Dr Law sound meters.. Only pick up male koalas. What do we learn about koala populations with
females and young and breeding success from the song meter research?

Song meters do target bellows from male koalas, but the DPI research was designed as a regional,
occupancy-based survey where many sites are surveyed (171 sites in this case). These surveys follow
a standard approach in ecology where occupancy is assumed to be related to meta-population
dynamics when a large number of sites are surveyed.

Mckenzie et al. (2003) state:

“Estimating the proportion of sites occupied by a target species is important in both long-term
monitoring programs and metapopulation studies. In a monitoring context, site occupancy
probabilities may be used as a metric reflecting the current state of the population.”

In our case, on average 64 % of sites were occupied (more at low elevation and less at high
elevation), indicating the presence of a widespread population. Forest harvesting treatment and
land tenure (National Park Vs State forest) had no effect on occupancy.

As stated in Law et al. (2018):

“This is consistent with the view that such populations have been poorly detected in less accessible
parts of NSW and that koalas may be more resilient than suspected in those areas [69].”

“Occupancy is an appropriate surrogate for population assessment when density is low as is
expected for koalas [32, 35]. For example, given SM2/SM4s sample a 150-300 m radius of forest for
koalas [38, 39], and male koala density in better quality forests of north-east NSW is 0.03 per ha
[32], then just a single male would be expected in the acoustic sample area where a bellow was
recorded... Bellowing also serves both to avoid male-male interactions by functioning as a signal of
body size [48, 49] and to attract females [29], and thus an increase in bellow rate likely reflects an
increase in breeding activity in a population [29, 50].”

Such survey approaches have been used for many years in frog surveys where the male represents
the calling portion of the population (female frogs do not call). In the case of koalas, populations are
considered to have a 1:1 sex ratio and so it is reasonable to assume the presence of bellowing males
(i.e. reproductively active males) would also indicate the presence of local females.

Other koala survey methods such as scat collection typically do not reveal the sex of the animal
unless very fresh scats are collected and they are subjected to DNA analysis. The same is true of
camera trap surveys — often the sex of the animal can’t be determined.

Law et al. (2018) took these acoustic data a step further to relate bellow rate (bellows per night) to
the different forest treatments sampled. Bellow rate has recently been shown to be correlated with
koala density (Hagans et al. 2018), so this index provides a more direct measure of koala populations
at a site. The highest bellow rate (23 calls per night) across all sites surveyed was recorded at one
site in Kiwarrak State Forest that was recently heavily harvested (though with a mosaic of harvest
exclusions). This was a greater call rate than what was recorded at other well-known koala
populations sampled in the study, such as Royal Camp State Forest and Bongil Bongil National Park.
Overall, forest treatment had no statistically significant effect on bellow rate.



All surveys have their limitations, so the acoustic method used does not provide direct information
on breeding success, except via assessment of meta-population occupancy. DPI has now collected
acoustic data from ~ 60 sites per year over the past four years, providing a strong base-line for koala
monitoring. Ongoing monitoring would provide a powerful means of assessing change in koala meta-
populations in the hinterland forests of north-east NSW.

Given survey limitations, more detailed data on habitat use by male and female koalas in forestry
landscapes is currently being collected using GPS technology. This site-based research will be
complimentary to the landscape survey outlined in Law et al. (2018) in that it will provide data on
the parts of the landscape that individual koalas use.

Can you please provide a GIS shapefile (or excel spreadsheet if a shapefile is not available) with the
precise geographic locations of the 171 song meter sites, including information on what logging
treatment they were assigned to?

See attached file.
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