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1.  Executive Summary  

An aerial survey was conducted in September to October 2019 to estimate the abundance, density 

and distribution of the Forester kangaroo population in the 21,958 km2 survey area, encompassing 

the range of the Forester kangaroo in central and north-eastern Tasmania (Figure 1).  This is the first 

time the whole Forester kangaroo range has been surveyed in an attempt to estimate their 

population.  The survey area was covered by twenty east-west transects, 10 km apart, and two small 

north-south transects that were surveyed from a helicopter flying at an above ground height of 200 

feet (61 meters) and a speed of 50 knots (93 km per hour).  Three observers used a distance sampling 

method to record visual Forester observations.   

Abundance, and distribution estimates were derived from visual observation survey data.  Analysis of 

the survey data gave an estimate of the population of Forester kangaroo in the 21,958 km2 survey 

area of 30,327 with a Coefficient of Variation (CV) of 23%, indicating a satisfactory level of precision.   

The average density of Forester within the survey area was 1.381 Forester per km2.  However, 

Foresters are absent from much of the survey area, occurring in five core areas (or hotspots), 

consisting of north-east Tasmania, Nile, Avoca, Ross and Campbell Town.  Densities within these 

hotspots ranged as high as 25 Foresters per km2 in the north-east region to as high as 15 Foresters per 

km2 in the other hotspot areas in the core population in the South Esk corridor from just north and 

west of Launceston and east to near the Douglas Apsley National Park.   

Forester kangaroos were observed throughout their expected core ranges.  They were detected in 

areas where populations had previously been determined likely to be the highest, based on anecdotal 

information, and from the issue of and take returns received from Crop Protection Permits.  A number 

of isolated observations were made in the western part of the survey area around Great Lake and 

surrounding lakes region, and south to the Clyde River area.  To ground truth these isolated 

observations additional ground survey work i.e. camera traps is required in the Great Lake and Clyde 

River areas.   

Limited walked-line transect survey data was available for Forester kangaroos, and was not sufficient 

to allow a sound statistical comparison between aerial and ground survey results.  Further, due to this 

limitation no assessment of takes (harvest rates) was conducted in relation to changes in the 

population over time.  With additional ground based monitoring future aerial survey data can be 

compared with ground survey data.   
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Ground surveys remain essential to estimate local Forester population trends between other less 

frequent surveys such as aerial surveys designed to estimate population size.  Such data is essential to 

support management strategies.  Given the fragmented nature of Forester populations ground 

surveys should be designed to identify local population trends rather than on a whole of state basis.  

This will enable management strategies appropriate to the local Forester population.    

The survey methods, data analysis and conclusions presented in this report have been reviewed and 

endorsed as appropriate by two internationally recognised professionals in this subject area (Appendix 

1).   

1.1 Recommendations  

• On-ground surveys of Forester kangaroos using the walked-line transect method should be 

undertaken to monitor population trends in core areas to allow management strategies to 

be assessed.    

• Aerial surveys of Forester kangaroos should be repeated coincidently with aerial surveys of 

deer, every four to five years, to validate and re-calibrate the on-ground surveys. 

• Flying an Unmanned Aerial Vehicle, drone, over a sample of the on-ground survey transects 

should be done to test the effectiveness and cost-benefit of this technology to survey 

smaller areas of under 10 x 10 km, and if proven, may be useful in more remote areas. 

• It is also suggested that trials are undertaken comparing the use of thermal binoculars, 

incorporating rangefinders, against the walked-line transect surveys. 

• Use of camera traps should be trialled in low population density areas, where they can be 

left for long periods of time for early-warning detection or for measuring the infrequent use 

of habitats by Forester kangaroos.    

• Future manned helicopter surveys should include use of a colour wide-angle video camera 

to determine the extent of Forester kangaroos being flushed away from the survey transect 

and allow this effect to be managed in future population estimates. 

• Undertake ground survey work, including use of camera traps, to verify Forester kangaroo 

observations in the Great Lake and Clyde River areas where they have not previously been 

recorded.   
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2.  Introduction  

The Forester kangaroo (Macropus giganteus tasmaniensis) is the Tasmanian subspecies of the eastern 

grey kangaroo which is widespread throughout eastern Australia.  The Forester kangaroo is Tasmania’s 

largest marsupial, but its status is currently not well documented due to a number of factors, including 

not knowing its current population abundance and distribution.   

Forester kangaroos are protected wildlife under the Nature Conservation Act 2002.  The abundance 

and distribution of Foresters declined by 90% following European settlement.  Populations of 

Foresters remain in several pockets of the Midlands and Northeast (Hocking, 2009).  Foresters occur 

primarily on private land resulting in conflict when browsing on crops and pastures.  Taking of 

Foresters is managed under Crop Protection Permits, with additional authorisation allowing for the 

commercial trade of meat and skins.  With the expansion and improvement of agriculture the demand 

to manage Forester populations has increased within their limited range, therefore to sustainably 

manage this species, baseline population information is required to monitor trends in population 

abundance and distribution. 

Since the mid-1970s Forester kangaroo populations in Tasmania have been monitored to varying 

degrees in core areas across the state with walked-line transect surveys, monitoring approximately 

30% of the species range (Hocking, 2009; Tanner and Hocking, 2001).    Currently walked-line transects 

are conducted in five core areas, on a rotational basis, meaning core areas are surveyed every three 

to four years.  The north-east population has become difficult to monitor due to changing 

environmental conditions, for example terrain and vegetation restricting physical access for surveys. 

This is the first survey of the Forester kangaroo population of this nature and aims to improve the 

knowledge of species abundance and distribution in Tasmania, and thus, set a benchmark for future 

monitoring.  

The commitment by the then Hodgman Government to undertake a ‘comprehensive state-wide 

census of wild fallow deer in Tasmania’ has resulted in an aerial survey of fallow deer being undertaken 

across much of the Forester kangaroo range.   This provided an opportunity to coincidently undertake 

a comprehensive survey of Forester numbers and distribution across much of their Tasmanian range, 

for the first time.  The Department of Primary Industries, Parks, Water and Environment (DPIPWE), 

through Game Services Tasmania (GST), developed a plan to estimate the abundance and distribution 

of Foresters in Tasmania as a standalone component of an aerial survey design to estimate the 

population of wild fallow deer, because the Forester range is a subset of much of the deer range 
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(Lethbridge et al., 2020a).  To ensure all the Forester kangaroo range was included an additional six 

transects in the north-east of Tasmania were added to the deer survey protocol. 

After conducting an extensive literature review of wildlife survey methods, including surveys of 

kangaroos nationally and other wildlife internationally, DPIPWE determined that the most appropriate 

methods of surveying wild fallow deer, and Forester kangaroos in Tasmania was by aerial survey.   

Aerial surveys are a valuable method of estimating the abundance, density and distribution of medium 

to large mammals over broad geographic areas.  In the context of wildlife management, they can be 

designed to evaluate management performance, identify issues that trigger management actions and 

provide a planning framework to optimise on-ground management. 

The aim of the 2019 aerial survey was to obtain baseline population information on Forester 

kangaroos in Tasmania by estimating their abundance, density and distribution, in the survey area.  

The purpose of this information is to better inform future monitoring and management decisions for 

Forester kangaroo in Tasmania.   

Due to DPIPWE not having the capabilities and resources required to conduct an aerial survey of 

wildlife in Tasmania, a competitive public tender process was used to select a contractor.  The 

contractor had to be able to supply the necessary methodologies, equipment, personnel and expertise 

to undertake a survey within the region of Tasmania considered to support the highest abundance of 

wild fallow deer, and Forester kangaroo, in order to estimate their abundance, population density, 

and to determine their distribution.   

Nine tenders were received to conduct the survey.   A selection panel of three DPIPWE staff and an 

independent professional in the field of aerial surveying from the Queensland Government considered 

the tenders, and selected EcoKnowledge to conduct the aerial survey.   EcoKnowledge is an Australian 

owned and operated company based in South Australia.  A Tasmanian helicopter operator was 

contacted by EcoKnowledge to fly the survey transects.   DPIPWE and EcoKnowledge worked together 

following the tender process to plan and conduct the aerial survey, and analyse the data, giving a 

DPIPWE Senior Wildlife Management Officer valuable experience and knowledge.      

Surveys were conducted by three trained aerial observers per flight, with the DPIPWE trainee in the 

left-rear seat for 30% of the time.  EcoKnowledge used a well-established aerial survey processing 

method called distance sampling (Buckland et al., 1993).  A variant of this approach was adopted for 

the Forester survey: Multiple Covariate Distance Sampling (MCDS). 
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In this report the results of the first aerial survey of Forester kangaroo in the 21,958 km2 survey area, 

encompassing much of the Forester range in central and north-eastern Tasmania, are presented.  

Population estimates of abundance, density and distribution are provided along with future 

monitoring recommendations.   

3.  Methods  

3.1 Species distribution, study area and stratification 

The aerial survey was designed by EcoKnowledge in consultation with DPIPWE utilising methodology 

similar to that used by Moloney et al., (2018).  Aerial surveying is effective in areas with medium- to 

high-density wildlife populations, which can be estimated without deploying impractically high levels 

of resources.  The area surveyed included much of the geographic range of Forester kangaroo 

populations in Tasmania, as well as a surrounding buffer zone. 

The aerial survey was conducted during the period September 23 to October 4, 2019.  The timing was 

dictated by wild fallow deer biology and other factors including of deer hunting seasons, wedge-tail 

eagle (Aquila audax fleayi) breeding seasons, on-farm activities and climatic conditions because deer 

was the principal subject of the survey.    

During the survey minor deviations from transects were necessary to avoid conflicts with 

infrastructure (e.g. powerlines and communications towers), dwellings, livestock and known nesting 

locations of wedge-tailed eagles.   

3.2 Aerial survey 

An aerial survey, using visual observations and distance sampling was undertaken to estimate Forester 

kangaroo abundance, density and distribution across the survey area.  Twenty east-west orientated 

transects and two small north-south transects (Figure 1) were flown in a Bell LongRanger helicopter.  

East-west transects were spaced approximately 10 km apart, allowing for a survey width of 

approximately 2 km, and sufficient space between transects to ensure wildlife was not double counted 

due to flushing from one transect to the next. 
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Figure 1.  Transects (grey lines) flown during the 2019 Forester kangaroo aerial survey.   

 

A total of 2,170 km of transects were surveyed, with all flights conducted within three hours following 

first light and three hours preceding last light, covering a total survey area of approximately 21,958 

km2.  This is the optimal time to conduct aerial surveys for crepuscular and/or nocturnal species, such 

as Forester kangaroo, and is the common approach used for aerial surveys elsewhere in Australia.  This 
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is the time when these species are generally most active, at least during daylight hours when it is safe 

to fly.  All transects (excepting 8F and 9D) were flown in an east-west, or west-east, direction to avoid 

observers looking into the sun.   

A Bell LongRanger (206L) helicopter was provided by RotorLift, a Tasmanian company.  The helicopter 

flew at an average altitude of 200 feet (61 m) Above Ground Level and held this height using a RADAR 

altimeter.  The average survey speed was 50 knots (93 km h-1). 

Estimating the Forester kangaroo abundance required the use of a statistical calculation, known as 

distance sampling that corrects for the fact that animals further from the line of flight of the aircraft 

are less likely to be seen (Buckland et al., 1993).  Because the distance to each animal or group of 

animals cannot be directly measured from the air, the distance sampling method involves dividing 

each observer’s view area into zones (Figure 2).  These zones are defined with graduated sighting poles 

mounted on the aircraft (Figure 3). 

A five-zone distance sampling approach was employed.  Survey poles were mounted to either side of 

the aircraft (Figure 3), allowing Forester observations to be recorded in one of the five distance 

sampling zones (0–20 m, 20–40 m, 40–70 m, 70–100 m, 100–150 m), based on the methods of 

Lethbridge et al.  (2019).  The five distance sampling zones labelled on the sighting pole in Figure 3 

correspond to five bands on the ground, which represent distance from the aircraft at the centre of 

the transect, i.e. the line of flight (Figure 2). 

All Forester kangaroo observations were recorded using customised electronic keypads linked to a 

Global Navigation Satellite System (Figure 4).  Foresters were recorded by observers in the distance 

sampling zone in which they were first observed.  Coordinates and times were automatically recorded 

with each entry.  Habitat containing the observed Forester was classified as either open with little to 

no canopy (e.g. wetlands and paddocks) or medium to dense habitats, having either a closed canopy 

or an open canopy with a closed understorey (e.g. temperate rainforests).   

In summary, the following information was recorded on the keypads: 

1. Number of animals sighted, 

2. The distance sampling zone (1, 2, 3, 4, 5) in which the animals were first observed and 

3. The habitat (open, or medium to dense) in which the animals were first observed.   

The doors were removed from the aircraft to provide clear visibility of the ground for each observer.  
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Sunglasses or tinted helmet visors were not worn as these are known to reduce visibility, particularly 

in wooded areas.  For most of the flights, three trained observers were used at any one time, two 

positioned in the rear of the aircraft and one in the front-left seat.  The trained observers were rotated 

to different seat positions between flights.  Each trained observer had between 40 hours and 1,200 

hours of experience, with most having more than 200 hours of experience.  All trained observers have 

been previously tested against a more experienced observer.  For approximately 30% of the time, a 

trainee observer from DPIPWE participated in the flights.  The trainee was always seated behind an 

experienced front-left observer for comparison.  The trainee’s counts were separately dealt with in a 

way so as not to bias the final results. 

 

Figure 2.  Delineation of sighting poles.  Zone 1: 0–20 m, 2: 20–40 m, 3: 40–70 m, 4: 70–100 m , 5: 100–150 m 
out from the centre transect, or survey, line. 
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Figure 3.  Sighting poles used to identify the five distance zones of observation made from the helicopter.  The 
yellow tape corresponds to the view of the front seat observer and the green tape corresponds to rear seat 
observer, after being calibrated.  Zone 1: 0–20 m, 2: 20–40 m, 3: 40–70 m, 4: 70–100 m, 5: 100–150 m.    
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Figure 4.  Customised electronic keypad strapped to the observers leg.   

 

3.3 Multiple Covariate Distance Sampling 

Aerial counts were used to estimate the abundance of Forester kangaroos in the survey area.  

Calculations used an established mathematical technique that corrects for the fact that animals 

further from the line of flight of the aircraft are less likely to be seen, as well as for differences in how 
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many animals the observers can see from different positions in the aircraft.   All aerial survey estimates 

are negatively biased because observers cannot see all animals, even if all animals close to the aircraft 

are sighted (Pollock and Kendall, 1987; Samuel et al., 1987).  In addition, even if two observers are 

equally experienced, the front observer will at times still see some animals not seen by the rear 

observer, and vice versa.  To correct for this, a technique called Multiple Covariate Distance Sampling 

(MCDS) was used, following the methods of Lethbridge et al.  (2019). Calculations were based on 

counts from the front left and rear right observers.  Data from the trainee observer were not used in 

these calculations because this observer was only counting fallow deer, and not kangaroos.   

3.4 Density distribution  

All sightings of Forester kangaroos were logged with geographical coordinates, which allowed the 

calculation of population density estimates using Kernel Density Estimation (KDE) (Silverman, 1986).  

This method describes the density of objects in the landscape.  It is used here to describe the changing 

density of animals across the landscape, and therefore calculate average population density over the 

survey area.  It is not valid to simply divide the Forester kangaroo population estimate by the area 

surveyed to determine density because no animals are ever evenly distributed across a landscape. 

3.5 Modelling future monitoring requirements  

Management of wildlife, including kangaroos, is often based on estimated population size and 

distribution derived from population surveys.  Estimates are necessary because it is not possible to 

count every individual animal in the population.  The accuracy of a population estimate depends on 

how closely the survey data represents the true population.  Therefore, it is vital to use accurate survey 

methods, and select the most appropriate mathematical models, to ensure that the estimated 

population size is neither much higher, nor much lower, than the true population size.   

Some degree of uncertainty is inevitable in such estimates, and it is important that managers set 

appropriate boundaries for how much uncertainty is acceptable when making decisions about 

population management.  A statistic known as the Coefficient of Variation (CV) measures the amount 

of variation present in the data.  A higher CV value means there is more variation in the data and the 

estimate is likely to be less precise, and a lower CV value means that there is less variation and the 

estimate is likely to more closely approximate true population size. In kangaroo management in 

Australia, most jurisdictions accept a CV of 25% to be satisfactory for management purposes.   
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As a general rule, the more animals counted during a survey, the more precise the population estimate 

becomes, which often means that the CV will reduce.  However, the distribution of animals in the 

landscape also affects the outcome, and estimates may become less precise (i.e. the CV may increase) 

when animals form in larger mobs, which means individuals are harder to count accurately.  Therefore, 

in this study we used a statistical package called Aerial and ground survey CV simulator Lethbridge, 

(2015) to mathematically simulate how much influence various factors, especially mob size, may have 

had on the population estimates.  The average CV was calculated over 2000 simulations. 

4.  Results  

4.1 Detections of Forester kangaroo in the survey area 

Based on detections, (Figure 6) within the survey area the distribution of Forester kangaroos extends 

from the far north-east of the study area near Cape Portland, with the main population being in the 

South Esk River corridor from just north and west of Launceston to near the Douglas Apsley National 

Park on the central east coast.  This is consistent with the five core areas of north-east Tasmania, Nile, 

Avoca, Ross and Campbell Town.   

A number of isolated observations were made in the western part of the survey area around Great 

Lake and surrounding lakes region, and south to the Clyde River area.   
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Figure 6.  Forester kangaroo detections in the survey area based on observer counts (green crosses).   

 

4.2 Forester kangaroo population size   

The best-performing model of MCDS was found to be the one that took account of mob size.  This 

model was therefore selected to calculate the estimated population size of Forester kangaroos in the 

survey area. 

The outcome of the population estimate calculation for Forester kangaroos is presented in Table 1.   

Table 1.  Population estimate of Forester kangaroos within the 2019 aerial survey area 

Survey Area (km2) Estimated Abundance Coefficient of Variation 

21,958 30,327 23% 
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4.3 Population density distribution and overall density of Forester kangaroo 

Average Forester kangaroo population density per km2 was also calculated using the best-performing 

MCDS model.  Average density was found to be 1.381 Forester kangaroos per km2 (Table 2).  The 

Kernel Density Estimation (KDE) analysis detected a clear Forester density hotspot in far north-eastern 

Tasmania, where a large number of Foresters were seen in and around the Cape Portland wind farm, 

Rushy Lagoon, and west of Musselroe Bay (Figure 7).   

As represented in Figure 7 within hotspot areas densities ranged from an average of five to 25 

Foresters per km2 in the north-east region to five to 15 Foresters per km2 in the two other hotspot 

areas in the Midlands.   

Table 2.  Estimated population density of Forester kangaroos within the 2019 aerial survey area. 

Survey Area (km2) Estimated Population Density 

(average no.  Forester per km2) 

Coefficient of Variation 

21,958 1.381 23% 
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Figure 7.  Contours of Forester kangaroo per km2 based on KDE density surface estimates for the survey area.   

5.  Discussion  

Forester kangaroo population estimate  

The purpose of this survey was to produce a baseline population estimate for Forester kangaroos 

within the survey area that covered much of the species Tasmanian range.  Using aerial survey data 

and the best-performing model within the MCDS sampling method, it is estimated that 30,327 

Forester kangaroos inhabit the survey area encompassing much of the Forester kangaroo range in 

central and north-eastern Tasmania.  This estimate has a Coefficient of Variation of 23% that is within 

the commonly accepted limit of less than 25% variation, and is therefore likely to be a reliable figure 

for management purposes. 

The range of the Forester kangaroo has declined by 90% following European settlement due to hunting 

and clearing of land (Hocking and Driessen, 1996).  During the 1950s the population stabilised and 

underwent some limited recovery, but have not returned to their pre-European settlement population 

number (Hocking, 2009).   
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The aerial survey population estimate of 30,327 is comparable to DPIPWE reported estimates of 

25,000 to 30,000 based on walked-line transect surveys (Hocking, 2009).    

With the expansion and improvement of agriculture in recent times, the demand to manage Forester 

kangaroo populations has increased within their much reduced range.  DPIPWE figures for Crop 

Protection Permit returns indicate that the number of Forester kangaroos taken has increased from 

under 300 in 1999 to over 8,000 in recent years.   

 

Forester kangaroo detections and distribution estimate  

Forester kangaroos were broadly distributed within much of the survey area with their greatest 

abundances occurring in the three zones as identified in Figure 7.  Detections west of the Great Lake 

are not supported by recent on-ground observations.  This may be due to large Bennett’s wallaby 

being misidentified as Forester in the aerial survey or the population is slowly extending its range back 

to that of pre European settlement.  Further work is required to clarify these results.   

Population density of Forester kangaroos was estimated from the aerial survey to average 1.381 

Forester kangaroos per km2 over the entire survey area.  However, Foresters are largely absent from  

much of the survey area, commonly occurring in five main core populations areas of north-east 

Tasmania, Nile, Avoca, Ross and Campbell Town.  This means that much higher densities than this 

occur in the hotspot areas, and much lower in the interconnecting areas.  The KDE analysis detected 

clear density hotspots in far north-eastern Tasmania around Cape Portland, Rushy Lagoon and west 

of Mussleroe Bay, as well as in the Midlands (Figure 7).  Densities in the north-east hotspot region 

ranged from an average of five Forester per km2 to 25 Foresters per km2.  Densities ranged from an 

average of five Forester per km2 to 15 Foresters per km2 in the two other hotspot areas in the 

Midlands.   The increase in demand for Crop Protection Permits in these areas supports the density 

hotspots Identified.  Further monitoring is required to determine whether the species range is 

increasing.  Further analysis and monitoring is also required to determine densities within the five core 

areas of Forester kangaroos, and to monitor change to populations within these areas.   

 

Comparison with ground survey data 

Walked transect survey data for Forester kangaroos was provided by Game Services Tasmania, but as 

this only covered a small area of the aerial survey it was decided not to attempt to compare this data 



 
Baseline aerial survey of the Forester kangaroo population, central and north-eastern Tasmania 2019 

19 
 

with the aerial survey data. It is suggested that the degree of agreement between ground and aerial 

counts of Forester kangaroos requires further research, and the best way forward would be to 

compare a range of ground survey methods over one or two trial areas. 

Ground surveys remain essential to estimate population trends between other less frequent surveys 

such as aerial surveys designed to estimate population size.  Information on population trends is 

essential to support management strategies.  Given the fragmented nature of Forester populations 

ground surveys should be designed to identify population trends within each area rather than for the 

entire population.  This will enable management strategies to be tailored for individual areas, thereby 

allowing a more targeted management approach.   

Unmanned Aerial Vehicles (UAVs), drones, with thermal cameras are able to detect and identify 

animals under certain flying conditions Havens and Sharp, (2015) and may be appropriate in Tasmania.  

Following work carried out by Israel, (2011) with deer, Lethbridge et al., (2020) compared MCDS 

densities of feral pigs using UAV thermal imagery flown at night with helicopter thermal imagery flown 

during the day, in low shrubland and woodland areas along the Lachlan River in New South Wales.  

This methodology was more cost effective and gave comparable results to the MCDS based estimates.  

Over several years, a UAV has also been successfully used by the authors to count Western Grey 

kangaroos in the Coorong National Park in South Australia.   

The application of thermal binoculars in on-ground surveys, such as spotlight surveys and walked-line 

transect surveys, is still in its infancy and there is no mention of this in key literature such as Havens 

and Sharp, (2015), mainly because the advancement of this technology has only occurred in the last 

three years.  While as yet unpublished, an extensive study by the authors has shown the use of quality 

thermal binoculars with rangefinders in animal detection at night (using MCDS) has great promise.  In 

the Coorong National Park South Australia, and together with Mr Alex Nankivell from Nature 

Foundation in the Gawler Ranges South Australia, the authors have compared results from thermal 

binoculars at night with day walking transects, driving transects, and UAV surveys over the same areas.  

Early indications show they compare well with UAV thermography at night and both density estimates 

from these technologies are significantly higher than those using employing MCDS during the day.   

 

6.  Recommendations and future work 

In the absence of other supporting information, the current Forester kangaroo population estimate of 

30,327 from the aerial survey provides the most reliable baseline estimate of the Forester kangaroo 
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population within the survey area, encompassing much of the Forester range in central and north-

eastern Tasmania.  This estimate is therefore recommended as the valid baseline population against 

which to benchmark future estimates and the impacts of management strategies.   

As there is little ground survey data about Forester kangaroos that would have allowed a comparison 

between population counts obtained from ground versus aerial surveys, it is difficult to make 

recommendations for the future monitoring of Forester kangaroos. It is suggested that the degree of 

agreement between ground and aerial counts of Forester kangaroos requires further research, and 

the best way forward would be to compare a range of survey methods over one or two trial areas. 

It is therefore suggested to fly a UAV over a sub-set of walked-line transects as an experiment to test 

the cost-benefit of this technology versus ground surveys.  Unmanned Aerial Vehicles would be better 

placed to fly over smaller areas of under 15 x 15 km, and if proven, could be more useful in remote 

areas of Tasmania.   

To be able to employ MCDS, Lethbridge et al., (2019) stress the need to install two thermal cameras 

in the UAV, facing perpendicular to the flight direction.  Two cameras are necessary to be cost-

effective because it doubles the sample size for the same flight.  As thermal imagery from the UAV will 

not be able to distinguish which macropod species is in view, it would need to be combined with one 

(or more) ground survey methods, such and spotlighting, walked-line transects or camera trapping.   

In addition to the application described above, camera traps may also be useful in their own right in 

areas such as the Great Lake and surrounding lakes region, and south to the Clyde River area, to verify 

the presence of Forester kangaroo in these areas where they were recorded in the 19th century Baker 

and Caughley, (1990) but have not been recorded in recent years.  Camera traps can be left in these 

areas for long periods of time for early-warning detection or for measuring the infrequent use of 

habitats by these animals.    

The use of thermal binocular  technology is still in its infancy, it is suggested to begin with a research 

study in Tasmania could be used to compare this with the current walked-line transect survey  

approach and possibly a UAV MCDS approach over the same pilot area(s).   

It is recommended that periodic aerial surveys of Forester kangaroo be conducted at four- to five-year 

intervals.  This will provide a basis for validating and calibrating whether the ground surveys remain 

accurate if Forester kangaroo numbers, herd demographics and geographical distribution change over 

time. 
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In future manned helicopter surveys, a coloured wide-angle video camera should be employed to test 

the nature of flushing of the animals, thus determining the correct way to manage this. 

As disused above further research in to annual monitoring is required to track changes in Forester 

kangaroo populations in localised areas. 
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