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1. Introduction 

The koala Phascolarctos cinereus was listed by the Commonwealth Government 

in 2012 as a threatened species in the ‘vulnerable’ category throughout 

Queensland, New South Wales and the Australian Capital Territory under the 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

 
Port Macquarie-Hastings Council referred the proposed upgrade of Gravel Tip 

Road, Dunbogan to the Commonwealth Department of the Environment (DoE) due 

to potential impacts on the local koala population. The proposed upgrade was 

determined to be a ‘controlled action’ under the EPBC Act in April 2013 and was 

approved to proceed subject to final conditions issued by the DoE in February 

2014. The conditions of approval required a Koala Management Plan, which was 

prepared by Port Macquarie-Hastings Council and subsequently endorsed by the 

Commonwealth Government. 

 
The upgrade of Gravel Tip Road was required to occur in accordance with the 

provisions of the approved Koala Management Plan (KMP). Amongst other things, 

the KMP requires implementation of a survey and monitoring program to assess 

ongoing use of the site by koalas following the road upgrade. The program 

required baseline koala population monitoring prior to the road upgrade, follow-up 

monitoring within three months of the road upgrade being completed, and then 

each 6 years (i.e. one koala generation) thereafter for the life of the approval. 

 
The purpose of this report is to advise on the results of follow-up assessments of 

koala activity at the site following completion of the road upgrade. 

 
1.1 Study area 

The monitoring area supports a range of coastal forest and woodland communities 

that sustain preferred koala food (and shelter) trees including forest red gum 

Eucalyptus tereticornis, swamp mahogany E. robusta, a naturally-occurring hybrid 

between the former two species (sometimes referred to as E. patentinervis), and 

tallowwood E. microcorys. The eastern section of the study area near Gravel Tip 

Road also supports some planted specimens of grey gum E. punctata and 

Parramatta red gum E. parramattensis, both of which are known to be preferred 
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koala browse species further to the south (Phillips and Callaghan 2000; Phillips et 

al 2000). 

 
As indicated in the Port Macquarie-Hastings Koala Habitat & Population 

Assessment (Biolink 2013), the northern end of the Dunbogan Peninsula supports 

a long-established and regionally significant koala population that functions as a 

key source population for breeding and dispersal in the local area. The Dunbogan 

koala population is separated from others to the north by the Camden Haven 

River, is morphologically distinctive and consdiered likely to represent the most 

northerly outlier of the Taree-Manning koala genome that occurs predominantly to 

the south of the Port Macquarie-Hastings Local Government Area (LGA). 

 

2. Methods 

 

2.1 The site 

The monitoring location comprises areas of eucalypt forest and woodland, coastal 

heathland and wetland communities occurring on both sides of Gravel Tip Road 

between The Boulevard and Scarborough Way at Dunbogan. 

 
2.2 Field survey 

The field survey design outlined below is consistent with the 2015 baseline 

monitoring survey and assessment for the site that was undertaken for Port 

Macquarie-Hastings Council (Biolink 2015). 

 
In order to ensure a uniform and unbiased distribution of sampling effort a 250 m x 

250 m point-based grid was overlain across aerial imagery of the study area, with 

each point becoming a potential monitoring site where it occurred in eucalypt 

forest or woodland. From these sites, a series of 9 ‘primary’ monitoring sites were 

initially selected at 500 m intervals (25 ha grid cell size), two of which (GTR03 and 

GTR06) were discarded upon field inspection on the basis that the vegetation 

communities at these sites did not support Eucalyptus species. The remaining 

sites were classed as ‘supplementary’ and were sampled where necessary to 

assist in refining the analysis and modelling derived from the primary monitoring 

sites (see below). Universal Transverse Mercator coordinates for each primary 
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and supplementary sampling point were uploaded into a handheld GPS receiver 

navigating on a GDA94 datum to facilitate their location in the field. Each primary 

site was permanently identified using a labelled star picket to ensure they could be 

precisely located for re-sampling over the course of the monitoring program.  

 
Each monitoring point was sampled using the Spot Assessment Technique (SAT) 

of Phillips and Callaghan (2011). The SAT methodology requires a sample of 30 

trees to be assessed for evidence of koala use (presence of koala faecal pellets 

within a prescribed 1 m search catchment around the base of each tree), the 

outcomes of which are used to determine a koala activity level for each site. Given 

that knowledge regarding local koala food tree preferences was not a required 

output from the monitoring program we applied the following default criteria to field 

sites: 

a) A “low use” categorisation could be adopted (and thereafter no further 

trees assessed) if no faecal pellets were detected within the prescribed 1 m 

search catchment around the base of a minimum of 25 trees; or 

b) A “high use” categorisation could be adopted (and thereafter no further 

trees assessed) once koala faecal pellets had been recorded within the 

prescribed 1 m search catchment around the base of a minimum of 10 

trees. 

  

Trees in each SAT site were also inspected for the presence of koalas within a 25 

m fixed-radius (0.196 ha) search area centered on each monitoring point. These 

searches involved a minimum of three personnel and involved approximately 15 to 

20 person-minutes in order to carefully search all trees within the prescribed area.  

 
2.3 Analysis of koala activity data 

The extent and spatial distribution of koala activity data was interpolated across 

the study area using thin-plate splining and associated contouring techniques, with 

significant activity delineated by contours representing medium and high use areas 

(i.e. core koala habitat) based on “east-coast medium-high” koala population 

densities prescribed in Table 2 of Phillips and Callaghan (2011). 
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2.4 Strip-transect searches 

Strip-transect searches were conducted in conjunction at each of the seven 

primary survey sites. Each transect survey involved one searcher walking at 

approximately 20 m on either side of a central searcher for a distance of 250 m to 

cover a search area of ~ 1 ha. Transects were oriented in a roughly northeast to 

southwest direction. 

  
2.5 Spotlighting 

Spotlighting surveys were undertaken on foot in both directions along the ~ 1500 

m length of Gravel Tip Road over two non-consecutive nights using a hand held 

spotlight. The average distance penetrated by the spotlight was noted in order to 

estimate the total area (ha) searched. 

 

3. Results 

The field survey was undertaken from 1 March to 4 March 2016. 

3.1 SAT surveys 

A total of 7 primary SAT sites and 11 supplementary SAT sites were assessed 

resulting in an Effective Monitoring Area (EMA) of 175 ha (7 x 25 ha based on the 

500 m x 500 m grid cells). Koala activity was recorded from 12 of the 18 sampled 

SAT sites, three of which (i.e. primary sites GRT07 and PK107 and supplementary 

site GTRS09) returned significant activity levels (i.e. > 23%) when interpreted with 

regard to the “east-coast medium-high” population density activity level thresholds 

of Phillips and Callaghan (2011). Table 1 provides a summary of the SAT survey 

results for both 2015 and 2016. 
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Table 1. Site-based koala activity levels recorded during SAT surveys in 2015 and 2016. 
Monitoring points returning significant koala activity levels are bolded; ns = not sampled; * koala 

present at field site. 
 
 

SITE NUMBER 2015  
ACTIVITY % 

2016 
ACTIVITY % 

PRIMARY    

GTR01 26.67 16.67 

GTR02 3.33 0.00* 

GTR04 0.00 0.00 

GTR05 0.00 6.67 

GTR07 56.67 43.48 

PK107 23.33* 23.33 

PK077 0.00 0.00 

SUPPLEMENTARY    

GTRS01 33.33* ns 

GTRS02 ns ns 

GTRS03 3.33 3.70 

GTRS04 ns 0.00 

GTRS05 ns ns 

GTRS06 13.33 10.00 

GTRS07 ns ns 

GTRS08 33.33 13.33 

GTRS09 43.33* 62.50 

GTRS10 ns 0.00 

GTRS11 ns ns 

GTRS12 ns 11.11 

GTRS13 ns ns 

GTRS14 ns ns 

GTRS15 ns ns 

GTRS16 ns ns 

GTRS17 ns ns 

GTRS18 ns 16.67 

GTRS19 ns 0.00 

GTRS20 ns ns 

GTRS21 ns ns 

GTRS22 ns ns 

GTRS23 ns 3.85 

GTRS24 ns ns 

GTRS25 ns ns 

GTRS26 ns 16.67 

GTRS27 ns ns 

Mean Activity % 19.72 ± 5.57 (SE) 12.67 ± 3.94 (SE) 

 

One koala was recorded within the 25 m fixed-radius (0.196 ha) search area 

centered over SAT site GTR02. The koala was resting in a broad-leaved 
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paperbark Melaleuca quinquenervia and appeared to be an adult female in 

average condition with no obvious signs of illness that could be detected through 

binoculars.   

 
3.2 Modelling of significant koala activity 

Modelling of koala activity data for the study area has enabled the delineation of 

significant activity contours and estimation of the current distribution and extent of 

Core Koala Habitat at the site. Similar to the 2015 baseline assessments and 

modelling, three main koala population cells are illustrated in Figure 1 including 

two cells to the north of Gravel Tip Road and one to the south. Whilst these three 

main activity cells have been sustained since the 2015 surveys, the modelling 

suggests a possible decline in the north-eastern cell with the activity level falling 

from medium use at primary site GTR01 in 2015 to low use in 2016. This result 

meant that the supplementary site to the north (GTRS01), which recorded high 

use in 2015, was not surveyed in 2016. Hence, it is quite possible that significant 

koala activity may still be present in conjunction with GTRS01 and the north-

eastern cell. 

 
The 2015 surveys were constrained by inundation of some low-lying sites and 

hence the koala activity model derived from the 2016 results is more refined than 

that produced from the 2015 surveys and provides an improved basis for future 

monitoring. 

 
3.3 Strip-transect searches 

One koala was observed during the 1 ha strip-transects searches associated with 

each of the seven primary SAT survey sites. This koala was the same animal as 

that observed within the radial search area at the associated SAT site (i.e. 

GTR02).  

 
3.4 Spotlighting 

One koala was observed during the course of ~ 6 hours of foot-based spotlighting 

over two non-consecutive nights walking up and back along Gravel Tip Road from 

its intersection with The Boulevard to the existing bitumen surface of Scarborough 

Way. The total search area was estimated at 6.75 ha based on an average 
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penetration corridor of 30 m either side or the road center line and a road width of 

approximately 15 m. The first evening (9.50 pm to 11.30 pm on Tuesday 1 March 

2016) involved fine weather and resulted in observations of over 100 little red 

flying-foxes Pteropus scapulatus that were feeding on flowering broad-leaved 

paperbarks, 2 common ringtail possums Pseudocheirus peregrinus, and 1 squirrel 

glider Petaurus norfolcensis at approximately 3 m height in a broad-leaved 

paperbark just beyond the exclusion fencing. The second evening (9.50 pm to 

11.30 pm on Thursday 3 March 2016) involved overcast conditions with light 

showers and again recorded over 100 little red flying-foxes in addition to 2 eastern 

grey kangaroos Macropus giganteus, 1 squirrel glider, 1 pink-tongued skink 

Cyclodomorphus gerrardii and 1 koala. The koala was in a swamp mahogany and 

was a sub-adult male that appeared to be in good condition with no obvious signs 

of illness that could be detected through binoculars. 

 
3.5 Estimated koala densities for the study area 

The 18 SAT-based 25 m radial searches (total search area = 3.53 ha) produced a 

population density estimate of 0.28 + 0.11 (SE) koalas ha-1, whilst the strip 

transect surveys (total search area = 7 ha) produced a population density estimate 

of 0.14 + 0.13 (SE) koalas ha-1. The spotlight transect surveys covered a total 

search area of approximately 13.5 ha and produced a koala density estimate of 

0.07 + 0.19 (SE) koalas ha-1. These results are statistically indistinguishable and 

thus an average density estimate of 0.16 + 0.14 (SE) koalas ha-1 was derived by 

combining these three separate estimates. Extrapolation of this average density 

estimate across the 175 ha EMA resulted in a population estimate for the study 

area of approximately 28 + 24.5 (SE) koalas. 

 
3.6 Threatened species records 

Locations and details for observations of koalas, squirrel gliders and glossy black-

cockatoos Calyptorhynchus lathami are indicated in Appendix 1.   
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2015        2016 

 
 
Figure 1. Significant koala activity contours resulting from the 2015 and 2016 surveys for the Gravel Tip Road study area; red polygons indicate modelled boundaries 
of High Use, pink polygons indicated Medium Use, and yellow polygons indicate the modelled 10% activity contour. Core Koala Habitat is indicated by the combination 
of High Use and Medium Use areas. Koala sightings are indicated by blue asterisks. Primary monitoring sites are shown as yellow dots with associated supplementary 
sites represented by small green dots.
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4. Discussion 

 
4.1 Adherence to the provisions of the KMP 

An inspection of the completed road upgrade in conjunction with the 2016 

population monitoring surveys confirmed that the following key measures have 

been successfully implemented in accordance with the Koala Management Plan 

(KMP) and approval conditions: 

 
� Confinement of any essential removal or trimming of trees and other 

native vegetation to the approved road upgrade corridor. 

� Protection of all native vegetation outside the approved road upgrade 

corridor. 

� Installation of koala crossing signage at either end of the upgraded and 

sealed road section of road. 

� Installation of koala exclusion fencing along both sides of the upgraded 

and sealed section of road. 

� Construction of raised pavement traffic speed sections on the eastern 

approach to the fenced portion of road. 

� Installation of koala grids linked to the exclusion fencing at both ends of 

the upgraded and sealed section of road. 

� Installation of three underpass structures, each with elevated wooden 

ledges for dry passage by koalas along the length of both side walls 

within each structure. 

� Successful establishment of 35 preferred koala food trees in the 

designated offset area. 

� Commencement of an underpass utilisation monitoring program using 

camera traps. 

 
4.2 Survey outcomes and differences from the 2015 surveys 

The 2016 survey results indicate that i) the three main koala activity cells recorded 

in March-April 2015 are still occupied and ii) koala activity remains reasonably 

widespread across the study area with a focus on areas of preferred koala habitat. 

The 2015 surveys identified two medium use sites and four high use sites from a 

total of 12 SAT survey sites, whilst the 2016 surveys recorded one medium use 
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site and two high use sites from a total of 18 SAT sites (see Table 2). However, 

comparison of the mean koala activity levels recorded for the two survey periods 

(2015 and 2016) for the subset of primary sites (n = 7) plus supplementary sites (n 

= 4) that were surveyed during both monitoring events (2015 Mean A/L = 18.48 + 

5.95% SE; 2016 Mean A/L = 16.33 + 6.05% SE) did not identify any statistically 

significant difference (t(.05) = -0.25, p = 0.80, df = 20). Likewise, comparison of the 

mean activity levels for primary sites only (2015 Mean A/L = 15.71 + 8.09% SE; 

2016 Mean A/L = 12.88 + 6.16% SE) also found no significant difference (t(.05) = -

0.28, p = 0.79, df = 11). Factors that might have led to the recorded changes in the 

overall koala activity model over the 11 month period between survey events could 

include: 

� weather conditions over the preceding 12 months, 

� inclusion of some different supplementary SAT sites based on the primary 

site results for each survey period - one of which (GTRS01) recorded high 

use in 2015, 

� improved accessibility of some areas in 2016 due to drier conditions, 

� possible movement or loss of some members of the local population sub-

population of koalas in the north-eastern section of the EMA. 

 
Note: No koala call-outs or admissions were recorded by Port Macquarie Koala 

Hospital for the Dunbogan area during 2015. 

 

The koala density estimate resulting from the 2016 monitoring surveys of 0.16 + 

0.14 (SE) koalas ha-1 is more refined than that derived in 2015 of 0.33 + 0.14 (SE) 

koalas ha-1, given the more-favourable weather conditions and subsequent greater 

number of search sites for the 2016 event. The number of koala sightings that 

were recorded during the two survey events only changed from three individuals in 

2015 to two individuals in 2016, albeit with a greater search effort. We recommend 

that future koala search results be compared to the 2016 outcomes, if weather 

conditions are similarly favourable.     

 
As a key outcome, the 2016 monitoring surveys have not identified any significant 

impacts on the local koala population that are likely to be attributable to the 

construction phase of the GTR upgrade.  
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The 2016 surveys have confirmed the continued persistence of areas of Core 

Koala Habitat at the site coinciding with locations of significant use (i.e. medium 

and high activity) by koalas as delineated in Figure 1. 

 

Table 2. Variables against which future changes in koala use of the Gravel Tip Road site may be 
compared and contrasted. 

 

Variable/Year 2015 2016 

(i)  No. Primary field sites 7 7 

(ii) No. Supplementary sites 5 11 

(ii) EMA (ha) 175 175 

(iii) No. active sites (all sites) 9 12 

(iv) No sites with activity > 23% (all sites) 6 3 

(v) Mean activity level (%) (primary sites) 15.71 + 8.09 (SE) 12.88 + 6.16 (SE) 

(vi) Koala density (koalas ha-1) 0.33 + 0.14 (SE) 0.16 + 0.14 (SE) 

   

 

4.3 Other Considerations 

It is likely that the 2012 Dunbogan wildfire event continues to influence the current 

distribution and extent of koala activity within the EMA, particularly to the south of 

Gravel Tip Road. The longer term monitoring program will be important to 

determine if and when koalas are able to re-establish within sections of the site 

where high quality habitat was subject to intense fire. 

 

5. Recommendations 

 
1. The entrances to the underpass structures should be regularly mown or 

whipper-snipped to control introduced grass and other ground-layer 

vegetation to ensure they remain easy to locate for koalas and other 

wildlife. 

 
2. An additional monitoring event should ideally be planned for 2018 in order 

to follow-up on the 2016 results. 

 



biolink                                                                   Gravel Tip Road - Koala Population Monitoring 2016 

 

14 

3. Explore options for enhancing connectivity across the upgraded section of 

GTR for squirrel gliders in the vicinity of the current sightings.  

 
4. Additional information should be provided to adjoining landowners in the 

north and north-eastern periphery of the EMA to encourage koala sighting 

reports to Council and to promote responsible dog ownership. 

 
5. Continue to explore opportunities and promote the establishment of 

additional preferred koala food trees and habitat restoration programs for 

previously degraded western sections of the EMA. 
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Appendix 1 
 
 
Table A1. Locations and observation details for koalas and other threatened fauna species 
observed during the 2016 koala monitoring surveys for Gravel Tip Road (GTR), Dunbogan in the 
Port Macquarie-Hastings LGA. 

 
Species Date Easting Northing Observation 

Koala 2/03/2016 481910 6498251 Adult female in a broad-leaved 
paperbark next to a swamp 
mahogany at SAT survey site 
GTR02. Appeared to be in average 
body condition with no obvious 
clinical signs of disease. 

Koala 3/03/2016 482058 6497804 Stationary at first then climbing to 
the top of a swamp mahogany on 
the northern side of GTR ~ 10m 
from the exclusion fencing.  

Squirrel glider 1/03/2016 482092 6497789 Stationary in a broad-leaved 
paperbark on the southern side of 
GTR ~ 3m from the exclusion 
fencing. 

Squirrel glider 3/03/2016 482155 6497767 Climbing in a broad-leaved 
paperbark on the southern side of 
GTR ~ 8 m from the exclusion 
fencing. 

Glossy black-cockatoo 2/03/2016 482912 6498242 Adult pair with sub-adult young 
feeding in black she-oak at SAT 
survey site GTR01. 

Glossy black-cockatoo 3/03/2016 482711 6497735 Numerous chewed fruits under a 
single black she-oak tree at SAT 
survey site GTRS12. 

     

 


