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Koala survey and habitat assessment of a region of Hervey Bay

Introduction and Scope
ddwfauna were approached to undertake koala surveys in the Hervey Bay Local
Government Area (LGA). The study was undertaken in the Wondunna and Booral
region to the east and south of Hervey Bay airport. The aim of the survey was to
provide input for strategic koala planning in this region, currently under pressure from
urban development.
The study had four main aims 1) To assess the extent of the koala population in the region.
2) To map the areas of vegetation deemed to be significant koala habitat.
3) To assess best practice measures to retain the koala population.
4) A report of results and recommendations for retention/rehabilitation of habitat
to protect the existing koala population.
Hervey Bay City is located in coastal Queensland approximately 350km north of
Brisbane, is 2,356km2 in size and has a population of approximately 50,000 people
with a projected population of 67,000 by 2016 and 85,000 by 2026 (Anonymous
2004a). This is a 2.7% per anum increase, well above the predicted rise of 1.5 %
statewide. This information serves to illustrate the pressure that the area is under,
including the infrastructure required to support the increased population.

This

predicted rise in the human population will place a great deal of pressure on the local
koala population. Urbanisation brings a multitude of problems for koalas including
first and foremost removal of habitat, increased fragmentation, the introduction of
barriers to movements i.e. fences, increases in roads and traffic, the introduction of
domestic dogs and increased stress which can lead to an escalation in the incident of
disease (Anonymous 2004b).
The koala was scheduled vulnerable under State legislation in 2004 as listed in the
Queensland Nature Conservation, Wildlife Regulation 1994 (Nature Conservation Act
1992). This listing is only relevant in the southeast Queensland bioregion, stretching
from Gladstone to Toowoomba and to the New South Wales Border. Throughout the
rest of its range in Queensland the koala is listed as common under state legislation.
The vulnerable scheduling arose due to concerns over a reduction in koala numbers in
ddwfauna
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the southeastern region of Queensland in recent years due to several factors, including
habitat destruction and fragmentation, disease, road fatalities and domestic animal
induced mortality (mainly from dogs).

In the recent Draft Nature Conservation

(Koala) Conservation Plan and Management Program (2005) the Hervey Bay region
is mapped as Koala District B. Areas mapped as District B contain large areas of
relatively intact and/or fragmented remnant and regrowth eucalypt dominated forest
and woodlands with koalas generally at densities lower than 0.2 koalas/ha
Anonymous (2004b).

ddwfauna
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Methodology
The survey was undertaken over a period of six days between the dates of the 28th
February and the 5th of March 2005. Aerial photos supplied by Tony van Kampen Vegetation Management Officer with the Hervey Bay City Council - were examined
to determine the extent of vegetation in the survey area. The total area to be surveyed
was about 4.5km2 although this included some areas of cleared land which were not
traversed (see Figure: 1 for details). Also within this survey area were two parcels of
land on which permission to access wasn’t granted and thus, during the original
survey these two parcels of land were not investigated. Subsequently however, one of
these locations was visited (on the 20th of April 2005), and an area search conducted
for koalas and faecal pellets. The resulting data has been included in this report (see
Fig. 1 for details). Tony van Kampen had previously investigated the other parcel not
accessed in this survey, and his data was useful in forming an opinion on its suitability
for koalas. Within the subject site there are several vegetation communities including
- Melaleuca forest/woodland, mixed eucalypt forest/woodland and cleared grassland.
Several drainage lines, both permanent and ephemeral, occur within the subject site.
The subject site consists of a number of different tenures including private and
council owned land with the largest portion controlled by Wide Bay Water.
Throughout much of the survey area there is variation in the mid and understoreys,
although in general it is fairly open with the exception of the low lying areas generally
dominated by Melaleuca spp possessing a dense understorey of grasses and/or reeds
and sedges. The eucalypt communities are dominated by only a small number of
species including Eucalyptus exserta (Queensland peppermint), E. tereticornis (forest
red gum), E. acmenoides (yellow stringybark), E. umbra (broad-leaved white
mahogany) and Corymbia intermedia (pink bloodwood). Several other larger noneucalypt species are also widely distributed throughout the study site including
Melaleuca spp, Allocasurina spp, Banksia spp and Acacia spp.
To meet the four aims of the study two main survey methods and one oppurtunistic
method were undertaken:

ddwfauna
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1) Strip-transects
Strip-transects involved the use of between 2 and 16 observers spaced approximately
15 metres apart walking a fixed bearing while searching all trees within the transect
for koalas (Dique et al. 2004). Due to time constraints and the large area which
needed to be covered in a limited number of days, faecal pellet searches at the bases
of trees was also undertaken during these transects.

This helped to meet the

objectives of the study i.e. the requirement to determine the regions of greatest koala
activity. When pellets were found the species of tree and the location was noted using
a hand held Garmin etrex GPS.
2) Plot-based searches
Plot-based searches were undertaken to determine tree species preference and activity
levels within the survey area, similar to those utilised in other studies (Pahl 1996;
Phillips et al. 2000; Phillips and Callaghan and 2000). In total, nine 40 x 40 metre
(0.16 ha) plots, were searched for evidence of koala activity. The centre of three plots
were located centrally under trees where koalas were recorded (plots 3,4 and 5), a
further six plots were distributed randomly within the survey area (plots 1,2,6,7,8 and
9). Within each of the 40 x 40 metre plots, the base of all trees (excluding palms, tree
ferns etc.) with a diameter greater than 100mm at breast height (DBH) were searched
for koala pellets for a maximum of two person minutes to a distance of 100cm from
any one point around the base (Pahl 1996). The use of plot based faecal pellet
searches allows the development of a picture of the koala’s distribution both in the
recent past and present rather than the instantaneous picture obtained by direct
observation of koalas during strip-transects (Jachmann 1991). It has been shown that
the decay of faecal pellets is reliant upon several factors including prevailing weather
conditions and substrate type, but in general pellets remain recognisable for between 6
and 18 months, with drier conditions being more conducive to pellet longevity (Worth
2001). Another reason that koala pellets may not persist in the environment for long
periods is the possible presence of a moth larvae Telanepsia spp or Argyrotoxa
pompica which are known to feed on koala faecal pellets, although to the authors
knowledge this has not been recorded in the Hervey Bay region (Common and Horak
1994). This being the case, it was possible to gain an approximate picture of the areas
in which koalas have occurred within the study site in the last twelve months. This
method is often a better alternative to simply carrying out strip-transects, particularly
ddwfauna
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as in the current study, when it is likely that koalas will be present in low densities
making direct observation difficult (Munks et al. 1996; Lunney et al. 1999). An
alternate view is that in areas of low koala density it is more important to identify
habitat areas where most koalas occur from direct counts, and that this is a more
useful indicator of the conservation significance of an area of habitat (Dique et al.
2004). While this may be true, in the current study both methods were used to map
areas of primary and supplementary koala habitat.
There are problems associated with the interpretation of data gained by faecal pellet
counts including –the fact that pellets are disproportionately deposited under trees
used by koalas depending on the time of day when the tree was occupied and the fact
that a low percentage of pellets are deposited within one metre of a tree base (Ellis et
al. 1998). However it is a useful measure to determine tree use rather than diet
preferences (Hasegawa 1995), particularly in the absence of cuticle based diet
analysis (Ellis et al. 2002). Even with this and other drawbacks an overall picture can
be developed of the area utilised by koalas, and as stated earlier this is still probably
the best method to monitor koala activity, particularly in a small sparsely distributed
population.
There are several problems associated with analysing accumulated faecal counts
beneath individual trees, and are related to biases in sampling faecal pellets i.e.
underestimating the use of large trees and the inherent variation in visibility of pellets
in long grass (Pahl 1996). Therefore although all pellets were counted during the
search, for all analyses pellets were either recorded as being present or absent from
under each individual tree.
Also within each plot several other variables (habitat attributes) were examined.
These included:
- Canopy cover (%)
- Surface water within plot (%)
- Distance to surface water (m)
- Long grass cover (over 50cm) (%)
- Short grass (under 50cm) (%)
ddwfauna
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- Bare ground (%)
- Leaf litter (%)
A common criticism of koala habitat studies is that too much relevance is placed on
preferred tree species with other variables not adequately examined (Jurskis 2001).
Other factors influencing habitat quality and therefore koala abundance and
distribution include topography, water availability, leaf nutrients, soil fertility, fire
regimes and land use (Jurkis 2001). In this study we endeavoured to analyse not only
tree species preferences but also other factors which have been shown to influence
koala activity, distribution and abundance (Dique et al. 2004). The low number of
replicates, due to time constraints means that although these variables were not
examined statistically they can be added to further data sets over time and an analysis
undertaken to examine the influence of these variables on koala activity.
Call playback/spotlighting
Call playback (using a 25watt megaphone) and opportunistic spotlighting (using
50watt spotlights) was undertaken over two nights at two locations on the 1st of March
(0487107E 7196565N) and the 3rd of March (0486998E 7197191). Although call
playback is most successful during the early part of the breeding season (i.e. generally
during spring), it can still be useful at other times to determine the presence of koalas.

ddwfauna
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Data Analysis
Plot activity levels
Activity levels were determined in each plot by dividing the total number of trees (all
species) around which faecal pellets were recorded within the prescribed search area,
by the total number of trees (all species) sampled and expressed as a percentage
(Phillips et al. 2000).
Strike-rate
Data from each plot was pooled and individual tree strike-rate (i.e. percentage usage
of trees) was derived by dividing the total number of trees of a species that had one or
more faecal pellets beneath them, by the total number of trees of that species sampled
(Phillips et al. 2000). Paired T-tests were used to examine any significant variation in
the strike-rate between tree species.
For the purposes of this report eucalypts are defined as any species contained in the
genera Eucalyptus, Corymbia or Angophora while non-eucalypts are all other genera.

ddwfauna
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Results
Strip-transects
During the survey, four adult koalas were recorded - one male and three females (see
Fig. 1 for locations and Table 1 for details). Total transect search effort was 174
person hours including four members of ddwfauna and a total of 17 volunteers
helping at various times. In addition, pellets were recorded from beneath 73 eucalypt
(five species) and two non-eucalypt (one species) trees during transect searches
(Table 2).

Activity plot data
A summary of the variables recorded in each of the activity plots is presented in Table
3. In total 850 trees comprising 324 eucalypts and 526 non-eucalypts from nine plots,
were assessed (Table 4). Koala faecal pellets were observed in all nine plots. Of the
850 trees sampled, faecal pellets were recorded from beneath 63 trees five eucalypt
species and 2 non-eucalypt species (Table 4). The number of faecal pellets recorded
beneath an individual eucalyptus tree ranged from 1 to 89 (mean = 13.7) while
beneath non-eucalyptus it ranged from 1 to 8 (mean = 2.3).
The highest strike was that recorded by E. exserta 38.9% while lowest was that of
Lophostemon spp with 1.4% (Table 4). The results of the T-test indicate that only the
strike-rate of E. exserta was significantly different to any of the other tree species. It
was significantly different from all species while none of the other species exhibited
significant differences (see Table 5 for details).
Activity levels ranged from 2.7% to 28.6% (mean +/- s.e. = 9.4 +/- 2.6%) (Table 6).
Plot 1 had the greatest activity level and plot 2 exhibited the lowest level of activity.
Call playback/spotlighting
No koalas were seen or heard during spotlight and call playback surveys.
Habitat mapping
A map indicating areas of primary and supplementary koala habitat was produced
(Figure 2). This map was created using various information including locations of
ddwfauna
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faecal pellets during strip-transects and plot data (indicating past usage) (yellow dots as indicated on Fig. 2) and the locations of koalas seen during transect searches
(indicating current usage). As noted earlier the entire survey area was not traversed
(see Figure 1 for area investigated) due to two main reasons - time constraints and
permission not being granted to access two areas of privately owned parcels of land,
although one of these has subsequently been investigated (see earlier discussion). An
important prologue to the production of this map is to note that between the surveys
being undertaken and the production of this report, an area approximately 15 ha in
size has been cleared by Wide Bay Water. This area is indicated on Fig. 2, although
the precise boundaries aren’t known to the authors, the area represented on this map is
thought to be reasonably accurate. It is also important to note that some of the
vegetation to the north of the study area, south of the runway on Hervey Bay Airport
land has also been recently cleared.

ddwfauna
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Table 1: Location data and associated information on the four koalas recorded
during strip-transect surveys.

Date
28/02/2005
2/03/2005
3/03/2005
3/03/2005

ddwfauna

Location
Sex
Maturity Health status
0487220E 7196793N Female
Adult
Free of disease
0487480E 7197510N Male
Adult
Free of disease
0487196E 7198313N Female
Adult
Free of disease
0486850E 7198308N Female
Adult
Free of disease

29/04/0

Tree species
E. exserta
E. tereticornis
E. tereticornis
E. exserta
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Table 2: A summary of the tree species and number of trees recorded with faecal
pellets at their bases during strip transects.

Tree species
Eucalyptus acmenoides
Eucalyptus tereticornis
Corymbia intermedia
Eucalyptus exserta
Eucalyptus umbra
Melaleuca spp
Total

ddwfauna

No. trees with pellets
31
14
13
11
4
2
75
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Table 3: A summary of the variables (habitat attributes) measured at each of the nine independent activity plots

Plot number
Canopy cover
Water within plot
Distance to water (m)
Long grass (over 50cm)
Short grass
Bare ground
Leaf litter
Total No. of trees

ddwfauna

1
2
3
4
<30% 30 - 70% 30 - 70% <30%
10%
0
0
0
0
>100
<100
>100
0
0
0
0
50%
100%
50%
80%
40%
0
0
0
0
0
50%
20%
42
73
124
56

29/04/05

5
>70%
0
<100
0
0
0
100%
93

6
<30%
10%
0
90%
0
0
0
78

7
8
9
<30% 30 - 70% 30 - 70%
0
0
0
>100
>100m >100m
0
0
0
70%
0
30%
0
0
0
30%
100%
70%
79
161
144
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Table 4: A summary of the pooled results from the nine independent plots
indicating the strike-rate of the eucalypts and non-eucalypts species recorded.
Species
Eucalyptus exserta
Eucalyptus tereticornis
Eucalyptus acmenoides
Eucalyptus umbra
Corymbia intermedia
Melaleuca spp
Lophostomen spp
Eucalyptus siderophloia
Acacia spp
Leptospermum spp
Allocasurina spp
Banksia spp
Grevillia spp
Angophora leiocalyx
Alphitonia excelsa
Total

No. plots present Total trees Trees with pellets Strike-rate % s.e. %
9
42
16
38.1
11.83
3
11
4
36
5.6
5
96
17
17.7
4.6
4
13
1
7.7
2.2
8
160
11
6.9
10.7
6
178
11
6.2
2.2
8
209
3
1.4
0.5
1
2
0
0
0
8
68
0
0
0
1
3
0
0
0
3
42
0
0
0
1
13
0
0
0
1
1
0
0
0
2
3
0
0
0
1
9
0
0
0
-

ddwfauna
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Table 5: Results of the T-test comparing the strike-rates of all species (df = 8 for all comparisons), significant results in italics
i.e. P < 0.05.

Eucalyptus exserta
Eucalyptus tereticornis
Eucalyptus acmenoides
Eucalyptus umbra
Corymbia intermedia
Melaleuca spp
Lophostomen spp

ddwfauna

E. exserta
t = 2.7, P < 0.05
t = 2.2, P < 0.05
t = 2.5, P < 0.05
t = 2.4, P < 0.05
t = 2.4, P < 0.05
t = 2.8, P < 0.05

E. tereticornis
t = 0.1, P > 0.05
t = 0.9, P > 0.05
t = -0.8, P > 0.05
t = 0.6, P > 0.05
t = 1.2, P > 0.05

29/04/05

E. acmenoides
t = 1.0, P > 0.05
t = -0.5, P > 0.05
t = 0.4, P > 0.05
t = 1.4, P > 0.05

16

E. umbra
t = -1.1, P > 0.05
t = -0.9, P > 0.05
t = 0.4, P > 0.05

C. intermedia
t = 0.9, P > 0.05
t = 1.2, P > 0.05

Melaleuca spp
t = 1.6, P > 0.05
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Table 6: A summary of the data from the nine independent plots and the activity level of each plot expressed as a percentage.

Plot No.
1
2
3
4
5
6
7
8
9
Total

ddwfauna

Location
0486268E 7198824N
0486339E 7199012N
0487107E 7196565N
0487196E 7198313N
0487220E 7196793N
0486850E 7198308N
0486837E 7197413N
0486998E 7197191N
0486772E 7196994N
-

29/04/05

Total trees
42
73
124
56
93
78
79
161
144
850

No. trees with pellets
8
2
4
3
7
5
9
12
13
63
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Total No. of pellets
161
45
11
83
60
69
120
106
39
694

Activity level %
28.6
2.7
3.2
7.1
8.6
7.7
11.4
7.5
7.6
-
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Discussion
General
Although few koalas were recorded within the study area this was not necessarily an
unexpected result, as discussions with locals of the area and the examination of recent
koala sightings in and around the subject site indicates that the local population is
small - with records being infrequent but widespread.

Historically koalas have

existed at low densities in inland central Queensland, although it is unknown whether
this has historically been the case in the Hervey bay region or whether it is a more
recent phenomenon. In the mulgalands of south-west Queensland further to the west
landholders suggest that koalas were last frequently seen in late 1920s and early
1930s. A series of extreme droughts, increases in cattle and sheep stocking rates and
rabbit plagues led to frequent dust storms. These factors in combination with koalas
killed for the fur trade may have led to the now realised low population numbers in
this region of Queensland (Anonymous 2004b). Also it is unlikely that all koalas in
the search area were recorded, due to the relative inexperience of many of the
volunteers and the necessity to undertaken strip-transects in conjunction with ground
based pellet searches. However even taking this into account, the anecdotal evidence
suggests that only three koalas are commonly recorded on WBW land (Pers. comm.),
incidentally three koalas were recorded on the WBW land during the current survey
with the fourth individual located just to the south, south of Booral Rd (Fig 2).

Activity level
The mean activity level of 9.4 +/- 2.6% was higher than that obtained in surveys in
the Campbelltown region of Sydney 6.49 =/- 1.05% but much lower than that of the
Port Stephens area on the North Coast of New South Wales 32.41% +/- 4.0% (Phillips
et al. 200) and that of the Coffs Harbour LGA at 16.8% (Lunney et al. 1999). The
fact that only two plots registered an activity level greater than 10% and only one of
these was above 20% confirms the notion that the area appears to support a small but
resident koala population. It is significant however, that faecal pellets were recorded
in every plot, therefore although activity levels were generally low, the survey area

ddwfauna
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appears to be is widely utilised.

The precise reason for this low abundance in this

region of Hervey Bay is uncertain although there are several possibilities including:
1) High mortality resulting from disease or other factors.
2) Past culling for the fur trade.
3) Urban development.
4) Unfavourable historic land practices i.e. removal of habitat due to agricultural
endeavours.

An unreasonably high mortality rate can probably be discounted due to the fairly
isolated and undeveloped location of the survey area - particularly in the southern
region of the subject site around the land controlled by WBW and south of Booral Rd.
This being the case, it is not anticipated that a large number of car related deaths
occur with this assertion backed up by the lack of reports of dead koalas on the
roadside by local residents. Other reasons to assume that high mortality rates are not
currently a limiting factor is the rural nature of much of the survey site, meaning there
are fewer large dogs in the area and thus fewer dog related deaths, and the apparent
lack of disease in the koalas seen during current survey.
It is not known whether koalas were culled in this part of Queensland, but if this is the
case it may provide some explanation for the low numbers present in seemingly
suitable habitat.
The expansion of high density urban development and its associated factors including
removal and fragmentation of habitat is yet to significantly impact in this region of
Hervey Bay although it has occurred to the northeast, east and south of the subject
site. In the near future, urbanisation is undoubtedly going to have the most significant
impact on koalas in this area and throughout the greater Hervey Bay City.
Historically, it appears that much of the survey area has been cleared during the last
century. This is likely to be the main reason for the limited number of very large
eucalypts recorded during plot-based searches. Out of 850 trees measured during plot
analysis, only 26 or about 3% had a dbh greater than 150cm and only seven, or less

ddwfauna
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than 1%, had a dbh greater than 200cm. This would suggest that in the past much of
the area was cleared, and thus would have been either unsuitable for koalas or at best
only provided minimal habitat values. Thus this may explain the current low density
of koalas in this area of Hervey Bay. The examination of aerial photos of the study
region confirms that much of the surrounding area is currently cleared with less than
20% of surrounding habitat covered by bushland, with the majority of the land
currently cleared for agricultural practices.
It may also be the case that koalas have simply never been an abundant species in the
current study region of Hervey Bay. Whether this is the case throughout the greater
Hervey Bay region is currently unknown.
The low abundance in the area does not necessarily indicate that the population is
under-threat or in decline but rather a series of steps and management measures must
be put in place to preserve this species in the study region. A further problem for
koalas in the area is the realisation that much of the surrounding habitat is already
cleared, with significant habitat now only present outside the survey area to the north
and to a lesser extent to the east. This means that there is limited opportunity for
recruitment and thus even a low mortality rate will place undue stress on the
population.
It is also important to realise that the koalas which occur and were recorded within the
survey area are probably not restricted to this area. Recent records indicate that
koalas have been recorded in habitat to the east and several kilometres away to the
southwest. The home range of koalas can vary greatly from as little as 1 ha to over
100 ha (Martin 2001) and is often dependent on the quality of habitat present and may
even vary temporally. Without undertaking research on koalas within the study area
to determine home range size, it would be impossible to determine the size of the
home range of the resident koalas. However there is no reason to suggest that the
individuals recorded are not ustilising adjoining habitat.
Another important factor in koala ecology and its ability to survive at a local and
regional levels is dispersal of young koalas from their natal home range. Dispersal of
koalas from their natal home range generally occurs between the age of 20 – 36
ddwfauna

29/04/05

20

Koala survey and habitat assessment of a region of Hervey Bay

months (Dique et al. 2003b), with few adult koalas over this age thought to disperse
unless forced to do so.

There are several hypotheses why animals and for that matter

koalas disperse including - competition for mates, competition for food resources and
avoidance of inbreeding (Johnson and Gaines 1987). Mean dispersal distances vary
from study to study but can range from 0.3 to 10.6 km (Dique et al. 2003b). While
one study in the Redlands region of the Koala Coast (Dique et al. 2003b) found 80%
of mortalities of dispersing koalas resulted from car strikes and dog attacks, overall it
was found that approximately 80% of dispersing individuals survive. In the current
study area it is anticipated that a similar survival rate of dispersing individuals would
be the case. This is due to the relatively low amount of urbanisation and therefore
limited traffic and reasonably low numbers of domestic dogs and other barriers in the
area. There are still significant areas of vegetation well within the dispersal range of
koalas to the southwest and it is into and out of this region that a significant amount of
koala dispersal is likely to occur.
Strike-rate
The strike-rate results indicate that although several species of eucalypt are utilised, E.
exserta (38.1%) and E. tereticornis (36%) exhibited almost twice the level of usage as
that of E. acmenoides (17.7%). All other species had a strike-rate below 10%. This
data is however a little misleading because of the low number of E. tereticornis
sampled in comparison with other species. Therefore although the strike-rate of E.
tereticornis was high and only second in rank to that of E. exserta, the importance of
E. tereticornis to the local koala population may be over estimated due to its relatively
low abundance over much of the study area, with the exception of low lying areas. It
should also be noted that tree species are not distributed homogeneously throughout
the study area. As can be seen from the plot data, there is significant disparity in the
spread of tree species. Eucalyptus exserta is the most widespread species it was
recorded in every plot. In contrast, species such as E. tereticornis (3 plots), E. umbra
(4 plots) and Melaleuca spp (6 plots) are more restricted in their distribution.
Eucalyptus acmenoides and C. intermedia are the most abundant species in the survey
area as determined by the activity plot data. Therefore it is fair to say that while both
E. exserta and E. tereticornis are probably the preferred trees, their relative low
density in some of the survey area means that E. acmenoides and C. intermedia
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probably provide a large proportion of the food and shelter requirements of koalas in
this area of Hervey Bay.
Although it is not as widespread as many of the eucalypt species present, Melaleuca
spp (both M. quinquenervia and M. viridiflora) dominate large portions of the site particularly the wetter low lying areas.

The importance of this species to koalas

should not be underestimated as it almost certainly provides a significant fodder and
shelter alternative. A study at Point Halloran found that M. quinquenervia constituted
7% of the dietary intake of koalas (Hasegawa 1995). Within the Gold Coast City, this
species is recognised as providing food and shelter with the author’s commonly
recording koalas in paperbarks in the Coomera/Pimpama region of the Gold Coast. In
another study Lophostemon confertus (brush-box) was found to be in the four most
preferred feed tree species (U Nyo Tun 1993) (although from the plot and transect
data there was no evidence to support this finding in the current study).
Another point to note is that it is not unusual for koalas to vary their diet both
temporally and spatially.

This shift in dietary preference has been attributed to

several factors including the production of new growth at certain times of the year in
some species but not others, or a variation in the amount of water or toxins present in
the plant (Moore and Foley 2000). Often, some species are eaten during one season
of the year but not another (Martin 1985). It is therefore important to preserve
habitat, which contains a diverse community of trees - both eucalypts and noneucalypts - for dietary and shelter purposes, rather than simply preserving habitat
dominated by species that exhibit the highest strike-rate in a single one off survey.
Also some data suggests that over time koalas will utilise all trees available to them
with their normal pattern of movement (Ellis et al. 2002). This means that eventually
all trees in the home range of koalas have the potential to be either shelter of feed
trees, and thus clearing of vegetation which exhibits low or no evidence of koala
activity can still have a dramatic effect on koala populations, particularly in the
medium to long term
Habitat mapping: Figure 2
For the purposes of producing a koala habitat map of the survey area, three categories
were developed:
ddwfauna
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Primary habitat – Habitat which recorded a high level of activity, as determined by
faecal pellet locations during transects and plot data.

Generally has an open

understorey, a mixture of canopy tree species (increased floristic heterogeneity) and a
high percentage of eucalyptus species. This means that koalas are less limited in their
choice of either fodder or shelter tree species.
Supplementary habitat – Habitat which recorded a low level of activity as determined
by faecal pellet locations during transects and plot data, or habitat which contains a
low tree species diversity.

It is often dominated by a single species (generally

Melaleuca spp) and has a dense understorey often of thick grass at least 50cm tall
and/or subject to frequent inundation, particularly during the warmer months. This
means that koalas have a limited choice of either fodder or shelter tree species.
Other habitat – This generally consists of areas which have been cleared, is
predominantly grassland or regrowth and currently contains few or no medium or
large trees. If isolated tress are present, then it still has the potential to provide habitat
for koalas as it is not uncommon for koalas to frequent widely spaced trees for food
and shelter purposes.
This map should only be taken as a guide as time was insufficient to accurately map
the vegetation. However it does provide a good representation of the areas which
constitute primary or supplementary habitat.
As can be seen from the habitat map approximately 40% of the survey area is
considered primary habitat while supplementary constitutes approximately 30% with
the remainder categorised as other habitat which in the main is cleared grassland with
no or few trees present.
The mapped primary habitat mainly occurs at slightly higher elevations than the
majority of the supplementary habitat. It is not dominated by one particular eucalypt
species but is made up of a mixture of species which varies with altitude and
relationship to water bodies or drainage lines. One of the limiting factors present in
this primary habitat is the presence of large stands of lantana. This not only reduces
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the generation of trees but also limits the ability of koalas to traverse habitat and
access suitable food and shelter trees (Anonymous 1998). The series of tree rows
located in the Wide Bay Water precinct, between which the treated water is dispersed,
is also considered primary habitat.

Although few faecal pellets were recorded

beneath trees in this area, two koalas were located on the edge of these rows (Fig. 2).
These rows include a mixture of many of the species which were recorded as being
utilised by koalas in the current survey and this fact coupled with the presence of two
koalas, indicate to the authors that this area should be mapped as primary habitat. The
lack of faecal pellets recorded may be a bias associated with the ability to locate
faecal pellets in long dense grass (due to the application of treated water) which
dominates the ground layer in this area. Unfortunately, as can be seen from the map
the area of vegetation recently cleared by WBW (plot 7) contained roughly 10 ha of
primary koala habitat, as indicated by Fig. 2, and registered the second highest
activity level of the nine plots assessed. The effect of the loss of this habitat in the
sort term at least cannot be determined, but it is likely to lower the areas’ carrying
capacity and may induce individual koalas to extend their home range into the more
densely human populated regions to the east of River Heads Rd. This may in turn lead
to an increase in the potential for dog and car induced mortality. Another potential
outcome may be an increase in stress levels associated with a reduction in resources
and a rise in conflicts and interspecific competition, particularly between males as a
shift and cross over of home ranges is forced.
Much of the area which is considered supplementary habitat is dominated by
Melaleuca spp and is generally in low-lying sections of the study area often prone to
inundation. During the current survey, much of this vegetation type was inundated,
even though there had been little recent rain and often had an understorey of dense
long native and introduced grasses and sedges (Typha etc.). Thus only the drier areas
south of Booral Rd, some sections on WBW land and land to the north of Doolong
South Rd could be traversed and pellet searches undertaken. It should be noted that
much of the habitat mapped as supplementary is not unsuitable for koalas - in fact it
almost certainly supplies a significant amount of the shelter and fodder requirements
of koalas and aids in facilitating dispersal.

It is however, unlikely to support a

significant koala population in its own right. In the survey area in question, it not
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only provides nutritional resources but is also an important linkage - particularly to
habitat to the northwest of the study area and southeast outside the current study area.
Recent koala sightings and the location of fresh pellets to the east of Amos Rd
indicates that koalas are utilising backyards in the district and habitat to the south. The
mapped supplementary habitat forms an important link to this vegetation and primary
vegetation within the survey area (see Fig. 3 for details).
Figure 3 is an aerial photo which not only includes the study site but also the
surrounding area of Hervey Bay. The arrows on the map indicate likely movements
of koalas from within the survey precinct and into adjoining land. As can be seen
there is likely to be movement into and from areas of bushland to the north, southeast
and southwest. Many of these linkages are tenuous, particularly to larger tracts of
habitat to the southwest and the fragmented habitat to the southeast. Although the
authors are unsure of the tenure of much of this land, increasing the width of roadside
and other vegetation (as indicated by red arrows on Fig. 3) would certainly be of
benefit to dispersing individuals to and from the study area. Corridors should where
practical, be at least 30 metres in width although 50 –100 metres are preferred (Soule
et al. 1992).

Such corridors provide koalas the opportunity to traverse an

inhospitable matrix in relative safety.
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Summary
The results of the strip-transects and activity plots indicate that koalas are widespread
but uncommon throughout the study area. There appears to be a trend that the
northern region of the study area is less well utilised than those areas further south.
Strike-rate data indicated that E. exserta was subject to significantly higher levels of
utilisation than other species, however utilisation is likely to vary temporally and
spatially within the site and almost certainly several species of both eucalypt and noneucalypt are important fodder and shelter species. The results of the strip-transects
and activity plots resulted in the production of a map, which indicates that
approximately

40%of the survey area is considered primary habitat one-third

supplementary habitat and the rest classed as other habitat.
Currently there appears to be a small but healthy resident population of koalas within
the survey area.

However, the medium long-term status of the population is

uncertain due to continued pressure from urban development, resulting in the loss of
important habitat and likely concurrent increases in traffic and domestic dogs. In an
area of low koala abundance, it only takes a small number of dog attacks or car
related deaths to push a local koala population to extinction (McAlpine et al. 2004).
As mentioned earlier, approximately 15 ha of vegetation (in the vicinity to plot 7)
mapped as primary habitat was recently cleared. Although it is the understanding of
the authors that this is to be replanted in an agro-forestry venture and therefore will
provide fodder for koalas in years to come, the short-term negative impact of this
clearing on the local koala population is uncertain. The proposed developments in the
northwest of the study area associated with Doolong South Rd will significantly
reduce the amount of habitat available for the koala and will also swell the number of
vehicles and dogs in the region. To preserve the local koala population a wider
landscape view must be adopted, and input sort from all stakeholders including
private landholders and all tiers of government. It is clear that the major problem
facing koalas in this and the wider Hervey Bay region is that of land clearing - mainly
for housing. A strategy needs to be implemented which will allow for this population
growth but not at the expense of koalas and other fauna and flora. The preservation of
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the koala population in this and other regions of Hervey Bay is entirely possible,
provided there is a willingness to do so. It will however require some hard decisions
on future land use to be made. These decisions should not be left to one particular
group or level of government. Input will be required and should be sort from private
landholders, developers, council authorities and both state and federal governments.
As stated earlier, the koala population in and around the study area appears to be
existing at low densities, however provided certain measures are instigated koalas will
continue to persist in this and other regions of Hervey Bay. There is a desperate need
to act quickly, however, if this desirable outcome is to be achieved.
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Threats and management measures aimed at
retaining a viable koala population in the study
area.
1) Threat - The loss of habitat is the key threat to the continued viability of
koalas in the local area of Hervey Bay. Research has shown that there is a
corresponding decrease in koala abundance with the loss of both primary and
secondary habitat.
Management measure - All council owned land within the area must be
retained and where possible additional areas purchased to ensure as much
habitat as possible is preserved. Any development applications in the area
must be extensively scrutinised and as much habitat as possible be protected.
Where possible, degraded or cleared areas should be revegetated with a
mixture of local eucalypt and non-eucalypt species. In the medium to long
term this will help to compensate for the loss of vegetation which has recently
occurred on WBW land, airport land and that which may occur in the future in
the Wondunna area. There are large portions of cleared land in the WBW
precinct and further areas to the south of Booral Rd, which would be suitable
for revegetation, although the feasibility of habitat restoration in these regions
is uncertain. Planting programmes could also be undertaken on surrounding
private lands and meetings with local landholders to discuss the issue may
prove useful.
2) Threat - The continued fragmentation of habitat has been shown to be highly
detrimental to koala populations, particularly in those areas associated with
urban development. Fragmentation of habitat results in not only the loss of
vegetation but also a reduction in the suitability of habitat which is retained,
due to edge effects and other factors. This is clearly a major problem in
Hervey Bay. An examination of Fig. 3 clearly shows that there are very few
large tracts of bushland present in this region of Hervey Bay. Therefore the
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home range of koalas would almost certainly take in several of these land
parcels.

Currently, the numerous smaller parcels of land are isolated by

cleared land and not urban developments.

This makes dispersal and

movement between fragments less perilous due to fewer barriers, dogs, roads
etc. However if urban development was to invade these regions even if it
were rural or park residential, the ability of koalas to move between fragments
in relative safety would be compromised.
Management measure - Land clearing and the formation of small isolated
patches of vegetation should be avoided wherever possible. If small patches
are created they should be connected to larger habitat systems by vegetated
corridors. Possible regions for protection and revegetation can be seen in Fig.
3 (red arrows), with that to the southwest (along Booral Rd) and southeast
(along Booral then River Heads Rd) most important and of greatest need.
Restoration and revegetation of these zones will help to facilitate the
movement of koalas into and out of the study area without the need to traverse
cleared paddocks or possible future residential development.
Other measures to limit the number of barriers for koalas are to employ koala
friendly fencing. This can be done by using strand wire fencing and leaving a
50 cm gap between the ground and the bottom strand land and leaving 30 cm
gaps between rails or strands. The use of living fences (hedges) rather than
wooden paling fences is another possibility.
3) Threat - Increases in traffic on existing roads and the construction of new
roads are significant threats to the local koala population.
Management measure - New roads must be speed limited and be along routes
which do not further fragment the habitat within the survey area. Evidence
suggests that more koalas survive after being hit by cars on roads with lower
speed limits, although survival rates are still low and the number of koalas hit
is not influenced by the speed limit (Dique et al. 2003c). Any new roads
should be limited in width and the possible construction of underpasses
investigated. The location of underpasses must first be investigated by suitably
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qualified ecologists to ensure they are positioned in regions where koalas are
either known or likely to cross roads rather than simply based on engineering
advice. There is currently emerging data to suggest that faunal underpasses
can be useful tools in preventing the isolation of habitats or the mortality of
species trying to traverse busy roads (Taylor and Goldingay 2003). Other
mitigation measures include barrier fencing, improved lighting and traffic
calming devices to slow traffic. Increased visibility along the roadside may
also allow drivers to avoid hitting animals. Roadside vegetation should be
kept down; with long grass trimmed and the removal of structures that may
hide animals approaching a road.
4) Threat - The impact of domestic and wild dogs should not be underestimated.
Studies indicate that large dogs pose an enormous threat to koalas with the
recovery rate following dog attack very low (Anonymous 2004b). Preventing
dog attacks can be difficult and enforcing control measures can be
controversial.
Management measures -

The education of dog owners on the threats some breeds pose to the
local koala population.

-

Banning dogs in new developments or the implementation of small dog
estates. Although this does not remove the current level of threat, it
ensures the threat does not escalate.

-

As many attacks occur at night, the use of cages to exclude dogs from
backyards during this time is a possible solution, as may be the use of
muzzles on larger breeds or encouraging owners to keep their animals
inside at night.

5) Threat - Disease levels often increases with an increase in stress (Ellie et al.
1993) and is of major concern in many koala populations. Although disease
does not appear to currently be a major concern in the survey area, symptoms
are not always easy to discern (Phillips 1990), particularly when animals are
only observed from a distance.

ddwfauna

29/04/05

30

Koala survey and habitat assessment of a region of Hervey Bay

Management measures - Continued observation and monitoring should be
performed to ensure the disease status of koalas in the region remains healthy
and no diseased individuals are introduced into the region by wildcare groups
or by other translocations.
6) Threat – High intensity or too frequent fires can both injure or kill resident
kolas and may also impact greatly on the amount of suitable vegetation for
food or shelter in both the short and long term. Too frequent burns over time
can limit the carrying capacity of the habitat (killing trees and limiting
recruitment) and thus can result in the reduction of the koala population to
levels that become unsustainable.
Management measures – The development of bushfire management strategies
which are mindful of the needs of human safety including property, as well as
that of koala and other fauna and flora present.
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Management priorities
1) Prevent or limit vegetation clearing in and around the study area.
2) Restoration and revegetation of habitat, resulting in an improvement in the
quality and amount of vegetation available for koalas. If possible this should
be undertaken on both council and privately owned land.
3) If vegetation is cleared, the formation of corridors to facilitate movement
between remaining patches of habitat, thus reducing the need for koalas to
traverse hostile habitat.
4) The formation of vegetation corridors west and east along Booral Rd to help
join the habitat within the study area to those regions which still contain
reasonable amounts of vegetated bushland.
5) The development of incentive based measures to conserve habitat on privately
owned land. This type of programme is commonly utilised in SEQ Cities and
Shires (Conservation Agreements, Land for Wildlife etc.) and can include rate
rebates, provision of labour/tools to rehabilitate sites etc.
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Future work
1) Undertake further surveys - preferably on a city-wide basis to gain a better
understanding of koala abundance, density, distribution, habitat preference and
health.

This should include the investigation of tree species preferences,

activity level analysis and also other environmental factors as discussed
earlier.
2) Following city-wide surveys, a Hervey Bay City Koala Management Plan
(HBCKMP) should be developed. This will allow for a more comprehensive
view of needs of the koala to be considered and managed in conjunction with
the need for the City of Hervey Bay to expand, while still preserving its
unique natural heritage, vital for the retention of the numerous fauna and flora
species present.
3) There currently appears to be limited information on the faunal and floral
diversity of the City. Without this baseline data it is difficult to make well
informed decisions on land planning issues. It is obvious that if vegetation is
protected for koalas, it will also provide habitat for other species, however the
ecological needs of different species can vary enormously and therefore
baseline data on the distribution and abundance of all species is vital for
responsible planning decisions. The instigation of Ecological Assessment
Guidelines similar to those developed by Brisbane and Gold Coast Cities, as
well as others, is strongly suggested. This will give the council, private
citizens and developers a clear outline of what level of ecological investigation
is required prior to any development plan being produced.
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ATTACHMENTS
Figure 1: Survey Effort Summary
Figure 2: Categories of Koala Habitat
Figure 3: Likely Patterns of Koala Movement & Areas for Possible Corridor
Restoration
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