of traps, the probability of asmoky mouseforaging
close to a trap would be lower than in the study of Ford et al.
However, the probability of a smoky mouse foraging near atrap
would be relatively much higher for traps located in preferred
foraging areasthan for trapsnot in preferred foraging areas. Thus
success of trapping would morereliably indicate natural foraging
patterns. A survey about 3 km further north, in September 1997,
reved ed asimilar foraging pattern (State Forests unpublished data).
Smoky mice were captured only on an exposed northerly aspect.

It seems most unlikely that artificial baits used at low densities
would be sufficiently detectable and attractiveto lure smoky mice
long distances through naturally preferred foraging habitat into
non-preferred habitat as implied by Ford et al. (2003).
Furthermore, this scenario cannot explain the lack of success of
traps placed by Jurskis et al. in heath near the communal nests.
Trapping success in the study by Ford et al. (2003) appears to
reflect proximity to nests.



Australian Forestry 2004 Vol. 67, No. 3 pp. 149-151 151

Catling et al. (1997) compared techniques for the survey of
mammals, including small ground mammals, in similar forests.
They recommended stratified sampling with Elliott trapsfor small
mammal s, but they did not consider or compare different methods
or densities of trap placement within strata. They used relatively
dense, systematic placement. | am not aware of any other studies
that contrast results obtained by using different strategiesto place
Elliot traps.

Stratification based on broad environmental parameters, and
random placement of traps at low densities, may have alowed
Jurskis et al. (1997) to accurately identify spring foraging areas.
It did not allow them to identify nesting areas. Systematic
placement of traps at ahigh density in asmall areaby Ford et al.
(2003) may not have reliably identified spring foraging patterns
because foraging naturally occurs over long distancesrelative to
their trap spacing, and trapswere concentrated around nests. Elliot
trapping does not provide information on nesting habitat.

Thisraisesthe question of nest selection by the smoky mouse. It
would probably be more efficient to nest close to forage, rather
than away from forage. However, dense heath on friable soil
provides substantially more shelter from weather and predators,
aswell as much better burrowing opportunities, than bare, rocky
foraging areas. The heath habitat may also provide more fungal
forage that may be important to sustain smoky mice outside the
spring breeding season.

The demise of the smoky mouse population during the study by
Ford et al. (2003) might berelated to their trapping strategy. Access
by femal e animal sto nitrogen-rich food iscritical during gestation
and lactation (White 1993). They typically producelarge numbers
of young but, even under favourable conditions, few survive
(White 1993). Only four juveniles were known to have been
weaned, from apopulation of at least 21 mature animals (Ford et
al. 2003). The placement of high numbers of traps between nests
and preferred foraging areas may have reduced access by the
mouse population to a critical resource.

For example, the ripening legumes of Kennedia rubicunda may
possibly be acritical resource to the population. Ripening seeds
may support successful breeding of mice where mature seeds
cannot (White 2002). There was a stark contrast between the
resultsof thetwo studiesin respect of Kennedia rubicunda. Jurskis
et al. (1997) found that it was prevalent at all sites where smoky
mice were caught, but absent from nearby trap siteswhere smoky
mice were not caught. Ford et al. (2003) found that it was
negatively associated with smoky mouse capture sites, but their
highest site capture rates were obtained in group |, where this
plant was much more prevaent than in the other, supposedly
more preferred, heath groups.

Kennedia rubicunda flowers in late winter (Harden 1991). It
scrambles on the ground, making its nitrogen-rich, developing
seedsreadily accessibleto smoky micein barerocky areasduring
spring. Jurskiset al. (1997) nominated this plant as an exampl e of
afood sourcethat might drive aforaging preferencefor barerocky
areas and might be favoured by ground disturbance.

Ford et al. (2003) found no direct evidence of predation, nor isit
likely that soil moisture deficits would delay the flowering and
fruiting of smoky mouse food plants, since thistiming is usually
governed by photoperiodism (Keeton 1972). The sudden demise
of thissmoky mouse population, threeyearsafter it was discovered,
was probably a result of nutritional crisis, since availability of
nitrogen governsall animal populations (White 1993). Thiscrisis
may have resulted from artificial constraintsto foraging.

Jurskis et al. (1997) did not ‘report a preference ... for the
relatively undisturbed edge of thelogged coupe’ as suggested by
Ford et al. (2003). They noted that similar numbers of smoky
miceweretrapped inthelogged and unlogged coupes, but captures
in the logged coupe were not in bare rocky habitat. Also, it was
only in the disturbed area that both smoky mice and rats were
captured at the same site, suggesting that disturbance to the heath
in the logged coupe may have rendered it suitable, at least
temporarily, for foraging by smoky mice.

Aswell asfavouring Kennedia rubicunda, soil disturbance might
have made underground fungi more accessible to smoky mice.
The fungus Endogene sp. was relatively common in the diet of
smoky mice captured in thelogged coupe compared to other areas
(Ford et al. 2003). Ford et al. (2003) indicated that there were
two smoky mouse communal nests in the logged coupe. Their
statement that ‘in order to ensure survival of regional populations
it may therefore be necessary to preserve large areas that include
undisturbed vegetation’ was not supported by their data.
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