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OFFICIAL

Hi Sarah,

The attached version of your review report contains some comments and suggested edits from Miles and I. Sorry for 
the delay in getting it to you.

You have done such a thorough job, thank you! I'm quite looking forward to the new, improved plan that will result 
from your recommendations.

There are a few things in there for us to still follow-up on (eg providing an update on threatened species occurrence 
in reserves, getting you the area of commonwealth land and maybe other land types). We will do that as soon as we 
can, but don't wait for us, we can update that info in the next version if necessary.
Also note that some of my comments are just background info/thoughts and not necessarily a suggested change.

Let me know if you would like to chat through any of it.

Cheers 
Claire

Claire Wimpenny has sent you a copy of "Kangaroo Review_20240115" (A45379625) v0.6 from Objective.





Review of the ACT EGK CNSM Plan /p. 2 

 
Photos on cover: 

Top: Eastern grey kangaroos on a closely grazed grassy area (Credit: Steve Bittinger) 
Lower: Female eastern grey kangaroo and joey in a grassy area with thicker, and more variable grass layer 
structure (Credit: Bil Spelio) 
 

 

Cite as: 

 

 

Acknowledgements 
 
 
Xxxxx 
 
  



Review of the ACT EGK CNSM Plan /p. 3 

Executive summary ................................................................................................................................................... 5 
Review Summary Table ........................................................................................................................................... 10 
1. Introduction .................................................................................................................................................... 27 

1.1 Policy and legislative context ........................................................................................................................ 27 
1.1.1 Relationship between the 2010 and 2017 kangaroo management plans ............................................. 28 
1.1.2 Previous review history .......................................................................................................................... 28 

1.2 Purpose of this Review ................................................................................................................................. 29 
1.3 Material considered in this Review ............................................................................................................... 29 
1.4 Structure of the Review ................................................................................................................................ 30 

2. The 2017 Plan – overview ............................................................................................................................... 31 
2.1 Does the Plan have a clear purpose and goals? ........................................................................................... 31 
2.2 Does the plan have clear objectives and performance criteria? .................................................................. 32 
2.3 Does the Plan describe the reporting schedule? .......................................................................................... 33 
2.4 Does the Plan outline the links to other relevant planning documents? ..................................................... 34 
2.5 Other general comments .............................................................................................................................. 35 

3 ENVIRONMENTAL IMPACTS ............................................................................................................................ 36 
3.1 Plan ............................................................................................................................................................... 36 

3.1.1 Does the Plan make an evidence-based case for eastern grey kangaroo management? ..................... 37 
3.1.1.1 Are kangaroos at high density in the ACT? ..................................................................................... 38 
3.1.1.2 Do unmanaged populations of kangaroos adversely affect grassy ecosystems? ........................... 38 
3.1.1.3 Complexities in interpreting research on kangaroo grazing impacts, and in expectations for 
improving ecological condition ................................................................................................................... 40 

3.1.2 Does the plan have a conceptual model? .............................................................................................. 41 
3.1.3 Does the plan have evidence-based thresholds/targets for key metrics? ............................................. 41 

3.1.3.1 Kangaroo density targets ................................................................................................................ 42 
3.1.3.2 Grass layer targets .......................................................................................................................... 43 
3.1.3.3 Grazing sensitive species targets .................................................................................................... 45 
3.1.3.4 Fertility control target ..................................................................................................................... 46 

3.2 Implement and Monitor ............................................................................................................................... 47 
3.2.1 Summary of the annual work cycle ....................................................................................................... 47 
3.2.2 Kangaroo Management Units ................................................................................................................ 48 
3.2.3 Vegetation mapping ............................................................................................................................... 48 
3.2.4 Kangaroo population monitoring ........................................................................................................... 49 
3.2.5 Kangaroo population growth predictions .............................................................................................. 50 
3.2.6 Grass layer data ..................................................................................................................................... 51 
3.2.7 Other information that can be used to adjust the cull targets .............................................................. 52 
3.2.8 Conservation Culling Calculator ............................................................................................................. 52 

3.2.8.1 Target population size ..................................................................................................................... 53 
3.2.9 Prioritisation of management actions ................................................................................................... 54 
3.2.10 Culling operation.................................................................................................................................. 54 
3.2.11 Complementary actions for maintaining grassy ecosystem health ..................................................... 55 

3.3 Evaluate and Adapt ....................................................................................................................................... 56 
3.3.1 Annual reports ....................................................................................................................................... 56 
3.3.2 The 2018 workshop ............................................................................................................................... 56 
3.3.3 Evaluating effectiveness .................................................................................................................. 56 

3.3.3.1 Are kangaroo populations closer to target densities? .................................................................... 56 
3.3.3.2 Are grass layer structural targets being achieved? ......................................................................... 57 
3.3.3.3 Are grazing sensitive species being maintained and recovering? .................................................. 58 

3.3.4 Examples of data being used to adapt management ............................................................................ 59 
3.4 Communicate ................................................................................................................................................ 60 
3.5 Value-adding - Translocations to improve ecosystem health ....................................................................... 62 

4 ECONOMIC IMPACTS ...................................................................................................................................... 66 
4.1 Plan ............................................................................................................................................................... 66 

4.1.1 Does the Plan make an evidence-based case for kangaroo management on rural lands? ................... 67 
4.1.1.1 Kangaroo density on rural lands in the ACT .................................................................................... 68 

4.1.2 Does the plan have a conceptual model and evidence-based thresholds on rural lands? ................... 68 



Review of the ACT EGK CNSM Plan /p. 4 

4.2 Implement .................................................................................................................................................... 70 
4.2.1 Rural Culling Calculator .......................................................................................................................... 70 
4.2.2 Culling operation .................................................................................................................................... 71 

4.3 Monitor ......................................................................................................................................................... 72 
4.4 Evaluate and Adapt ....................................................................................................................................... 73 
4.5 Communicate ................................................................................................................................................ 74 

5 SOCIAL IMPACTS ............................................................................................................................................. 75 
5.1 Plan ............................................................................................................................................................... 75 
5.2 Road collisions .............................................................................................................................................. 76 

5.2.1 Plan and Implement............................................................................................................................... 76 
5.2.2 Monitor .................................................................................................................................................. 76 

5.2.2.1 Kangaroos affected ......................................................................................................................... 77 
5.2.2.2 People affected ............................................................................................................................... 79 

5.2.3 Evaluate, Adapt, and Communicate....................................................................................................... 79 
5.3 Kangaroo attacks ........................................................................................................................................... 80 
5.4 Traditional Owner perspective on kangaroo management .......................................................................... 80 
5.5 Trauma to people concerned about kangaroo management ....................................................................... 80 
5.6 Carcass utilisation ......................................................................................................................................... 81 
5.7 Overall Welfare as an ‘impact area’ in the kangaroo management planning framework ............................ 83 

6 Have the policies contributed towards achieving the management objectives? ........................................... 87 
6.1 Kangaroo welfare .......................................................................................................................................... 87 

6.1.1 Kangaroo Welfare during culling ............................................................................................................ 87 
6.1.1.1 Euthanasia of pouch young ............................................................................................................ 90 
6.1.1.2 Other issues raised during consultation ......................................................................................... 91 

6.1.2 Kangaroo welfare in wildlife caring and translocations ......................................................................... 92 
6.1.3 Kangaroo welfare considerations only partially, or not, considered by the 2017 Plan ......................... 92 

6.1.3.1 Fertility treatment .......................................................................................................................... 92 
6.1.3.2 Welfare outcome from exclusion fencing and barrier fencing ....................................................... 93 
6.1.3.3 Poor welfare outcomes when high density populations face food shortage ................................. 93 
6.1.3.4 Poor welfare outcomes from high rates of vehicle collisions during dry conditions ...................... 93 

6.2 Interactions between humans and kangaroos.............................................................................................. 94 
6.3 Managing kangaroo densities ....................................................................................................................... 94 

6.3.1 Methods of culling ................................................................................................................................. 94 
6.3.2 Fertility control ...................................................................................................................................... 94 
6.3.3 Environmental modification .................................................................................................................. 94 

6.4 Managing captive populations...................................................................................................................... 95 
7. Is kangaroo culling justified? ............................................................................................................................... 96 

7.1 Kangaroo conservation culling in the context of other mortality, and overall population size .................... 98 
8. References ........................................................................................................................................................ 101 

  





Review of the ACT EGK CNSM Plan /p. 6 

 
Environmental Impacts 
 
Summary assessment 
 
The kangaroo management program in the lowland grassy ecosystems of Canberra Nature Park is an outstanding 
example of adaptive management. The program is informed by a large body of research, some of it instigated or 
encouraged by the ACT Government, covering kangaroo ecology in temperate grassy ecosystems, grassy 
ecosystem ecology, the ecology and /conservation of grassy ecosystem species, grazing impacts (on plants and 
animals), and fertility control for kangaroos. The program has been informed and adapted by ongoing research 
and monitoring, that has refined how management targets are set and measured. Monitoring data show that the 
grass layer structure is being maintained within thresholds, as kangaroo densities are managed closer to their 
targets. ACT Government staff have collaborated widely with the research community to achieve these outcomes. 
The data gathered during the program have been peer-reviewed by the scientific community, and shared with the 
Canberra public.  
 
The operation and management of the conservation culling program is extremely effective, and has put kangaroo 
welfare at the heart of activities: the ACT conservation culling program far-exceeds the requirements of the 
national Code for non-commercial kangaroo shooting, and the contracted shooters and ACT Government staff 
strive to improve standards continually. 
 
Main recommendations 
 
The program focuses on monitoring kangaroo density and the grass layer condition monitoring. These elements 
are well conceptualised and linked, and are being constantly refined. The Review makes several minor 
recommendations, such as streamlining data collection on grass layer condition, broadening the metrics for the 
grass layer to include grass structure heterogeneity at different scales, considering the risks of insufficient 
kangaroo grazing, and including forecasted weather and pasture growth in predictions for kangaroo population 
growth.  
 
The most substantial recommendation concerns the lack of intentional monitoring of grazing sensitive species. 
Currently, grass layer structure is being used as the surrogate for these species, backed by past, focal research. 
Ideally, the consequence of improvements to the grass layer on grazing sensitive species would be checked, at 
least periodically. There may be opportunities to mine data collected in other programs, or adapt the data 
collection in other existing programs, to demonstrate changes in grazing-sensitive species associated with 
kangaroo grazing management. However, if grazing sensitive species have been lost from reserves, many are 
unlikely to recolonise unassisted. The Review recommends developing a strategic translocation program for 
grazing sensitive plant and animal species (including threatened species, and culturally significant species) into 
reserves with suitable habitat, where threats are adequately managed, and where kangaroo grazing is also 
managed. Such a program would accelerate ecosystem restoration, and demonstrate the value of managing the 
threats to these fragments, including kangaroo management. It could offer enhanced conservation outcomes for 
plants and animals already being translocated out of the expanding urban footprint; opportunities to gain 
knowledge about species ecology and what limits their recovery; and opportunities to leverage and extend the 
participation of community environmental groups in reserve restoration. 
 
The Review makes some recommendations to further enhance the regulation and organisation of culling 
operations so that the community can continue to have confidence that welfare outcomes for kangaroos are being 
optimised. This includes working with jurisdictional counterparts to update the non-commercial Code for shooting 
kangaroos, and consolidating details of current practice into a SoP style document, with input from key advisory 
groups. 
 
Economic Impacts 
 
Summary assessment 
 





Review of the ACT EGK CNSM Plan /p. 8 

Other high-level recommendations 
 
The next Plan should be configured so that its performance can be more easily assessed.  
 
The revised Plan should set SMART objectives, with performance criteria, for each of three impacts areas: 
environmental, economic, and overall welfare. There should be a reporting schedule, based on the annual 
conservation advices that are already being produced. 
 
Introduce the concept of ‘Overall Welfare’ 
 
Attention to kangaroo welfare is prominent in the 2017 Plan, and references to welfare crops up frequently, in 
different contexts, throughout the document. Welfare outcomes for other animals, and for people, are raised 
more idiosyncratically, and sometimes considered through a different lens. For example, the impacts of kangaroo-
vehicle collisions are nested under social and economic impacts.  
 
An alternative approach, that recognises recent amendments to the ACT Welfare Act, the development of the ACT 
Wellbeing Framework, and the One Welfare concept, would be to replace ‘Social Impacts’ with ‘Overall Welfare 
Impacts’. Adopting this change would signal clearly that Overall Welfare is a central issue in kangaroo 
management, and it would be more consistent with an Indigenous, holistic approach to Country. It would extend 
welfare considerations to encompass the welfare of all animals, and people, and allow contrasting perspectives 
about whose welfare to privilege, to be considered with the same framework, including: 

• The welfare of kangaroos during culling. 
• The suffering of individual kangaroos in high density populations that experience starvation and higher 

disease burdens when the food resources diminish from overgrazing or drought.  
• The suffering of individuals from other species, when heavy kangaroo grazing in grassy ecosystems causes 

the loss of their resources and increases exposure to risk (e.g., from weather or from predators).  
• The adverse human and kangaroo welfare outcomes from kangaroo-vehicle collisions that are more 

frequent when kangaroo densities are high. 
• The emotional suffering of members of the public who are traumatised by kangaroo management. 

 
Make the planning context clearer 
 
The 2017 Plan focusses on one aspect of land management - kangaroo management - across many land tenures 
and uses. In the context of conservation land, this focus can encourage an impression that kangaroos are being 
managed in these reserves instead of managing other threats such as rabbits and weeds. How kangaroo 
management sits within the broader picture of conservation management in Canberra Nature Park could be 
better outlined. Similarly, how kangaroo management in the Canberra Nature Park Reserves sits within the 
broader context of the status and management of kangaroos ACT-wide, including on rural land, in the large 
protected areas such as Namadgi, and in areas given over to urban expansion, is not explained. 
 
The Review recommends making the planning context and links to relevant documents such as the Canberra 
Nature Park Reserve Management Plan, the ACT Natural Resource Plan, and the species and ecosystem action 
plans, clearer. In addition, it would be helpful to set the kangaroo culling in a broader context by considering how 
kangaroos are distributed across reserved land (CNP and other), rural land, urban and land earmarked for future 
urban expansion, and how human causes of direct mortality (culling, road kills, habitat loss from urban expansion) 
affect the overall population of ACT kangaroos. 
 
Understand kangaroo culling in the context of the overall population size, and other mortality caused directly 
by people 
 
Of the direct human-causes of kangaroo mortality in the ACT, culling on rural lands affects the largest number of 
kangaroos (~9100 per year), followed by road kills (~7400 per year), then conservation culls (~2000 per year). 
Therefore, of three sources of mortality caused directly by humans (conservation cull, rural cull, road kills), the 
conservation cull represents 11%. The Review did not estimate the number of kangaroos displaced (and thus 
probably killed) by urban expansion. 
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There are about 6 million eastern grey kangaroos in NSW west of the Divide. The Review estimates that there are 
about 99,000 eastern grey kangaroos in the ACT, of which most are in the large protected areas in the west and 
south of the ACT (48%) and on rural lands (31%). Canberra Nature Park contains about 16% of the population, and 
the remaining 6% is on Commonwealth land. Conservation culling therefore affects 2% of the ACT kangaroo 
population, road kills around Canberra affect 7%, and rural culls affect 9%. 
 
These estimates for kangaroo population sizes across the ACT are very uncertain, because of the paucity of data 
on kangaroo densities from rural lands and the large protected areas that are not Canberra Nature Park (e.g., 
Namadgi NP). Obtaining density estimates from these areas, periodically, would help to understand the broader 
context in which kangaroo management is operating. As well as an assessment of spatial variation in kangaroo 
density on rural lands, followed by an ongoing monitoring program (see Economic Impacts), the Review 
recommends integrating this with periodic surveys on the large reserved areas in the west and south of the ACT. 
This information will help contextualise the intensive management (of a small proportion of the overall kangaroo 
population) in Canberra Nature Park, and provide an overall status assessment of one of the ACT’s iconic species. 
 
Is kangaroo culling justified? 
 
The Review assessed the ACT Kangaroo Management program against a set of seven international consensus 
principles for ethical wildlife control, finding the program mostly adheres to the principles. Using the framework is 
a reminder that other threats to the ecological integrity of grassy ecosystems (fire regimes, invasive species) 
should be managed to the extent possible; that kangaroo management must be justified (on environmental, 
economic, and welfare grounds); that management must have clear and achievable outcome-focussed objectives; 
that overall welfare is considered; that the diversity of human values is considered; that management is well-
planned; and that kangaroos are not labelled in a way that scape-goats them for a situation not of their making. 
 
In revising the eastern grey kangaroo controlled native species management plan, using a framework such as the 
international principles for ethical wildlife control can help ensure the perspectives of all stakeholders are fairly 
and transparently considered. 
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native species in the ACT. The ‘Eastern Grey Kangaroo Controlled Native Species Management Plan’ was released 
in 2017 under the Nature Conservation Act 2014 (ACT Government 2017b). 
 
The focus of the Eastern Grey Kangaroo Controlled Native Species Management Plan (ACT Government 2017b) is 
managing kangaroo grazing pressure on native lowland grassy ecosystems to support the conservation of plants 
and small animals that depend on the ground-layer vegetation. The Plan must be implemented by the Conservator 
or land custodian on public land and unleased land (Territory or Commonwealth), and it may be implemented on 
rural lands by leaseholders (including government horse paddocks). Any culling requires authorisation by the 
Conservator, and must have regard to the culling calculator instruments: 

• for nature reserves and adjacent land — the Nature Conservation (Eastern Grey Kangaroo) Conservation 
Culling Calculator 

• for rural lands and horse paddocks — the Nature Conservation (Eastern Grey Kangaroo) Rural Culling 
Calculator. 

 
These calculators guide the number of kangaroos to cull in any year for the different land types. They are both 
notifiable instruments that have been in force since 2017. Minor updates were made to the Conservation Culling 
Calculator in 2018. The Nature Conservation Act also provides for the monitoring of the effectiveness of controlled 
native species management plans with a review at least once every five years; this provision is the prompt for this 
Review. 
 
1.1.1 Relationship between the 2010 and 2017 kangaroo management plans 
 
The ACT Kangaroo Management Plan (ACT Government 2010) is considered the source document for the 
background and justification leading to policy statements about kangaroo management (all species) in the ACT. 
For macropod species other than eastern grey kangaroos and for all kangaroos at Googong Foreshores, the 2010 
Plan continues to be the key ACT policy document for kangaroo management.  
 
The Eastern Grey Kangaroo Controlled Native Species Management Plan (ACT Government 2017b) contained 
several updates to the 2010 Plan, including: 

• Recognition that the ACT had adopted the National Code of Practice for the Humane Shooting of 
Kangaroos and Wallabies for Non-commercial Purposes (NRMMC 2008). 

• Recognition that the Conservator or land custodian are required under the Nature Conservation Act to 
implement the plan and can authorise others to undertake certain management activities that previously 
required a licence under the Nature Conservation Act.  

• Revisions to the section on managing captive populations to include definitions of the different types of 
enclosed kangaroo populations in the ACT and which of these are subject to the captive management 
policies. 

• Recognition of the decision of the ACT Civil and Administrative Tribunal in 2011 to approve the licence to 
Wildcare Queanbeyan to export 35 dependent animals from the ACT [Wildcare Queanbeyan NSW Inc & 
Conservator of Flora and Fauna (Administrative Review) [2011] ACAT 68] 

• Addition of policies relating to fencing, management of kangaroos at greenfield development sites and on 
agisted and unleased land. 

• An overview of the research conducted since 2010 that was relevant to eastern grey kangaroos.  
• Detail on how eastern grey kangaroos control programs were to be conducted; as per the legislative 

requirements for a plan of a controlled native species. 
 
1.1.2 Previous review history 
 
Coulson (2010) carried out an independent review of the 2010 ACT Kangaroo Management Plan, assessing the 
comprehensiveness, policies, scientific robustness, presentation of statistical material, and giving an overall 
assessment. Coulson concluded the Plan was unique, and a model for similar plans elsewhere in Australia. 
 
The kangaroo population count methods and the rationale for the target densities for kangaroos were reviewed in 
2013 (Parkes and Forsyth 2013). This review endorsed the ACT Government’s methods. The review, the ACT 
Government’s response, are available from the ACT Government Environment website.  
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the conservation against other mortalities caused directly by humans, and against estimates of the population 
sizes of kangaroos in the ACT and NSW.  
 
In the final section, the Review considers whether the Plan is meeting its objectives.  
 
Within the sections, summaries of the key findings are given in blue italic font at the start of subsections 
(where relevant). Recommendations are shown in red font at the end of subsections. Hyperlinks to sections in 
the Review aim to help readers navigate easily across the text.  
 
1.1. The commentary and recommendations in this Review aim to contribute to a goal of continuous 

improvement, but it’s important to state here, at the outset, that the planning, implementation, monitoring 
and reporting for kangaroo management in the ACT is, overall, extremely impressive, and an outstanding 
exemplar for adaptive management. 

 
 

2. The 2017 Plan – overview 
 
The 2017 Eastern Grey Kangaroo Management Plan is a comprehensive and authoritative document. It leans on, 
and extends, information presented in the 2010 Kangaroo Plan which is also a comprehensive and thorough 
document, covering all four species of large macropod in the ACT. Both Plans encompass a variety of land tenures 
and uses, multiple kangaroo-related issues, and they fold in a suite of related, subsidiary policy positions and 
issues. The implementation of the 2017 Plan is supported by the Culling Calculators (one for conservation, and 
one for rural land). The Culling Calculators are separate, notifiable instruments. Their purpose is to make the 
workflow for arriving at cull targets transparent, and to enable updates to be made to that workflow as needed, 
rather than waiting for the next iterations of the Plan itself. 
 
Since 2017, a substantial body of research, monitoring and management adaptation has occurred, and can be 
mostly tracked through a suite of reports (published and unpublished), and articles in the peer-reviewed 
literature. This is especially true for the part of the Plan that focuses on environmental impacts of heavy kangaroo 
grazing.  
 
2.1 Does the Plan have a clear purpose and goals? 
 
The Plan’s purpose and goals are set out clearly in both the 2010 and 2017 Plans (Section 2.2 of the latter). They 
strike a balance between affirming that kangaroos are ecologically and socially valued, and that kangaroo 
populations may need to be managed in some circumstances, to maintain the ecological health of grassy 
ecosystems and the persistence of grass-dependent species, and to reduce economic and social impacts. The Plan’s 
Principles are useful to setting the tone of the document and program. 
 
Purpose: The purpose of the controlled native species management plan is to set out the approach to be adopted 
in maintaining wild populations of Eastern Grey Kangaroos in the ACT while managing their environmental, 
economic and social impacts and ensuring their welfare. Particular consideration is given to managing kangaroo 
grazing pressure on native grassy ecosystems in the context of grazing pressure from all herbivores and additional 
factors influencing ground layer vegetation. 
 
Goals: The primary goals of kangaroo management in the ACT are to: 

• maintain populations of kangaroos as a significant part of the fauna of the ‘bush capital’ and a component of 
the grassy ecosystems of the Territory. 

• manage and minimise the environmental, economic and social impacts of those kangaroo populations on 
other biota, grassy ecosystems and primary production. 

 
The purpose and goals are supported by a set of principles (in section 4.2) that are crucial for conveying how 
kangaroo management must be approached, including that such management: 

• Values the role of kangaroos in the ecosystem 
• Is based on the best science available 
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• Aligns with legislative requirements to conserve native grassy ecosystems and their constituent species  
• Considers the economic impacts of kangaroos to farmers, and road users 
• Considers kangaroo welfare, and the welfare of humans and other species in grassy ecosystems 
• May include managing kangaroo impacts, including by culling; such management must be based on 

ongoing science, regulation, monitoring, and codes of practice. 
 
These principles are valuable, and a variation of them should be retained in an updated Plan. The Principles lack 
any reference to open communication and transparency with the public. The ACT Government has been very 
transparent about kangaroo management (see Section 4.5 Communicate), so adding this principle would better 
reflect this practice. 
 
Recommendation 
2.1 Add another principle, about a commitment to open, transparent reporting and communication with the 

public. 
 
 
2.2 Does the plan have clear objectives and performance criteria?  
 
The Plan’s objective is to detail how kangaroos will be managed on land of varying tenure and use. Given the 
complexity of developing a plan for a range of tenure and land uses, that also addresses related issues of welfare 
and social impacts, this non-specific objective makes some sense. However, it means the more specific objectives 
for kangaroo management in relation to conservation, economic or social impacts are scattered throughout the 
Plan, and mixed with some objectives relating to specific policies. The hierarchy of objectives, and their inter-
relationships, can be hard to follow; the objectives lack performance criteria and are not SMART (Specific 
Measurable Achievable Relevant and Timebound). These two features makes it harder to evaluate the 
performance of the Plan against stated objectives. 
 
The 2017 Plan covers kangaroo management across land of different tenure and use. The objectives of kangaroo 
management differ across those tenure and uses, and therefore the Plan objective is: 

“…to detail the appropriate management of the species on the land specified in the plan” [ section 2.3].  
 
Some of the policies that are embedded within the 2017 Plan have specific objectives. These include three of the 
four key policy areas (see Section 6: Policies) on: 

• Kangaroo Welfare: Objective - Kangaroo management in the ACT is undertaken in a way that accords with 
ACT legislation, codes of practice and current Australian standards for animal welfare. 

• Human Welfare: Objective - Kangaroo management and community education minimise negative 
encounters between people and kangaroos in the ACT. 

• Managing Kangaroo Densities: Objectives - 
o Methods of managing kangaroo densities in the ACT are based on the best available scientific 

knowledge, animal welfare and cost effectiveness. 
o Kangaroo densities in the ACT are managed according to the management objectives for the land 

on which the populations occur. 
 
The objectives to manage kangaroo densities is then further parsed to area-specific objectives related to land use:  
 
1. In areas managed for environmental outcomes, these are: 

• Grassy ecosystems in the western and southern ACT: Objective - Kangaroo populations are maintained in 
Namadgi National Park, the Tidbinbilla precinct and the Lower Cotter Catchment. These will be: (a) 
unmanaged populations unless undesirable impacts or specific ecological or other objectives require 
management intervention; and (b) managed in accordance with the objectives and policies in the 
management plan for each area. 

• Lowland native grasslands: Objective - Kangaroo populations are maintained in lowland native grassy 
ecosystems at densities that conserve the natural integrity of the grassland ecological community and 
result in the maintenance of habitat for all grassland plant and animal species. 
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• National land: Objective - Kangaroo populations are maintained in National Land areas that contain 
lowland native grassy ecosystems at densities that conserve the natural integrity of the grassland 
ecological community and result in the maintenance of habitat for other grassland plant and animal 
species. 

 
2. In areas managed for agricultural outcomes, these are: 

• Rural: Objective - Free-ranging kangaroo populations on rural lands are managed so that their densities do 
not seriously impact on the economic viability of rural properties. 

• Government horse paddocks: Objective - Free-ranging kangaroo populations on government horse 
paddocks are managed so that their densities do not seriously impact on the viability of the paddock 
complexes. 

 
There is also an objective relating to vehicle collisions, in section 6.4: 

• The incidence of vehicle-kangaroo collisions in the ACT is reduced 
but the Plan states that actions to achieve this objective are the responsibility of road management. 
 
 
The complexity of these hierarchical objectives, where the Kangaroo Management Plan objective is set at a high 
and general level (to manage kangaroos appropriately according to the land specified), and then land-specific 
objectives and policy-specific objectives are nested lower down, is driven by the complexity of tenures and uses of 
land for which the Plan applies. Setting the objective at this high level also allows for adaptation; for example, 
research carried out since the 2017 Plan has led to an evolution of management targets being set in annual 
conservation advices for Canberra Nature Park reserves (e.g., from aiming for a kangaroo density of 1/ha in 
grasslands and less in other vegetation types, to aiming to manage kangaroo grazing so that grass height lies 
within 5-15 cm).  
 
However, the suite of objectives are scattered throughout the document, relate to a mix of topic areas and levels, 
and they are not SMART (Specific, Measurable, Achievable, Relevant, and Time-Bound). During the consultation 
for this Review, some stakeholders commented that they were ‘unsure what the Plan was meant to achieve’. This 
confusion may partly arise because although the Purpose and Goals of the Plan are clear, the Objectives are 
harder to discern, and relate to lower and inconsistent levels of the Plan structure.  
 
Recommendation 
2.2 Consider including a clearer set of SMART objectives, and relevant performance criteria, for the Plan. These 

objectives could potentially be set for each of the ‘impact areas’ (i.e., environment, economic, and overall 
welfare (instead of social, see Section 5.7 below)). 

 
 
2.3 Does the Plan describe the reporting schedule? 
 
The 2017 Plan does not establish the reporting schedule for the kangaroo management, although there has been 
substantial reporting since 2017. 
 
The ACT Government has been committed to timely and transparent reporting, as shown by the wealth of 
material on the kangaroo management website. In particular, the annual conservation advices present data on 
kangaroo population sizes, the culling targets, monitoring information on grassland condition and other factors 
that have influence the cull targets, and the prioritisation of the annual workplan.  
 
However, the 2017 Plan does not establish the reporting requirements for the kangaroo management, and it 
should. The existing annual conservation advices could easily be turned into annual reports, by adding a section 
that evaluates performance against SMART Objectives for each impact area (environmental, economic, overall 
welfare), and a section that summarises the research, monitoring, and any other salient activities that have been 
undertaken that year. If annual reporting is too onerous, then reporting every two years could be acceptable. 
 
Recommendation 
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3 ENVIRONMENTAL IMPACTS 
 
Summary assessment 
The kangaroo management program in the lowland grassy ecosystems of Canberra Nature Park is an outstanding 
example of adaptive management. The program is informed by a large body of research, some of it instigated or 
encouraged by the ACT Government, covering kangaroo ecology in temperate grassy ecosystems, grassy 
ecosystem ecology, the ecology/conservation of grassy ecosystem species, grazing impacts (on plants and 
animals), and fertility control for kangaroos. The program has been informed and adapted by ongoing research 
and monitoring, that has refined how management targets are set and measured. Monitoring data show that the 
grass layer structure is being maintained within thresholds, as kangaroo densities are managed closer to their 
targets. ACT Government staff have collaborated widely with the research community to achieve these outcomes. 
The data gathered during the program have been peer-reviewed by the scientific community, and shared with the 
Canberra public.  
 
The operation and management of the conservation culling program is extremely effective, and has put kangaroo 
welfare at the heart of activities: the ACT conservation culling program far-exceeds the requirements of the 
national Code for non-commercial kangaroo shooting, and the contracted shooters and ACT Government staff 
strive to improve standards continually. 
 
Main recommendations 
The program focuses on monitoring kangaroo density and the grass layer condition monitoring. These elements 
are well conceptualised and linked, and are being constantly refined. The Review makes several minor 
recommendations, such as streamlining data collection on grass layer condition, broadening the metrics for the 
grass layer to include grass structure heterogeneity at different scales, considering the risks of insufficient 
kangaroo grazing, and including forecasted weather and pasture growth in predictions for kangaroo population 
growth.  
 
The most substantial recommendation concerns the lack of intentional monitoring of grazing sensitive species. 
Currently, grass layer structure is being used as the surrogate for these species, backed by past, focal research. 
Ideally, the consequence of improvements to the grass layer on grazing sensitive species would be checked, at 
least periodically. There may be opportunities to mine data collected in other programs, or adapt the data 
collection in other existing programs, to demonstrate changes in grazing-sensitive species associated with 
kangaroo grazing management. However, if grazing sensitive species have been lost from reserves, many are 
unlikely to recolonise unassisted. The Review recommends developing a strategic translocation program for 
grazing sensitive plant and animal species (including threatened species, and culturally significant species) into 
reserves with suitable habitat, where threats are adequately managed, and where kangaroo grazing is also 
managed. Such a program would accelerate ecosystem restoration, and demonstrate the value of managing the 
threats to these fragments, including kangaroo management. It could offer enhanced conservation outcomes for 
plants and animals already being translocated out of the expanding urban footprint; opportunities to gain 
knowledge about species ecology and what limits their recovery; and opportunities to leverage and extend the 
participation of community environmental groups in reserve restoration. 
 
The Review makes some recommendations to further enhance the regulation and organisation of culling 
operations so that the community can continue to have confidence that welfare outcomes for kangaroos are being 
optimised. This includes working with jurisdictional counterparts to update the non-commercial Code for shooting 
kangaroos, and consolidating details of current practice into a SoP style document, with input from key advisory 
groups. 
 
 
3.1 Plan 
 
Kangaroo management planning focusses on the lowland grassy ecosystems which are distributed as remnant 
fragments around Canberra. These areas include critically endangered ecological communities and many 
threatened species. Here, heavy grazing by kangaroos could affect ecological integrity and cause local extinctions 
that would accelerate degradation. The ultimate cause of the situation is not kangaroo grazing; it is habitat loss, 
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Kangaroos may reach high densities because of the loss of population regulation by predators, and because land 
transformation has increased food and water availability. More importantly, native grassy ecosystems are now 
distributed as remnant patches, subject to many historical and ongoing pressures related to fragmentation and 
degradation, species loss, and the effects of introduced species. Kangaroos living at high densities in small urban 
reserves with a history of degradation may - because of that history and the contemporary context – contribute to 
ongoing deterioration and species loss in those ecosystems (Croft and Witte 2021; Prowse et al. 2019). When 
native species are lost from these remnants, recolonisation is unlikely or impossible. Thus, without management, 
ongoing deterioration in ecological health and function seems inevitable. 
 
The ultimate cause of the situation is not kangaroo grazing; it is habitat loss, fragmentation, and degradation in all 
its forms. However, if these issues cannot be reversed, then managing kangaroo populations may be one of the 
few viable options for maintaining ecosystem health and retaining (and restoring) other grazing-sensitive species 
(Woinarski 2018).  
 
3.1.1.1 Are kangaroos at high density in the ACT? 
 
The 2010 and 2017 Plans present credible empirical and inferential evidence that kangaroo densities in the ACT are 
high relative to other temperate areas. Whether these densities are higher than pre-European densities is less 
certain. Regardless, the more salient issue is whether unmanaged populations of kangaroos could negatively affect 
the health of grassy ecosystems. 
 
The Plans outline our knowledge of changes in kangaroo distribution and density over time. In brief, kangaroo 
densities before European colonisation are unknown. Following colonisation, the persecution of dingos and 
dispossession of Aboriginal people reduced the previous hunting pressure on kangaroos (Croft and Witte 2021; 
Morris and Letnic 2017). In parts of the ACT where dingoes persist, they appear to limit the population size of 
kangaroos (Fletcher 2006b). Introduced European foxes (Vulpes vulpes) may have partly substituted this role by 
preying on young kangaroos (Banks et al. 2000; Stobo-Wilson et al. 2021), and collisions with vehicles on roads 
now kill large numbers of kangaroos (Croft and Witte 2021; Dunne and Doran 2021). Land use changes including 
tree clearing, the creation of pasture (and improved pasture) for livestock grazing, and the proliferation of 
watering points, may have allowed eastern grey kangaroos to expand along the inland edge of their distribution, 
and may have enhanced resource availability and habitat quality for kangaroos in the temperate regions, including 
the ACT. The combination of reduced predation and increased resource availability could explain the higher 
kangaroo densities anecdotally reported during this period, but only temporarily, as kangaroos were systematically 
persecuted (including via state-organised bounties) by colonists through the late 1800s and into the 1900s, 
because they competed with sheep for pasture, and damaged fences (Fletcher 2006a; Shumack 1977). Kangaroos 
were also killed to feed farm dogs.  
 
The 2010 Plan notes that changes to farming practices and communities meant that kangaroo persecution eased 
from the 1950s, and kangaroo populations increased in reserves from the 1960s to the 1990s. For example, 
eastern grey kangaroos were observed in only two of Canberra’s Nature Reserves in 1975, but were present in all 
37 reserves by 2021 (Gordon et al. 2021). Reliable estimates of kangaroo densities in the ACT became available 
from the early 1980s, starting with an estimate by Graeme Caughley of 2 kangaroos per hectare in Tidbinbilla 
Nature Reserve. Estimates in the 1990s and 2000s returned densities of 1.9 to 5.1 kangaroos per hectare in the 
ACT. Some more recent estimates reach higher values (e.g. 6.6/ha and 7.0/ha, Herbert et al. 2021; Snape et al. 
2021). The 2010 Plan notes that these densities are amongst the highest recorded in Australia. Examples of sites 
with comparable densities includes grasslands at Wilsons Prom, Victoria (e.g. Plaisir et al. 2022). The 2010 Plan 
also notes that the density estimates for kangaroos on rural lands over the same period (1990s to 2000s), where 
culling was occurring, were much lower (0.4 to 0.6 kangaroos per hectare). Note that the expansion of urban areas 
in the ACT may lead, at least temporarily, to higher kangaroo densities if animals are displaced from development 
footprints into adjacent bushland and rural areas. 
 
3.1.1.2 Do unmanaged populations of kangaroos adversely affect grassy ecosystems? 
 
There is substantial evidence from many years of research, including targeted research on lowland grassy 
ecosystems in the ACT, to show that when kangaroo grazing outstrips vegetative productivity (which is most likely 
in dry years), the grassy layer is grazed to very low levels, increasing the risk that remnant patches will experience 
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soil degradation, erosion, and increasing the risk that populations of some species (including threatened species) 
could be extirpated. Given these risks of an ongoing ratchet of decline, the commitment in the 2017 Plan to 
manage kangaroo population size and thus avoid further deterioration is supported by the evidence available. It is 
of course critical that kangaroo grazing and its management is considered in the context of other processes that 
remove grass – principally fire and grazing by rabbits – and that management across these processes is integrated.  
 
Grazing is a natural disturbance factor in grassy ecosystems worldwide (Gordon et al. 2023; McIntyre et al. 2004). 
Grazing prevents a uniformly thick grassy layer from developing, maintaining spaces between perennial tussocks 
for annual grasses and forbs, and creating a heterogenous structure with niches for diverse fauna (Gordon et al. 
2004; Price et al. 2019; Prober et al. 2013). As well as influencing grass layer structure and floristics by grazing, 
large herbivores also affect plant productivity and composition indirectly via nutrient cycling, and by changing the 
occurrence of other disturbance processes such as fire (Bowman and Legge 2016; Fuhlendorf et al. 2009; Pringle 
et al. 2023). However, although some large herbivore grazing is a critical component of healthy grassy ecosystems, 
marked increases or decreases in grazing intensity may be associated with negative effects on other species and 
profound ecosystem changes (Ceballos et al. 2010; Foster et al. 2014; Ripple et al. 2014). 
 
The 2010 and 2017 Plans recognise the critical role of kangaroo grazing as a natural disturbance factor in 
temperate, lowland grassy ecosystems of southeastern Australia. However, the Plans note that changes in 
kangaroo population dynamics (arising from changes to top down and bottom up population regulation), the 
history of degradation to grassy ecosystems and their exposure to ongoing threats, means that kangaroo 
populations in the remnant fragments of these ecosystems may need active management to avoid further 
deterioration of ecological integrity. The loss of habitat connectivity means that even a short spell of heavy grazing 
kangaroos could cause populations of native species to be permanently extirpated from these grassy ecosystem 
remnants. 
 
The 2010 Plan documented the peer-reviewed evidence, to that point, for high grazing impacts of kangaroos. This 
evidence base was updated in the 2017 Plan with new research findings, especially from eight studies (see Table 4 
in section 3.8 of the 2017 Plan) carried out on the impacts of variation in kangaroo grazing intensity on birds, 
reptiles, invertebrates and plants. These studies occurred in the ACT and were designed to inform local kangaroo 
management.  
 
More recent research on temperate grassy ecosystems, published after 2017, support the general patterns 
described in the 2010 and 2017 Plans (e.g., Driscoll 2017; Morgan 2021; Prowse et al. 2019; Travers and Berdugo 
2020). A recent review of the effects of overabundant kangaroos in southeastern Australia (Morgan 2021) 
concluded that a high level of kangaroo grazing tends to have adverse effects on plant regeneration, flowering and 
seeding, and even on the recruitment of woody shrubs and trees. Effects on species diversity are more variable 
and context-dependent; for example, when kangaroos are selectively foraging on the dominant grass species, then 
grazing reduces its competitive advantage and plant diversity may increase. Conversely, if kangaroos are avoiding a 
dominant grass species because it is unpalatable, then plant diversity will diminish. High kangaroo densities are 
also shown in this review to affect ecological processes such as fire, water and nutrient cycling, soil health, and 
habitat structure for fauna. These post-2017 research findings should be incorporated into an updated version of 
the Management Plan.  
 
Collectively, the large body of work over the past 30 years shows that in temperate grassy ecosystems: 

• Rainfall and temperature patterns strongly influence grass biomass productivity (e.g. Fletcher 2006a; 
McIntyre et al. 2015; Snape et al. 2021). 

• Higher levels of biomass contribute to soil health (nutrient cycling, infiltration); conversely heavily grazed 
areas have less soil stability, and less water and nutrient infiltration (McIntyre and Tongway 2005).  

• As kangaroo population size increases, grass layer biomass reduces, and structure is increasingly affected. 
The area covered by large tussocks is progressively reduced and replaced by a short sward of small tufted 
or creeping grasses and forbs (e.g. Fletcher 2006a; Howland et al. 2014; McIntyre 2005; McIntyre et al. 
2015; Neave and Tanton 1989; Snape et al. 2021).  

• Different plant species respond differently to variation in grazing pressure, with some doing best in heavily 
grazed areas, some preferring light grazing, some preferring no grazing, and others being generalists 
(Dorrough et al. 2004; McIntyre et al. 2015; McIntyre et al. 2003; McIntyre et al. 2019; Snape et al. 2021). 
Forbs may also respond to grazing by flowering and seeding less (McIntyre et al. 2019).  
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• Maintaining structural heterogeneity at a variety of scales is therefore a pragmatic way to maintain plant 
species richness, and maintaining some areas of taller grassy structure may be the most difficult grassland 
condition to achieve when grazing (from all herbivores) is ubiquitous in the landscape. This leads to 
recommendations such as ensuring that no more than 30% of a patch of temperate grassy ecosystem 
should be short (McIntyre 2005). 

• The structural changes in the grass layer that occur with grazing also affects fauna species, with reductions 
in species richness and/or abundance reported for beetles, reptiles, and some groups of birds when the 
grass layer is heavily grazed, noting the grazing effect may interact with other factors (e.g. Barton et al. 
2011; Howland et al. 2014; Howland et al. 2016a; Howland et al. 2016b; Manning et al. 2013; Neave and 
Tanton 1989). 

• Although the effects of extreme grazing on fauna are mostly negative, it is important to note that a 
minority of species benefit, such as galahs (Eolophus roseicapilla) and white-winged choughs (Corcorax 
melanorhamphos) (Howland et al. 2016b).  

• Some fauna species show strong preferences for a grass layer with intermediate structure, for example:  
o Striped legless lizards (Delma impar) prefer grass structures associated with intermediate levels of 

kangaroo grazing, providing a mix of shelter from predators and the sun, and food (Howland et al. 
2016a; Scroggie et al. 2019). 

o Earless dragons (Tympanocryptis lineata) are disadvantaged by thicker grass layer structures that 
remove open spaces for basking and foraging. However, the dragons also experience increased 
mortality if extreme grazing (especially during drought) exposes them to increased surface 
temperatures and probably reduced invertebrate prey (CoA 2023; Dimond et al. 2012). 

• Maintaining patches of thicker grass (at the scale of animals’ home ranges) could help animals evade 
predators (Leahy et al. 2016; McGregor et al. 2015). Thick grass patches can also modify microclimates for 
other plant and animal species, reducing frost and desiccation risks (McIntyre et al. 2019). 

• Thus, for fauna, having heterogenous grass structure is also a pragmatic way to support species richness.  
• Animal species with grass structure preferences that occur at only a small number of sites may need 

sustained grassland management to maintain their persistence over the long term, including through 
cycles of wet and dry years, when grass layer growth will otherwise fluctuate markedly. 

 
The 2017 Plan includes two tables (Table 5, 6 in section 3.8) of nine threatened animal species and nine 
threatened plant species, and their sensitivity to kangaroo grazing. In all animal species, heavy kangaroo grazing 
has been shown, or is inferred, to be a threat. In four animal species, light kangaroo grazing is specifically noted as 
a habitat enhancer. There has been less research on the effects of variation in grazing intensity on threatened 
plants. Based on knowledge of each species’ ecology, and some studies of livestock grazing, it seems that some 
threatened plant species are known to be sensitive to livestock grazing, or to the spread of weeds that can be 
facilitated by heavy grazing. However, light grazing may be beneficial for some species.  
 
3.1.1.3 Complexities in interpreting research on kangaroo grazing impacts, and in expectations for improving 
ecological condition 
 
Whereas most studies have shown that gradients of kangaroo grazing pressure or experimental reductions in 
grazing pressure are related to changes in grass structure and biomass, and in species richness and abundance of 
plants and animals, some studies have not found this relationship, or reported mixed results, when kangaroo (or 
livestock) grazing is reduced. This may be partly due to inadequacies and vagaries of the sampling design, 
especially in correlative studies (e.g., Vivian and Godfree 2014). Sign of species recovery can be obscured by 
variation among sites in productivity and ecology, canopy cover and dominant grass species (Snape et al. 2018), 
and the legacy of past threats including some that are persistent, such as increased nutrients or invasive species, 
which can act to filter the species assemblages (Lunt et al. 2007; Lunt and Spooner 2005; Price et al. 2021; Prober 
et al. 2013; Spooner and Briggs 2008). In addition, there may be lag effects in species responses if the more 
grazing sensitive species have been winnowed out by historic grazing, making a positive response to reductions in 
grazing pressure difficult to observe (Dorrough et al. 2012; Travers et al. 2018). Recovery may take many years, 
especially if seedbanks are lacking (Morgan and Williams 2015) or have been exhausted (Price et al. 2021); or 
species are relying on structural ecosystem components that are slow to re-form, such as woody vegetation and 
coarse woody debris (Manning et al. 2013), or additional interventions to manage fire and invasive species are 
needed (Spooner and Briggs 2008). Finally, the relationship between kangaroo density and grass structural 
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attributes and species responses may be masked under some climatic conditions and in some vegetation types, 
becoming apparent mainly in dry years when pasture growth (to offset grazing) is lower, and when kangaroos are 
forced to be less selective grazers (Dimond et al. 2012; Vivian and Godfree 2014). 
 
The complexities of inter-site variation in productivity, ecology, landscape context, and their history of degradation 
(including which native species have been filtered out) can make it hard to show positive biodiversity outcomes 
from management actions, including the prevention of heavy grazing. However, the challenge of improving the 
ecological condition of grassy ecosystem fragments overlaps but differs from the challenge of preventing further 
degradation. These two issues are easily conflated. 
 
Managing kangaroo grazing and other threats may prevent further deterioration, but if species have already been 
winnowed out of remnants, then restoring these species will probably require a more active approach of 
translocations, because dispersal into remnants will be slow or impossible otherwise. This is discussed further in 
Section 3.5 Value-adding to the program). 
 
The existing Plans tend to focus on the consequences of heavy kangaroo grazing, particularly during dry 
conditions. This focus is sensible if the main concern is recognising and preventing over-grazing. However, now 
that kangaroo populations have been reduced at many sites, the revised Plan could also explicitly consider the 
risks of light kangaroo grazing, leading to a thicker grassy layer, especially if this is sustained over years, because 
research in the ACT shows clearly that kangaroos avoid eating green pick from very thick grassy areas (Snape et al. 
2018). This risk may vary from site to site, depending on whether there are grass species there that are likely to 
become competitively dominant in the absence of grazing (e.g. Driscoll 2017), and which grazing sensitive species 
are there. For example, it is possible that under-grazing has contributed to declines of earless dragons in recent 
years (CoA 2023). Given that increasing kangaroo numbers takes time, and kangaroos may avoid thick grass if 
more palatable herbage is available, it may be necessary to consider other management options for rapidly 
reducing herbage biomass, such as using fire, or managed livestock, or mowing/slashing. The outcomes from 
using these tools are somewhat uncertain (see Section 3.2.11 Complementary management), so their use and 
outcomes should be carefully designed and monitored. 
 
3.1.2 Does the plan have a conceptual model? 
 
Kangaroo management has been underpinned by a conceptual model since the 2010 Plan. Research since then has 
sharpened understanding of some links in the model. Some of this research was captured in the 2017 Plan but 
there have been significant updates since then, which will need to be captured and consolidated in the revised 
Plan. 
 
The rationale for managing kangaroo population size is that high kangaroo density, especially during dry years, can 
lead to heavy grazing that outstrips herbage growth. In these conditions, herbage will be progressively reduced, 
grass structure is homogenised, and the extent of bare ground increases. Water and nutrient infiltration is 
adversely affected, soil erosion becomes increasingly likely, kangaroos begin to starve, some plant and animal 
species are disadvantaged, potentially to the point of local extirpation. Conversely, very light kangaroo grazing can 
lead to a very thick grassy layer that is favoured by some species but unsuitable for others (and may be avoided by 
kangaroos, locking it in that state until drought forces kangaroos to eat it). Thus, aiming for intermediate levels of 
grazing, and having some heterogeneity in grass structure at scales smaller than the size of a reserve, should 
provide a range of structural conditions to suit the greatest range of species. 
 
Management decisions were based on a conceptual model with two interacting components: one component that 
describes the relationships between the grass biomass and the kangaroo density (of which there have been two 
versions), and a second that describes the relationships between grassland structure and its suitability for a range 
of species. Of the first component, an interactive model of kangaroos and grass biomass was described in the 
2010 Plan (Section 5.2, especially Figs 5.1, 5.2), and referred to in the 2017 Plan. This was later replaced by a 
model linking grass biomass with kangaroos after a workshop in 2018 (Gordon and Snape 2019). All models are 
discussed further in the next sections on thresholds/targets. 
 
3.1.3 Does the plan have evidence-based thresholds/targets for key metrics? 
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A careful reading of the 2017 Plan makes it clear that the ultimate focus is the ecological health of grassy 
ecosystems, that this is tightly coupled to the grass layer, and that kangaroo management is one means of 
influencing the grass layer. Yet the subtleties of this message seem to be easily lost. For example, the original 
yardstick of aiming for about 1 kangaroo per hectare in grassy ecosystems of conservation land was always 
intended to be starting point for identifying the target density in a reserve, but it has led to misunderstanding in 
some stakeholders.  
 
Since 2019, management has been adapted, and now the explicit aim is to maintain the grassy layer within a “safe 
operating environment” of herbage mass, with lower and upper thresholds. Thus, excessive herbage biomass 
(from not enough grazing) is considered within the same planning and decision framework as low herbage (from 
overgrazing). Excessive herbage means culls can be skipped, or ecological burns, slashing, or managed grazing by 
livestock animals can be used to remove rank grass instead. These actions can increase palatability for kangaroos, 
helping to make kangaroo management more effective for maintaining grassland health. To support the use of 
these thresholds, grassland types with different growth patterns have been mapped across the lowland grassy 
ecosystems of the KMUs, and herbage biomass is monitored across these mapped grassland types. The current 
reliance on herbage thresholds to determine the target kangaroo density and thus the kangaroo cull is a 
substantial improvement to the planning approach, it has occurred as part of management adaptation, and it 
REPLACES the previous use of kangaroo densities, which had been used (until 2018) as a proxy for grassland 
structure, and tends to be highlighted in the 2017 Plan and the Conservation Culling Calculator.  
 
 
The most effective adaptive management programs include trigger points, or thresholds, for guiding management 
interventions. Given the conceptual model underpinning kangaroo management, potential thresholds/targets 
could be set for 

• Kangaroo density 
• Grassland structure/condition 
• The presence/abundance of species sensitive to changes in grassland structure. 

 
The 2017 Plan and the Conservation Culling Calculator highlight the use of targets for kangaroo density (as a 
means for optimising grassland structure) for determining how many kangaroos should be culled. Following a 
workshop convened by the ACT Government in 2018, the management focus shifted to using grassland structure 
more directly to determine the kangaroo cull. To support this shift, additional research sharpened predictions for 
biomass growth in individual reserves: empirical data on grass growth and kangaroo offtake for different grass 
types was collected; the distributions of these grass types across the Kangaroo Management Unit areas was 
mapped (see Section 3.2.2 Vegetation mapping), and annual condition monitoring has been established in the 
mapped polygons (see Section 3.2.6 Grass layer data). 
 
This focus shift - from using kangaroo density to using grassland structure to determine the cull is a significant 
advance in how the management of the grassy ecosystems is approached, but it is not captured in the 2017 Plan. 
The revised Plan will need to consolidate and clarify the thinking that has occurred over the past six years, which is 
currently scattered across multiple documents, including some that are not published. This is not a criticism – the 
situation reflects the real commitment of the ACT Government team to adaptive management, where new 
information is being used to drive improvements in management. But the revision to the Plan offers an 
opportunity to bring all the work together in a refreshed document. 
 
Below, the Review considers the evidence underpinning the thresholds/targets used for kangaroo density, 
grassland structure/condition, and grazing sensitive species. 
 
3.1.3.1 Kangaroo density targets 
 
The 2017 Plan establishes approximate target kangaroo densities for grassy ecosystems, based on an interactive 
population-pasture model for eastern grey kangaroos developed by Fletcher (2006a). Fletcher took an existing 
model with a solid pedigree that was developed by Caughley (1987), and adapted it for eastern grey kangaroos in 
temperate grassy ecosystems, using empirical data collected in the ACT during experiments designed for the 
purpose (Fig. 1). The model describes the interactions between: 
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The 2018 workshop report implies that grass structural heterogeneity at small scales is to be achieved by aiming 
for average grass heights of 5-15 cm. Grass height variability has been shown to vary with average grass height 
and grass type (Snape et al. 2018). There may be value in considering heterogeneity at medium and larger scales, 
such as the Kangaroo Management Unit, so patches of marsupial lawns and patches of thick grass are acceptable, 
if their spatial extent stays within thresholds (e.g., <30% for marsupial lawns, McIntyre 2005). The ACT Native 
Grassland Conservation Strategy and Action Plans also notes this type of heterogeneity as a target to aim for (ACT 
Government 2017a). The data that are already being collected during the grass layer monitoring (such as 
variability in the amount of bare ground, or of grass height, across sampling quadrats Snape et al. 2018) should be 
sufficient to set thresholds for meaningful heterogeneity metrics. As well as metrics relating to grass structure, 
heterogeneity targets could include more durable structural elements such as logs, shrubs, and rocks, which can 
affect plant and animal richness on very small scales (Barton et al. 2011; Manning et al. 2013; McDougall et al. 
2016). 
 
 

 
 
Fig. 2. Some species have preferences for specific grass structures, including some threatened species. Aiming for 
an intermediate structure, on average, with spatial heterogeneity in that structure, should provide suitable habitat 
for a wide range of species. (Figure by Brett Howland). 
 
 
 
3.1.3.3 Grazing sensitive species targets 
 
There are no targets for grazing sensitive species in the current Plan. Instead, the focus has been on managing the 
grass layer to optimise habitat for these species, based on the results of focal research into grazing sensitive 
species. This is a potential weakness of the management program. 
 
Currently, there are no targets for grazing-sensitive species across the reserves. However, focal research has 
demonstrated the link between grass layer structure and species richness, and the presence of some grazing-
sensitive species (e.g., Barton et al. 2011; Driscoll 2017; Howland et al. 2014; Howland et al. 2016a; Howland et al. 
2016b; Manning et al. 2013; McIntyre et al. 2015; McIntyre et al. 2019; Neave and Tanton 1989; Snape et al. 
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3.3 Evaluate and Adapt 
 
The Review considers the evaluate and adapt components of the adaptive management cycle together, because 
the Kangaroo Management Program has integrated these components very closely. 
 
The 2017 Plan does not set out a reporting nor evaluation schedule. However, reporting and evaluation have 
occurred to a very high standard throughout the life of the Plan, and much of the information collected has been 
subject to peer-review via the publishing process of scientific journals. The 2017 Plan was informed by a very large 
amount of research and monitoring data. The implementation of the Plan has been accompanied by a thorough 
program of prioritised research and monitoring. The data generated during the life of the Plan have been soundly 
analysed, interpreted, and used to adapt management in a timely way. Evaluation of KMU boundaries, vegetation 
mapping, population estimates, predicted population growth, grass layer structure, road collision data, and 
weather forecasts have closely informed each year’s conservation advice. These key information inputs to the 
annual conservation advice are backed by substantial field research and validation. An expert workshop held in 
2018 helped to hone the priority research and monitoring directions.  
 
3.3.1 Annual reports 
 
The annual conservation advices (e.g., ACT Government 2023a) act as both a report of past activities and 
effectiveness, and a plan for the coming year. They present information on the kangaroo density estimates, the 
grass layer metrics (including a map to show where the grass height of the lowland grassy ecosystems is within, or 
outside, the safe operating zone), and the cull (targets and achieved) for each KMU where kangaroo culling has 
been carried out, or is being carried out, since 2009 (noting that in some years, a KMU may not have a cull). These 
annual advices also present KMU-specific information on any factors that are being used to moderate the cull 
targets, or interpret effectiveness to date. Finally, the advice also describes relevant management actions such as 
fencing, slashing, and planned burns. 
 
3.3.2 The 2018 workshop 
 
A kangaroo management research workshop was held in August 2018. The workshop convened internal, national 
and local researchers with expertise on large herbivores, grazing management, and grassy ecosystems. The 
purpose of the workshop was to review relevant kangaroo grazing research from the previous decade, including 
the grassy habitat condition needed to maintain or recover biodiversity; review kangaroo management policy to 
date, including the approach for estimating target kangaroo densities; discuss a new functional response model 
for the grass layer; propose grass layer targets that would support biodiversity; propose future research and 
monitoring priorities to validate that the management was improving ground layer vegetation structure in a way 
that should lead to improved biodiversity outcomes.  
 
The workshop led to the updated vegetation mapping (into management polygons); an extensive program of 
grass layer monitoring; the new approach to calculating target kangaroo densities based on grass layer metrics; 
encouragement to use the options of burning, slashing, managed livestock grazing, fencing and log placement to 
augment the kangaroo culling; and a recommendation to evaluate effectiveness after five years. 
 
3.3.3 Evaluating effectiveness 
 
Outcome evaluation has shown that the culls are effective at maintaining kangaroo densities close to their targets, 
and maintaining the grass layer within a safe operating zone. This is important evidence for the performance of 
the program. However, the outcomes of the program for grazing sensitive species are not being monitored. 
 
3.3.3.1 Are kangaroo populations closer to target densities? 
 
The ACT Government have recently examined whether the culling program is bringing kangaroo densities closer to 
the targets for each KMU, by comparing the deviation from the target density for managed and unmanaged 
KMUs. This analysis shows that effectiveness has improved (i.e., deviations have decreased) at managed KMUs 
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since 2009, whilst the density deviation at unmanaged KMUs has increased over the same period (Fig. 3) 
(O'Loughlin 2024; O’Loughlin et al. 2023). Effectiveness was improved if culls had been carried out consistently 
over several years, and was poorer if the last cull occurred three or more years ago. Effectiveness improved also 
when KMUs had a greater proportion of grassland (easier operating environment), a greater proportion of reserve 
vs rural land (more control over total cull achieved), when the cull achieved was closer to what was planned, and 
when the kangaroo population was smaller. 
 
 

 
 
Fig. 3. The deviation from the target density, over time, for KMUs where populations are being managed using 
culling, and populations that are not being managed. The lines and bands show the predictions with 95% 
confidence intervals from a generalised linear mixed model, with year fitted with a linear and a quadratic term to 
improve model fit. From (O'Loughlin 2024; O’Loughlin et al. 2023). 
 
 
3.3.3.2 Are grass layer structural targets being achieved? 
 
The same analysis (O'Loughlin 2024; O’Loughlin et al. 2023) is also showing that when kangaroo densities are 
managed to be at target levels, then the grass height in the KMU is within the safe operating thresholds. In 
contrast, when kangaroo densities deviate from the target, then grass height can reach values outside the safe 
operating threshold, both too low in drought years (2018-19) and too high after wet years (2022) (Fig. 4). 
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o This shift occurred after the release of the 2017 Plan, so there is a legacy misunderstanding in 
some parts of the community that the culls are aiming for a ‘flat’ target of 1 kangaroo per hectare. 
There is an opportunity now to illustrate the sophistication of the monitoring and target-setting, 
and what the kangaroo management is setting out to achieve. 

• How kangaroo management fits into the bigger picture of Canberra Nature Park management; and how 
kangaroo management in Canberra Nature Park fits in to the bigger picture of kangaroo management in 
the ACT (considering kangaroos on rural land, and in the large reserves areas in the west and south of the 
territory; see section 7.1 Kangaroo culling in context).  

o During the consultation for this Review, some stakeholders queried why kangaroos were being 
managed in reserves when there were still rabbits, and weeds, present. As discussed in Section 
2.4 Planning links, whereas the extent to which kangaroo grazing is a threat, and relative priority 
of kangaroo management, seems appropriately contextualised in other planning documents, such 
as the Canberra Nature Park Reserve Management Plan, (ACT Government 2021a), or the ACT 
Natural Resource Plan (ACT Government 2022), the reverse is less true: the 2017 Kangaroo 
Management Plan and the extensive website may inadvertently convey an impression that 
kangaroo management is the only or most important management lever in the reserves. In other 
words, addressing the sensitive issue of kangaroo management so thoroughly, with extensive 
documentation, has created a risk that the community perceives that kangaroos are being 
managed to the exclusion of all other reserve management.  

o Similarly, the kangaroo management in Canberra Nature Park should be understood in the context 
of kangaroo population status and management across the ACT, including in rural lands and in the 
large reserved areas of Namadgi and Tidbinbilla. 

• How the urban expansion is factored into what happens with kangaroo management. 
o Some stakeholders expressed concern about the lack of regard to kangaroos during urban 

expansion. Concerns included that kangaroos were being culled to allow for expansion (a scenario 
that is briefly outlined in section 5.4.3 of the 2017 Plan); that kangaroos were being squeezed out 
into other areas where they could be shot (if on rural land) or might suffer because the diaspora 
caused unsustainable population density; that urban expansion paid no heed to ensuring 
connectivity among habitat fragments. 

o The strategy behind Canberra’s urban expansion is outside the remit of this Review, but a revised 
kangaroo management plan could provide an overview of which parts of the expansion will 
impact kangaroos, how many kangaroos will be affected, what actions could be undertaken, and 
the implications (if any) for ACT’s overall kangaroo population. Impacts could be on population 
size and/or on population connectivity.  

• The use of intensive grazing by livestock in areas where kangaroo have been, or are being, culled. 
o Some stakeholders questioned why reserve managers would replace a native grazer with an 

introduced grazer that has hard hooves. 
o Communication about why livestock are used to graze down rank grass that is avoided by 

kangaroos, and how the risks from soil compaction, and weed introduction, have been evaluated, 
is needed. 

 

Recommendations: 

3.12 Ensure communication always conveys that the central issue is managing grass layer health, of which one 
component is kangaroo management. (That is, the management issue should never be framed as managing 
high densities of kangaroos in isolation). 

3.13 Review the content and presentation of information on the government website, to communicate the 
sophistication of the monitoring and target-setting in the kangaroo management, and clarify what the 
program is setting out to achieve. The website should make it easy for the public to gain a snapshot of the 
key attributes of the conservation culling program. This may mean keeping the front end brief and 
accessible, with links to more detailed information. Include plain English summaries explaining the science 
behind some of the key monitoring steps (e.g., population density estimation, how cull targets are 
calculated, etc).  

3.14 Despite the very high rate and standard of reporting, there is some lag in completing some of the in-house 
analyses to publication/communication standard. Some of the important material provided to the Review 
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any case, in the absence of quantitative or qualitative data for total grazing pressure, kangaroo densities and 
pasture condition (see Sections 4.3 and 4.4), performance against the objective cannot be assessed. 
 
The 2010 and 2017 Plans note that kangaroos bring positive economic benefits via nature-based tourism. 
However, on rural land, increasing densities of kangaroos negatively affect the viability of farming businesses by 
damaging fences, and grazing grass that could otherwise be eaten by livestock. Overgrazing by the combination of 
livestock, kangaroos and rabbits can lead to erosion, affecting longer-term economic viability. Kangaroo grazing 
has also affected the operation of government horse paddocks, leading to substantially fewer horses being 
maintained at paddocks where there are high numbers of kangaroos. During the consultation carried out during 
this review, farmers also mentioned that kangaroos contributed to the spread of weeds, including from roadsides 
to farms and then out to protected areas, with environmental and economic consequences. 
 
There are economic costs from kangaroo-vehicle collisions, from damage to vehicles and medical costs to vehicle 
occupants (Cope and Herbert 2023), but the 2017 Plan states that reducing these impacts is not an objective of 
kangaroo management. Nevertheless, there is an objective relating to vehicle collisions, in section 6.4 of the 2017 
Plan: 

• The incidence of vehicle-kangaroo collisions in the ACT is reduced. 
 
but the Plan states that actions to achieve this objective are the responsibility of road management. This Review 
considers the issue of road collision further in Section 5.2 Road collisions. 
 
Recommendation 
[See recommendation 2.2 about setting SMART objectives; See recommendation 4.4 for survey and monitoring to 
inform those objectives] 

4.1 The revised Plan could identify where lease-level objectives in relation to kangaroo management are 
identified (e.g., in the Land Management Agreements). See recommendation 4.2. 

 
 
4.1.1 Does the Plan make an evidence-based case for kangaroo management on rural lands? 
 
The 2010 and 2017 Plans review the evidence for grazing competition between stock and kangaroos, and for 
kangaroo grazing in paddocks that are being spelled, or that have been sown with forage. There is no contention 
over the general effects of overgrazing, and that farmers must manage grazing from kangaroos, livestock, and 
introduced herbivores to match pasture productivity. Therefore, if kangaroo numbers increase (for a given amount 
of forage), livestock numbers need to be reduced. 
 
There is discourse in the scientific literature about the extent and nature of dietary overlap between livestock and 
kangaroos, the relative amount of forage they consume and their contributions to overall grazing pressure, and 
the conditions under which competition is most pronounced (for example, see, Pahl 2020). However, there is no 
contention over the general effects of overgrazing, and that farmers must manage that grazing to match pasture 
productivity. If kangaroos (or rabbits or deer) are present, farmers must estimate how much of their forage budget 
will be consumed by these animals, and adjust livestock numbers accordingly. By culling kangaroos, farmers can 
make more of their forage budget available to livestock. There has been some interesting work to estimate the 
equivalence of grazing by a kangaroo to one sheep, with earlier work suggesting a standard kangaroo was 
equivalent to 0.4 or 0.7 of a standard sheep, but later work revising that number closer to 1 (reviewed in, Pahl 
2020). 
 
The 2017 Plan states that there are 150 rural leases in the ACT, covering 39,500 hectares or 17% of the Territory. 
Rural leases are required to develop Land Management Agreements, which set out the cooperative management 
of the lease for sustainable management that maintains the ecological and cultural value of the land. The 
Agreements are approved by the Conservator. A recent audit of the operation of Land Management Agreements 
for rural leases noted that as of March 2020 there were 180 Land Management Agreements for 27,000 ha of rural 
land, with leases varying in size from 2 to 500 hectares (ACT Auditor-General 2021). The government response to 
this audit states that there are 183 rural leases (held by 159 families), across 40,000 ha, of which 25,000 ha is 
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considered arable. The gross value of agricultural production in the ACT in 2019 was $34 million, mostly from 
livestock grazing (ACT Government 2021b). 
 
4.1.1.1 Kangaroo density on rural lands in the ACT 
 
There are very few data available on the density of kangaroos on ACT rural land (unless they are part of a KMU), 
and most estimates come from over 20 years ago. The average kangaroo density suggested by the estimates is 
0.76 kangaroos/ha, but with low confidence. 
 
There are very few data available on the density of kangaroos on ACT rural land (unless they are part of a KMU), 
and the estimates come from over 20 years ago (Table 2). Current data on kangaroo density from the commercial 
NSW commercial harvest zone that surrounds the ACT is also shown in Table 2. It seems likely that kangaroo 
densities in rural areas are highly variable, depending on the location of the farm. For example, during the 
consultation carried out during this Review, some farmers said they had very few kangaroos on their grazing lease, 
while other stated that very large numbers of kangaroos were a serious problem. The latter situation occurred for 
farms adjacent to bushland without active kangaroo management, presumably because this interface offers the 
ideal combination of cover and pasture (see also, Viggers and Hearn 2005). For rural lands that are part of KMUs, 
then the average kangaroo density estimated by monitoring across the KMUs between 2018-23 is the best 
estimate for those rural lands, but they cover a small area. 
 
The 2010 Plan notes the lack of recent data on kangaroo density on rural lands, and states gaining density data is 
important. The situation has not changed since then, and the value of getting density information has only 
increased. 
 
 
Table 2. Densities of kangaroos on rural land in the ACT, and from the NSW Southeast Tableland kangaroo harvest 
zone, which surrounds the ACT. 
 

Year Density 
(per ha) 

Source 

1986 1.67 Farm (Perry and Braysher 1986) 
1995 0.50 Appendix 5; 2010 Plan 
1996 0.59 Appendix 5; 2010 Plan 
1996 0.48 Appendix 5; 2010 Plan 
1997 0.39 Appendix 5; 2010 Plan 

2015-23 0.37 
Average density of kangaroos SE Tableland harvest zone NSW (NSW DPE 
2023). 

2018-23 1.35 

Average density of kangaroos across all KMUs (some of which include 
small areas of rural lands) (value calculated during this Review). Note the 
area of rural land in the KMUs is small relative to the overall area of rural 
land, and it may not be representative., 

average 0.76   
 
 
Recommendation 
[Consider an ACT-wide spatial assessment to identify variation in kangaroo density across rural lands, and focal 
areas for kangaroo management outside of the reserved areas. See recommendation 4.3.] 
 
 
4.1.2 Does the plan have a conceptual model and evidence-based thresholds on rural lands? 
 
Kangaroo grazing impacts and management are considered within the conceptual framework of Total Grazing 
Pressure from livestock, introduced species (rabbits, deer), as well as kangaroos. However, there is no guidance in 
the 2017 Plan on what that means in practice, perhaps because that is better handled in other planning 
instruments such as the Land Management Agreements. There are two scenarios where enhanced collaboration 
between rural landholders and the Government over grazing management is important, and more specific 
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reserves without regular kangaroo management, leading to high grazing pressure on rural land that damages 
short- and longer-term economic viability. Options may include ensuring that the specific issue, the 
management response, the required monitoring, and roles and responsibilities are detailed in revised Land 
Management Agreements. 

 
 
4.2 Implement 
 
Kangaroos on rural lands may be culled by landowners with authorisation from the Conservator. Authorisations 
are applied for, and granted, annually.  
 
 
4.2.1 Rural Culling Calculator  
 
The Rural culling Calculator sets a maximum number of kangaroos to be culled based on the area and shape of a 
property. Given the average densities on rural lands (see 4.1.1.1), the allowable cull appears generous, but 
kangaroo density is likely to vary substantially around this average. 
 
The cull on rural lands seeks to reduce the economic costs of kangaroo grazing to farmers, and the managers of 
the government horse paddocks. Rather than setting a target density, the calculator sets a maximum that can be 
culled in a calendar year as: 

 2 per ha x immigration factor.  
 
The immigration factor = 1+ (PA/5) where PA is the perimeter (km) to area (km2) ratio. The immigration factor 
compensates for difficulties applying the calculator to small properties and long narrow properties. What this 
means in practice is that small properties may apply to cull a higher number of kangaroos, and properties that 
have a longer perimeter for the same area can apply to cull more kangaroos (Fig. 5). 
 
Mixed sex culls on rural land are conducted between 1st March to 31st July. The rural cull calculator also allows for 
no more than 30% of the total cull for the calendar year to be a male-only cull, occurring from 1st August to 31st 
October. 
 
The Rural Culling Calculator Determination states that the calculator aims to support the needs of property 
owners while preventing excessive culling; and that the formula is based on the experience of government 
ecologists over many years, and replaces earlier, more complex formulas that considered variation among 
properties in carrying capacity, the nature of neighbouring land, and the extent of previous culls.  
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Fig. 5. The culling limit for hypothetical properties of increasing area, when they are shaped as a square, or a 
rectangle where the longer boundary is twice the length of the shorter boundary. Properties with more perimeter 
for the same area will always be able to request a higher cull, and small properties can request a higher cull. 
 
 
4.2.2 Culling operation 
 
Landholders must pass the Territory competency test every two years (including shooting accuracy and species 
Identification components), and mixed-sex culling must only occur within the March-July culling season, with a 
male-only cull allowed between August to October. Random audits occur to check compliance with the Code, and 
conditions of the authorisation. 
 
Shooters must pass a competency test every two years, with tests shooting accuracy, knowledge of the National 
Code for non-commercial macropod shooting (NRMMC 2008), and macropod identification skills. If a shooter fails 
the test, they must wait two years before they can re-sit the test. Based on the consultation carried out for this 
Review, this long wait to re-sit the test can pose serious difficulties for farmers and professional shooters, if they 
need to defer culling on their lease, or defer their business activities, for two years. It would be better to allow 
shooters to re-sit the test more quickly, after one year. In addition, the tests could include tests of shooting using 
night-vision equipment, because most shooters are operating at night. 
 
Rural landholders must apply annually to cull kangaroos on their lease(s). The application is reviewed by the ACT 
Government, following an internal SoP process. Compliance of landholders and shooters with the licence 
conditions, and the non-commercial Code, are checked in random audits (more detail in section 6.1.1 Kangaroo 
welfare during culling). 
 
Rural landholders consulted as part of the Review were positive about the processes of obtaining authorisation to 
cull kangaroos, the use of the Rural Cull Calculator, and their interactions with ACT Government staff. Some 
suggested reducing the competency tests to once every five years, but others felt that every two years was 
appropriate. There was also commentary about the off-target licence conditions being too punitive, because 
misidentification could happen from time to time despite people’s best efforts. Similarly, the male-only cull was 
challenging to undertake because the penalties for mistakenly shooting a female were severe. Landholders 
suggested that the tags applied to culled kangaroos should be biodegradable.  
 
Recommendations: 
[Suggested modifications to shooting/licencing protocols, captured in recommendation 6.1: 

• Allow shooters who fail the competency test to re-sit the test the following year, instead of waiting two 
years. 
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kangaroo management at these locations. Management could involve culling, strategic fencing, guardian 
dogs, etc.  

These suggestions are consistent with multiple actions in the ‘Rural Landscapes’ chapter of the ACT’s Natural 
Resource Plan (ACT Government 2022), especially in the themes of Native vegetation and biodiversity; Soil and 
groundcover management; Agricultural policy and practice; Land management and tenure policy; for example: 

• Review LMA to ensure they are fit for purpose to conserve key ecological values and align with initiatives 
for farm diversification and sustainable land use.  

• Implement effective monitoring and enforcement of LMA to ensure the sustainable management of rural 
lands. 

• Investigate opportunities for supporting the protection of important environmental assets on rural lands 
through land stewardship programs. 

• Develop integrated rural lands and agricultural policy that ties together all aspects of sustainable land 
management—natural, cultural and social values. 

 
The results of the spatial assessment could be used to design and implement a monitoring program for changes in 
kangaroo density across rural lands in the ACT, ensuring that locations with grazing sensitive threatened species, 
and interfaces of rural and reserved land, are both included. The monitoring could be carried out periodically, for 
example every 4-5 years, possibly varying the frequency to coincide with major weather changes from wet to dry 
conditions and vice versa. The purpose of the program would be to generate current information on kangaroo 
densities that can be used to inform livestock and kangaroo grazing management by rural landholders, and inform 
more specific objectives in the collaborative landholder-government planning that is formalised through the Land 
Management Agreements. 
 
4.5 Communicate 
 
The ACT Government interacts with landholders directly, and does not share specific details of the rural culling 
program with the broader public, for privacy reasons. 
 
The ACT Government interact with landholders via the management of competency tests, and the issuance of 
licences to cull kangaroos. For rural lands within KMUs, there is also case-by-case communication to support the 
kangaroo management outcomes sought across the KMU. From the consultation carried out as part of this Review, 
this communication seems to operate well (albeit the consultation was based on a small sample of landholders). 
For rural lands outside the KMUs, there is a level of frustration for some landholders that neighbour reserved land 
with unmanaged kangaroos, and deal with very high kangaroo densities. 
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• Over 75% of the public support culling kangaroos under certain circumstances whereas around 10% do 
not support culling under any circumstances (the balance of respondents, about 10%, are unsure).  

• Most respondents (> 60%) consider that kangaroos are killed humanely.  
• Respondents consider that justifications for culling are to prevent mass starvation of kangaroos during 

drought, to maintain the ecological health of reserves, to look after the economic viability of farms, to 
commercially harvest meat and skins (noting that this does not occur in the ACT), and to reduce collision 
rates with cars (in roughly that order). It is notable that kangaroo welfare is the most supported 
justification for culling. 

 
The broad support for the governments kangaroo management program is likely influenced by the lived 
experience of Canberra residents, who have seen the effects of heavy grazing in the urban reserves, seen the large 
numbers of starving kangaroos during drought, and experienced the trauma of hitting kangaroos that are 
concentrating on road verges to seek food.  
 
Nevertheless, the surveys equally show that around 10% of Canberrans do not support the kangaroo 
management, with another 10% unsure. For some of these people, the very issue of kangaroo management may 
be deeply traumatic (Robinson and Grace 2022).  
 
The act of killing a native animal may be confronting to people for several reasons. For example, people may 
object to killing any sentient animal (an animal rights perspective); they may value charismatic species like 
kangaroos more highly that the smaller, more obscure plants and animals that live in the grass layer; they may 
object to killing a native animal as a means to fix a deeper human-caused problem (such as the loss, 
fragmentation and degradation of grassy ecosystems); they may worry about the pain or suffering experienced by 
culled kangaroos (a welfare perspective). These variations on animal rights-centric and welfare-centric views raise 
moral and ethical dilemmas that validly challenge a conservation-centric perspective (which is the prevailing 
compass of the 2017 Plan). Situations of conflict among conservation, welfare, and animal rights perspectives are 
increasing in frequency, as human alteration of natural systems increasingly results in situations, such as the ACT’s 
kangaroo management, where managers face decisions about whether to kill native animals or not. In addition, 
there is substantial discourse about how humans can integrate the interests of non-human animals into 
governance, including conservation governance (Schapper et al. 2022). Section 7 describes a framework for 
guiding decisions about animal control for conservation outcomes that supports different perspectives to be 
considered.  
 

5.4 Consider the international principles for ethical wildlife control (or something similar) when revising the 
management plan; ensure the perspectives of all stakeholders are fairly and transparently considered. 

 
 
5.6 Carcass utilisation 
 
Most carcasses from culls on conservation and rural land in the ACT are disposed of in burial pits or left to rot in 
situ. A very small number of carcasses have been used in conservation programs (to feed native carnivores at 
wildlife holding facilities, or to make poison baits for foxes and dogs) or given to local Indigenous people. Farmers 
can use culled kangaroos for their own domestic purposes, but the fraction so-used is also very small. This 
‘wastage’ is a concern to some members of the public, and inconsistent with ACT’s Waste Management Strategy 
and Climate Change Strategy. A recent commissioned report considered the options for alternative uses of culled 
carcasses. The report suggests upscaling the current use of kangaroo meat in conservation programs, using 
commercial processing facilities in NSW to prepare meat and skins for consumption by the ACT Indigenous 
community, and sending offcuts and offal to frass processers to produce fertiliser that could be used by community 
groups involved in ecological restoration activities. Carcasses from conservation culls would be gifted to these uses, 
but rural landholders may choose to recoup some costs from these pathways. 
 
Carcass utilisation is discussed here, under social impacts, but noting there are economic implications: On rural 
lands landholders may recoup some money from selling carcasses that could help to offset the cost of culling. On 
conservation land, the costs of carcass disposal (over $6 each not accounting for costs of collection and transport, 
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kangaroos in the ACT (Micromex 2023) suggests that although most (>55%) support kangaroo culling for 
commercial meat and skins, they do not support this purpose for culling in reserved lands (20%). 
 
Although the report did not discuss welfare, there would be substantial overall welfare benefits from adopting 
part or all of this proposal, because livestock would not be killed to feed animals kept in captivity, or to feed 
people, and so on. Kangaroos sent to a NSW processor would need to be shot according the commercial Code 
rather than the non-commercial Code. The commercial Code has higher standards, but the ACT requirements for 
shooting already meet these standards. 
 
The AWS report outlines ten further steps required to explore these options for carcass use. They include a deeper 
exploration of the regulatory steps involved. The proposal also needs to be costed fully (this is not in the ten next 
steps). 
 
Recommendations  

5.5 Continue exploring alternatives for carcass utilisation instead of the current practice of pit burial and leaving 
in situ, by undertaking the next steps outlined in the Australian Wildlife Services report, and fully costing their 
proposed model. Involve the community in this discussion, by 1) including targeted questions about kangaroo 
carcass utilisation in the next public survey on kangaroo management; and 2) ensuring Traditional Owners can 
participate fully in the discussion and decisions. 

 
 
5.7 Overall Welfare as an ‘impact area’ in the kangaroo management planning 
framework 
 
Attention to kangaroo welfare is prominent in the 2017 Plan, and references to welfare crops up frequently, in 
different contexts, throughout the document. Welfare outcomes for other animals, and for people, are raised (less 
often) in the context of specific issues, and sometimes labelled differently. For example, the impacts of kangaroo-
vehicle collisions are nested under social and economic impacts. An alternative approach, that recognises recent 
amendments to the ACT Welfare Act, the development of the ACT Wellbeing Framework, and the One Welfare 
concept, would be to replace ‘Social Impacts in the Plan with ‘Overall Welfare Impacts’, providing a single coherent 
framework for considering all welfare outcomes from decisions to act (or not to act), to kangaroos, other animals, 
and to people. 
 
 
Kangaroo welfare is referred to in the Purpose of the 2017 Plan “The purpose of the controlled native species 
management plan is to set out the approach to be adopted in maintaining wild populations of Eastern Grey 
Kangaroos in the ACT while managing their environmental, economic and social impacts and ensuring their 
welfare”.  
 
Overall welfare is also referenced in the Plan’s Principles (section 4.2): “Kangaroo welfare is a primary consideration 
in all kangaroo management and all kangaroos are to be treated humanely.” And “Human welfare and the 
conservation of other grassy ecosystem species are key considerations in all kangaroo management.” 
 
Policies regarding welfare then occur at different structural levels of the Plan. For example, Greenfield 
Development Sites and Other Land have area-specific policies that kangaroos are to be managed to achieve the 
best welfare outcomes. For example, on Greenfield Development Sites, kangaroos may face unacceptable risks of 
vehicle collisions, dog attacks, and starvation because of the development. (Sections 5.4.3 and 5.4.4 in the 2017 
Plan). But the 2017 Plan also makes animal welfare one of four key policy areas that cut across the entire Plan. 
This higher level kangaroo welfare policy has an explicit objective: that kangaroo management should adhere to 
legislation, codes of practice, and Australian standards (section 4.3.1 of the 2017 Plan).  
 
In this review, detailed comments on the substance of the kangaroo welfare policy as expressed in the 2017 Plan 
are given at 6.1 Kangaroo Welfare. Here, the review makes the case for replacing Social Impacts in the 2017 Plan 



Review of the ACT EGK CNSM Plan /p. 84 

with Overall Welfare Impacts as an explicit impact area that guides kangaroo management with the aim of 
optimising net welfare outcomes across all sentient animals, including humans. By doing this the new Plan would: 
 

• Signal clearly that Overall Welfare is a central issue in kangaroo management.  
• Recognise feedback from some stakeholders during the consultation carried out as part of this Review, 

who wished to see welfare addressed more coherently. 
• Provide a clearer framework for a raft of welfare-related issues that crop up in the 2017 Plan, but are 

currently dealt with in a piecemeal and sometimes incomplete fashion.  
• Extend welfare considerations to encompass the welfare of all animals, and people, and allow contrasting 

perspectives about which welfare to privilege, to be considered with the same framework. 
• Be more consistent with an Indigenous, holistic approach to Country 
• Respond to the intent of the 2019 updates to the Animal Welfare Act 1992 (see below). 
• Be aligned with the ACT Wellbeing Framework (see below). 
• Be aligned with the international One Welfare movement (see below). 

 
All the practices and adaptations to enhance welfare outcomes that have been incorporated into the existing 
kangaroo management program would be covered by this approach (e.g., a culling season to avoid shooting 
females with large pouch young and small young-at-foot; stringent requirements for licensed shooters; prioritising 
culling to occur only in reserves where this will have conservation benefit; small reductions in kangaroo 
population size each year, rather than less frequent but very large culls, resulting in fewer kangaroos being killed 
overall; etc. See section 6.1 Kangaroo welfare for more detail). 
 
Additional issues that would be covered more coherently under this proposed approach include: 
 

• Reducing the suffering of individuals from other species, when heavy kangaroo grazing in grassy 
ecosystems causes the loss of their resources and increases exposure to risk (e.g., from weather or from 
predators). Reducing kangaroo population sizes to avoid adverse welfare outcomes for other species may 
result in a net welfare gain (see section 3.1.1.2). 

• Reducing the extent of suffering of individual kangaroos in high density populations that experience 
starvation and higher disease burdens when the food resources diminish from overgrazing or drought (see 
section 6.1.3.3)  

• Reducing the adverse human and kangaroo welfare outcomes associated with kangaroo-vehicle collisions 
that are more frequent when kangaroo densities are high (see section 6.1.3.4) 

• Fairly considering the negative welfare impacts to members of the public that are traumatised by 
kangaroo management (see section 5.5). 

 
The Animal Welfare Act 1992 was updated in 2019. This update included a “new set of objects to ensure that 
animals are recognised as sentient beings (meaning they can subjectively feel and perceive the world around 
them), have intrinsic value and deserve to be shown compassion and have an acceptable quality of life, and to 
reflect the community’s expectations around animal welfare and the proper treatment of all animals”1.  
 
The new Objects [4A(1)] are: 

a. animals are sentient beings that are able to subjectively feel and perceive the world around them; and 
b. animals have intrinsic value and deserve to be treated with compassion and have a quality of life that 

reflects their intrinsic value; and 
c. people have a duty to care for the physical and mental welfare of animals. 

 
In amending the Act to recognise ‘sentience’ the ‘Explanatory Statement’ stated: 

• ….animal welfare encompasses all aspects of animal health and wellbeing, and all people have a 
responsibility to take reasonable measures to protect the welfare of animals in all human-animal 
interactions. 

• Animal welfare in a modern context describes how an animal is coping both mentally and physically and 
recognises that animals are sentient beings that have the capacity to feel and perceive things. Achieving 

 
1 Explanatory Statement for the Animal Welfare Legislation Amendment Bill 2019 
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6 Have the policies contributed towards achieving the management objectives? 
 
The Review was asked to consider the policies contained in the EGK CNSMP and where possible evaluate the 
degree to which the policies have achieved the management objectives stated in the plan in the last five years 
(2017-2022).  
 
This task has been partially accomplished in the sections above; where this is the case, the section(s) above will be 
referred to. 
 
The 2017 Plan groups a collection of policies, some with their own objectives, into four categories (Kangaroo 
Welfare, Interactions between human and kangaroos; Managing kangaroo densities; Managing captive 
populations). The Review deals with each category in turn. 
 
 
6.1 Kangaroo welfare  
 
The 2017 Plan’s policy on kangaroo welfare (section 4.3.1) has an explicit objective: 

• Kangaroo management in the ACT is undertaken in a way that accords with ACT legislation, codes of 
practice and current Australian standards for animal welfare. 

 
To support this objective there are a collection of policies relevant to the operation of the management program 
(e.g., shooter testing, culling season urban wildlife program, legislation and Codes of Practice); a policy for wildlife 
care of kangaroos; and a policy for translocation.  
 
 
6.1.1 Kangaroo Welfare during culling  
 
Culling is carried out to comply with a National Code of Practice for humane shooting of kangaroos and wallabies 
for non-commercial purposes. However, the ACT has additional regulation and practice designed to enhance 
welfare outcomes considerably. In particular, shooters must regularly pass a competency test (of shooting 
accuracy, familiarity with the Code, and macropod identification); audits of operations are undertaken on both the 
conservation and rural culls; a culling season reduces the risk that large, mobile pouch young and small young at 
foot will be orphaned, the conservation cull occurs only in reserves where conservation benefits are expected; and 
the overall number of kangaroos to be culled is reduced by culling regularly with small culls. 
 
Humane killing of pouch young remains a sensitive issue for some people. This Review found that the protocols for 
humanely killing pouch young of different stages that is outlined in the Commercial Code  (rather than the non-
commercial Code) was clear, useful, and supported by the available evidence. There may be potential for research to 
develop alternative methods. 
 
The ACT Government’s requirements and practice surrounding kangaroo management are dispersed across 
regulation and various internal guidelines and processes; there may be value in gathering some of these into a 
single SOPop style document, for transparency and to drive positive change more broadly. 
 
 
The Plan makes it clear that killing kangaroos without being authorized to do so under the Plan, without a license 
or by an exception under Nature Conservation Act, is illegal.  
 
The Plan establishes that kangaroo management must be carried out in accordance with legislation in the Animal 
Welfare Act 1992, and ministerially approved codes of practice.  
 
The Plan defines animal welfare as “the health, safety and welfare of animals in general, or one or more animals 
in particular”. [The Review notes that the Animal Welfare Act 1992 has been updated since the 2017 Plan was 
released and this should be reflected in the revised Kangaroo Management Plan.] 
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• Culling is prioritised across the reserves and is most likely to occur in reserves with greater anticipated 
conservation benefit to other species. Conversely, culling is less likely when conservation benefits are 
considered to be less (ACT Government 2023a). This program design feature also reduces the total 
number of kangaroos that need to be killed. 

 
 
6.1.1.1 Euthanasia of pouch young 
 
During consultation for this review, some stakeholders voiced concerns over the methods outlined in the non-
commercial Code for killing pouch young. The recommended methods are a concussive blow to the head or 
stunning and decapitation for unfurred young; and a concussive blow to the head for furred young (NRMMC 
2008). The specific concern regarding decapitation is that if pouch young develop sentience before fur develops, 
then decapitation may cause suffering because the brain remains active for a short period after the head is 
severed. The specific concern about concussive blows is whether it is successful at killing the pouch young all the 
time. In addition, both decapitation and a concussive blow to the head have a connotation of violence that can be 
upsetting for some people.  
 
The recommended methods for humanely killing pouch young in the more recently updated Code for commercial 
shooting of macropods (Australia 2020) are cervical dislocation or decapitation for pouch young under 5 cm long; 
decapitation for unfurred pouch young larger than 5 cm long; and a concussive blow to the head for partially 
furred or fully furred pouch young. The commercial Code contains more detailed information on the 
developmental stages of joeys, and how that affects whether methods are humane or not; and more detailed 
instructions on how to use each method properly. The Code also states that if the shooter is uncertain about the 
age and therefore sentience of a pouch young, then they should assume the young is sentient, and use a 
concussive blow.  
 
Are unfurred young sentient?  
 
Research has shown that brain activity begins developing from around the time the eyes begin to open and fur 
begins to develop in large kangaroos (Diesch et al. 2010; Diesch et al. 2008; McLeod and Sharp 2014). Thus, 
cervical dislocation and decapitation for very small pouch young should not cause distress, and these methods – 
which can be undertaken without removing the young from the pouch or off the teat -– do appear to be the most 
humane way of killing these animals. 
 
Is a concussive blow to the head for partially furred/furred pouch young a humane killing method?  
 
A recent investigation of killing methods for pouch young of all ages concluded that a concussive blow (or ‘blunt 
trauma’) to the head was the most effective method and least likely to cause suffering (McLeod and Sharp 2014). 
An alternative method, using a captive-bolt device, was trialled but found to cause poorer welfare outcomes 
because too many animals were not properly stunned with a single shot when using the device (McLeod and 
Sharp 2014). Another review of all methods of killing large macropods (of all ages) also concluded that blunt 
trauma for young kangaroos was acceptable if properly delivered (Descovich et al. 2015). The Australian and 
American Veterinary Associations both state that blunt trauma, when done correctly by experienced operators, 
results in rapid death and is therefore an acceptable method of euthanasia (ANVMA 2020).  
 
The issue of how to humanely kill pouch young was also raised as a concern in some submissions to the recent 
NSW Parliamentary Inquiry into the ‘Health and wellbeing of kangaroos and other macropods in NSW’ (NSW 
Legislative Council 2021). However, other submissions noted that research-based veterinary advice considered 
this method as the most humane. The Portfolio Committee acknowledged that the killing of joeys (by blunt 
trauma to the head) was “shocking to many people” (Committee Comment 5.47) but made no recommendations 
for review of the euthanasia method. 
 
It therefore seems that a concussive blow to the head/blunt trauma is the most humane way to kill joeys, because 
it is rapid, effective, and consistent. However, it is very unpalatable to some of the public. The 2020 commercial 
Code notes that using captive bolts may provide an alternative option for humanely killing pouch young the 
future, but that the effectiveness and consistency of this techniques are yet to be demonstrated. The 2020 Code 











Review of the ACT EGK CNSM Plan /p. 95 

Allowing the grass in some small patches to become so thick that kangaroos avoid eating it is another example of 
small-scale manipulation. The use of environmental modification at small scales is discussed in this Review at 
Section 3.2.11.  
 
 
6.4 Managing captive populations  
 
This policy deals with the issues of enclosed populations of kangaroos in a logical way and makes the 
responsibilities of managers of such areas clear.  
 
This policy does not have an explicit objective. The policy deals with situations where kangaroos are enclosed by a 
fence. When emigration is impossible, and some sources of mortality (such as road collisions) are eliminated 
populations can grow very quickly, and kangaroo welfare could be poor (Herbert et al. 2021; Mawson et al. 2016). 
In areas greater than 100 ha, that population is to be managed as a wild population, but in smaller areas the 
kangaroos must be managed as a captive population. In these cases, the landholder must seek a licence to keep 
and prepare a management plan, and must control breeding mainly by controlling breeding rather than culling. 
The management should aim to maintain the ecological (including soil) and cultural values of the site. Site 
owners/managers can apply to remove all kangaroos from small, fenced areas. 
 
The requirement to use fertility control rather than culling makes sense when the population iIs small and, 
females are not emigrating into the area. In addition, there are likely to be human safety concerns about using 
guns in small areas, potentially surrounded by suburbs. The Review spoke to three site managers of large, fenced 
areas (>100 ha); the kangaroos in these areas were all managed as wild populations, with varying levels of 
management advice/support (for example, for kangaroo counts, or monitoring threatened species) from the ACT 
Government. 
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From:                                 Wimpenny, Claire
Sent:                                  Mon, 5 Feb 2024 06:35:51 +0000
To:                                      ; Keighley, Miles
Subject:                             RE: Comments on draft report
Attachments:                   Kangaroo Review_20240115 (A45379625).docx, counts for Sarah.xlsx

OFFICIAL

Hi Sarah, 
Attached is a version of your draft with Table 1 updated by Miles.
Also attached is an excel file containing:
* EGK population estimates for sites not included in the advice report - not sure how much use these will be, a bit of 
a mix of reserves, areas managed by PCS as reserves (unleased territory land), rural, urban open space. The urban 
space areas are pretty small. I have provided the most recent count for each area.
* a pivot table containing the breakdown of vegetation communities in LLC, NNP and TNR - if your estimate was 
just for grasslands, it's pretty close! (~35sq km in TNR and NNP), but there's also quite a bit of grassy woodland. 
The pivot table is probably way more detail than you need, but it is separated out into Structure and then Vegetation 
Community (noting native and exotic structures/communities are separate). I think for this purpose it would 
probably be fine to just go with the Structure level, but if you wanted to be more specific, the yellow coloured ones 
are the grassy ecosystem communities that are dominated by grasses preferred by kangaroos (as advised by Emma 
Cook in the Veg team). Might be worth going to that community level of detail for the woodlands but possibly not 
the grasslands because the mapping is pretty fine scale so the big grassy valleys that have high densities of roos (eg 
Gudgenby) have a mix of community r2 (good grazing for roos) and community r1 (dominated by big Poa tussocks 
that roos don't eat).
* raw data for pivot table
* Types and areas of land managed by the Parks and Conservation Service across the whole ACT, this is most of the 
land outside rural properties that probably has kangaroos. I'm not sure if your current calculation includes land 
managed as reserve? Quite a bit would be included in KMUs.

Let me know if you need anything else or would like to chat through any of this.

Thanks!

Claire Wimpenny

Senior Ecologist
Office of Nature Conservation | Environment, Heritage and Water Division | Environment, Planning and Sustainable 
Development Directorate (EPSDD) | ACT Government 
Phone +61 2 6205 8252 | Email claire.wimpenny@act.gov.au
480 Northbourne Avenue, Dickson ACT 2602| GPO Box 158 Canberra ACT 2601 | www.environment.act.gov.au
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From:  
Sent: Friday, February 2, 2024 10:45 AM
To: Keighley, Miles <Miles.Keighley@act.gov.au>; Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Subject: RE: Comments on draft report

Caution: This email originated from outside of the ACT Government. Do not click links or open attachments unless 



you recognise the sender and know the content is safe. Learn why this is 
important<http://www.act.gov.au/emailsecurity>

Thanks for the update Miles, and thanks very much for doing that.

I have an updated draft ready to go, except for revising the table and pop numbers. So I'll wait till I get them, then 
send the doc back to you.
S

-----Original Message-----
From: Keighley, Miles <Miles.Keighley@act.gov.au>
Sent: Thursday, February 1, 2024 5:06 PM
To: Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Cc: 
Subject: RE: Comments on draft report

Hi Claire,
In the review draft we have saved on objective, I've added an additional column for the number of CNP reserves 
(out of a total of 39 reserves) with each of the threatened species listed in table 1.
        - Animal data came from ACT Wildlife Atlas records from within the last 10 years,
        - plants came from a ArcGIS Online Rare Plants layer I found and
        - orchids came from Canberra Nature Map records.
Hope that helps! Keen to re-jig if necessary.
Cheers,
Miles

-----Original Message-----
From: 
Sent: Wednesday, January 31, 2024 5:27 PM
To: Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Cc: Keighley, Miles <Miles.Keighley@act.gov.au>
Subject: RE: Comments on draft report

Caution: This email originated from outside of the ACT Government. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. Learn why this is 
important<http://www.act.gov.au/emailsecurity>

Hi Claire
I can contact Pawel.

Ta
S

-----Original Message-----
From: Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Sent: Wednesday, January 31, 2024 9:54 AM
To: 
Cc: Keighley, Miles <Miles.Keighley@act.gov.au>
Subject: RE: Comments on draft report

OFFICIAL

Hi Sarah,



Yes, we can pull that information together for you. Miles - could you please do the Threatened Species by Reserve 
and Ill do the items under POP ESTIMATES.
With the roads stuff, I'm not really sure what sort of records exist but I would suggest talking to Pawel Potapowicz 
from Transport Canberra as a first step - Pawel.Potapowicz@act.gov.au . Would you like to contact him directly or 
would you like me to? I think it would be good to at least include a little bit of information about what mitigation 
features have been constructed (might only be general if specific records don't exist). Most of the ones I can think of 
would have been constructed before 2017. If Pawel can't help, we can try the Conservators office because they 
collate advice on development applications.

Regards,

Claire Wimpenny

Senior Ecologist
Office of Nature Conservation | Environment, Heritage and Water Division | Environment, Planning and Sustainable 
Development Directorate (EPSDD) | ACT Government Phone +61 2 6205 8252 | Email 
claire.wimpenny@act.gov.au
480 Northbourne Avenue, Dickson ACT 2602| GPO Box 158 Canberra ACT 2601 | www.environment.act.gov.au

-----Original Message-----
From: >
Sent: Tuesday, January 30, 2024 3:35 PM
To: Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Cc: Keighley, Miles <Miles.Keighley@act.gov.au>
Subject: RE: Comments on draft report

Caution: This email originated from outside of the ACT Government. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. Learn why this is 
important<http://www.act.gov.au/emailsecurity>

Thanks Claire and Miles, I'll get working on the revisions.

Meanwhile I'll go through the notes for potentially chasing downextra info, and suggest whether we can scrap it or if 
it would be better to get the
info:

POP ESTIMATES:
Yes, please do send
- the roo counts for unmanaged reserves (with the area of the reserve or KMU, whichever the count relates to) as the 
density I'm using to extrapolate across CNP is otherwise too low!
- an estimate of the area of grassy ecosystems in Namadgi/Tidbinbilla (I guessed 30 km2)
- urban space areas that contain kangaroos (eg golf courses, Weston Park) and the roo densities (roughly) for them

Don't worry about sending
- More info about Cwlth land unless its very easy to collate, as the numbers are small and probably roughly ok, 
based on what you've already told me

ROO-PEOPLE CONFLICT:
 don't bother searching any stats down or this.

ROO-VEHICLE COLLISION MITIGATION:
you mentioned "it would be worth including some detail on what these measures have been"
- can you direct me to that info?
Also, you say: "it might be worth getting some information from Roads about the number of fences/underpasses 



included in new road constructions (or % of new roads that include these features)? I can chat to them if you like?".
- Yes - that's probably worth it, otherwise the Review gives the impression that nothing is happening!

THREATENED SPECIES BY RESERVES (Table 1)
- yes, updating that would be ace.

COG AND BIRD SURVEYS
- don't worry about chasing that up now, the review can suggest chasing it up.

I'll get a revised draft back to you asap!
S

-----Original Message-----
From: Wimpenny, Claire <Claire.Wimpenny@act.gov.au>
Sent: Tuesday, January 30, 2024 2:18 PM
To: 
Cc: Keighley, Miles <Miles.Keighley@act.gov.au>
Subject: Comments on draft report

OFFICIAL

Hi Sarah,

The attached version of your review report contains some comments and suggested edits from Miles and I. Sorry for 
the delay in getting it to you.

You have done such a thorough job, thank you! I'm quite looking forward to the new, improved plan that will result 
from your recommendations.

There are a few things in there for us to still follow-up on (eg providing an update on threatened species occurrence 
in reserves, getting you the area of commonwealth land and maybe other land types). We will do that as soon as we 
can, but don't wait for us, we can update that info in the next version if necessary.
Also note that some of my comments are just background info/thoughts and not necessarily a suggested change.

Let me know if you would like to chat through any of it.

Cheers
Claire

Claire Wimpenny has sent you a copy of "Kangaroo Review_20240115"
(A45379625) v0.6 from Objective.
-----------------------------------------------------------------------
This email, and any attachments, may be confidential and also privileged. If you are not the intended recipient, 
please notify the sender and delete all copies of this transmission along with any attachments immediately. You 
should not copy or use it for any purpose, nor disclose its contents to any other person.
-----------------------------------------------------------------------
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Environmental Impacts 
 
Summary assessment 
 
The kangaroo management program in the lowland grassy ecosystems of Canberra Nature Park is an outstanding 
example of adaptive management. The program is informed by a large body of research, some of it instigated or 
encouraged by the ACT Government, covering kangaroo ecology in temperate grassy ecosystems, grassy 
ecosystem ecology, the ecology and /conservation of grassy ecosystem species, grazing impacts (on plants and 
animals), and fertility control for kangaroos. The program has been informed and adapted by ongoing research 
and monitoring, that has refined how management targets are set and measured. Monitoring data show that the 
grass layer structure is being maintained within thresholds, as kangaroo densities are managed closer to their 
targets. ACT Government staff have collaborated widely with the research community to achieve these outcomes. 
The data gathered during the program have been peer-reviewed by the scientific community, and shared with the 
Canberra public.  
 
The operation and management of the conservation culling program is extremely effective, and has put kangaroo 
welfare at the heart of activities: the ACT conservation culling program far-exceeds the requirements of the 
national Code for non-commercial kangaroo shooting, and the contracted shooters and ACT Government staff 
strive to improve standards continually. 
 
Main recommendations 
 
The program focuses on monitoring kangaroo density and the grass layer condition monitoring. These elements 
are well conceptualised and linked, and are being constantly refined. The Review makes several minor 
recommendations, such as streamlining data collection on grass layer condition, broadening the metrics for the 
grass layer to include grass structure heterogeneity at different scales, considering the risks of insufficient 
kangaroo grazing, and including forecasted weather and pasture growth in predictions for kangaroo population 
growth.  
 
The most substantial recommendation concerns the lack of intentional monitoring of grazing sensitive species. 
Currently, grass layer structure is being used as the surrogate for these species, backed by past, focal research. 
Ideally, the consequence of improvements to the grass layer on grazing sensitive species would be checked, at 
least periodically. There may be opportunities to mine data collected in other programs, or adapt the data 
collection in other existing programs, to demonstrate changes in grazing-sensitive species associated with 
kangaroo grazing management. However, if grazing sensitive species have been lost from reserves, many are 
unlikely to recolonise unassisted. The Review recommends developing a strategic translocation program for 
grazing sensitive plant and animal species (including threatened species, and culturally significant species) into 
reserves with suitable habitat, where threats are adequately managed, and where kangaroo grazing is also 
managed. Such a program would accelerate ecosystem restoration, and demonstrate the value of managing the 
threats to these fragments, including kangaroo management. It could offer enhanced conservation outcomes for 
plants and animals already being translocated out of the expanding urban footprint; opportunities to gain 
knowledge about species ecology and what limits their recovery; and opportunities to leverage and extend the 
participation of community environmental groups in reserve restoration. 
 
The Review makes some recommendations to further enhance the regulation and organisation of culling 
operations so that the community can continue to have confidence that welfare outcomes for kangaroos are being 
optimised. This includes working with jurisdictional counterparts to update the non-commercial Code for shooting 
kangaroos, and consolidating details of current practice into a SoP style document, with input from key advisory 
groups. 
 
Economic Impacts 
 
Summary assessment 
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Other high-level recommendations 
 
The next Plan should be configured so that its performance can be more easily assessed.  
 
The revised Plan should set SMART objectives, with performance criteria, for each of three impacts areas: 
environmental, economic, and overall welfare. There should be a reporting schedule, based on the annual 
conservation advices that are already being produced. 
 
Introduce the concept of ‘Overall Welfare’ 
 
Attention to kangaroo welfare is prominent in the 2017 Plan, and references to welfare crops up frequently, in 
different contexts, throughout the document. Welfare outcomes for other animals, and for people, are raised 
more idiosyncratically, and sometimes considered through a different lens. For example, the impacts of kangaroo-
vehicle collisions are nested under social and economic impacts.  
 
An alternative approach, that recognises recent amendments to the ACT Welfare Act, the development of the ACT 
Wellbeing Framework, and the One Welfare concept, would be to replace ‘Social Impacts’ with ‘Overall Welfare 
Impacts’. Adopting this change would signal clearly that Overall Welfare is a central issue in kangaroo 
management, and it would be more consistent with an Indigenous, holistic approach to Country. It would extend 
welfare considerations to encompass the welfare of all animals, and people, and allow contrasting perspectives 
about whose welfare to privilege, to be considered with the same framework, including: 

• The welfare of kangaroos during culling. 
• The suffering of individual kangaroos in high density populations that experience starvation and higher 

disease burdens when the food resources diminish from overgrazing or drought.  
• The suffering of individuals from other species, when heavy kangaroo grazing in grassy ecosystems causes 

the loss of their resources and increases exposure to risk (e.g., from weather or from predators).  
• The adverse human and kangaroo welfare outcomes from kangaroo-vehicle collisions that are more 

frequent when kangaroo densities are high. 
• The emotional suffering of members of the public who are traumatised by kangaroo management. 

 
Make the planning context clearer 
 
The 2017 Plan focusses on one aspect of land management - kangaroo management - across many land tenures 
and uses. In the context of conservation land, this focus can encourage an impression that kangaroos are being 
managed in these reserves instead of managing other threats such as rabbits and weeds. How kangaroo 
management sits within the broader picture of conservation management in Canberra Nature Park could be 
better outlined. Similarly, how kangaroo management in the Canberra Nature Park Reserves sits within the 
broader context of the status and management of kangaroos ACT-wide, including on rural land, in the large 
protected areas such as Namadgi, and in areas given over to urban expansion, is not explained. 
 
The Review recommends making the planning context and links to relevant documents such as the Canberra 
Nature Park Reserve Management Plan, the ACT Natural Resource Plan, and the species and ecosystem action 
plans, clearer. In addition, it would be helpful to set the kangaroo culling in a broader context by considering how 
kangaroos are distributed across reserved land (CNP and other), rural land, urban and land earmarked for future 
urban expansion, and how human causes of direct mortality (culling, road kills, habitat loss from urban expansion) 
affect the overall population of ACT kangaroos. 
 
Understand kangaroo culling in the context of the overall population size, and other mortality caused directly 
by people 
 
Of the direct human-causes of kangaroo mortality in the ACT, culling on rural lands affects the largest number of 
kangaroos (~9100 per year), followed by road kills (~7400 per year), then conservation culls (~2000 per year). 
Therefore, of three sources of mortality caused directly by humans (conservation cull, rural cull, road kills), the 
conservation cull represents 11%. The Review did not estimate the number of kangaroos displaced (and thus 
probably killed) by urban expansion. 
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There are about 6 million eastern grey kangaroos in NSW west of the Divide. The Review estimates that there are 
about 99,000 eastern grey kangaroos in the ACT, of which most are in the large protected areas in the west and 
south of the ACT (48%) and on rural lands (31%). Canberra Nature Park contains about 16% of the population, and 
the remaining 6% is on Commonwealth land. Conservation culling therefore affects 2% of the ACT kangaroo 
population, road kills around Canberra affect 7%, and rural culls affect 9%. 
 
These estimates for kangaroo population sizes across the ACT are very uncertain, because of the paucity of data 
on kangaroo densities from rural lands and the large protected areas that are not Canberra Nature Park (e.g., 
Namadgi NP). Obtaining density estimates from these areas, periodically, would help to understand the broader 
context in which kangaroo management is operating. As well as an assessment of spatial variation in kangaroo 
density on rural lands, followed by an ongoing monitoring program (see Economic Impacts), the Review 
recommends integrating this with periodic surveys on the large reserved areas in the west and south of the ACT. 
This information will help contextualise the intensive management (of a small proportion of the overall kangaroo 
population) in Canberra Nature Park, and provide an overall status assessment of one of the ACT’s iconic species. 
 
Is kangaroo culling justified? 
 
The Review assessed the ACT Kangaroo Management program against a set of seven international consensus 
principles for ethical wildlife control, finding the program mostly adheres to the principles. Using the framework is 
a reminder that other threats to the ecological integrity of grassy ecosystems (fire regimes, invasive species) 
should be managed to the extent possible; that kangaroo management must be justified (on environmental, 
economic, and welfare grounds); that management must have clear and achievable outcome-focussed objectives; 
that overall welfare is considered; that the diversity of human values is considered; that management is well-
planned; and that kangaroos are not labelled in a way that scape-goats them for a situation not of their making. 
 
In revising the eastern grey kangaroo controlled native species management plan, using a framework such as the 
international principles for ethical wildlife control can help ensure the perspectives of all stakeholders are fairly 
and transparently considered. 
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native species in the ACT. The ‘Eastern Grey Kangaroo Controlled Native Species Management Plan’ was released 
in 2017 under the Nature Conservation Act 2014 (ACT Government 2017b). 
 
The focus of the Eastern Grey Kangaroo Controlled Native Species Management Plan (ACT Government 2017b) is 
managing kangaroo grazing pressure on native lowland grassy ecosystems to support the conservation of plants 
and small animals that depend on the ground-layer vegetation. The Plan must be implemented by the Conservator 
or land custodian on public land and unleased land (Territory or Commonwealth), and it may be implemented on 
rural lands by leaseholders (including government horse paddocks). Any culling requires authorisation by the 
Conservator, and must have regard to the culling calculator instruments: 

• for nature reserves and adjacent land — the Nature Conservation (Eastern Grey Kangaroo) Conservation 
Culling Calculator 

• for rural lands and horse paddocks — the Nature Conservation (Eastern Grey Kangaroo) Rural Culling 
Calculator. 

 
These calculators guide the number of kangaroos to cull in any year for the different land types. They are both 
notifiable instruments that have been in force since 2017. Minor updates were made to the Conservation Culling 
Calculator in 2018. The Nature Conservation Act also provides for the monitoring of the effectiveness of controlled 
native species management plans with a review at least once every five years; this provision is the prompt for this 
Review. 
 
1.1.1 Relationship between the 2010 and 2017 kangaroo management plans 
 
The ACT Kangaroo Management Plan (ACT Government 2010) is considered the source document for the 
background and justification leading to policy statements about kangaroo management (all species) in the ACT. 
For macropod species other than eastern grey kangaroos and for all kangaroos at Googong Foreshores, the 2010 
Plan continues to be the key ACT policy document for kangaroo management.  
 
The Eastern Grey Kangaroo Controlled Native Species Management Plan (ACT Government 2017b) contained 
several updates to the 2010 Plan, including: 

• Recognition that the ACT had adopted the National Code of Practice for the Humane Shooting of 
Kangaroos and Wallabies for Non-commercial Purposes (NRMMC 2008). 

• Recognition that the Conservator or land custodian are required under the Nature Conservation Act to 
implement the plan and can authorise others to undertake certain management activities that previously 
required a licence under the Nature Conservation Act.  

• Revisions to the section on managing captive populations to include definitions of the different types of 
enclosed kangaroo populations in the ACT and which of these are subject to the captive management 
policies. 

• Recognition of the decision of the ACT Civil and Administrative Tribunal in 2011 to approve the licence to 
Wildcare Queanbeyan to export 35 dependent animals from the ACT [Wildcare Queanbeyan NSW Inc & 
Conservator of Flora and Fauna (Administrative Review) [2011] ACAT 68] 

• Addition of policies relating to fencing, management of kangaroos at greenfield development sites and on 
agisted and unleased land. 

• An overview of the research conducted since 2010 that was relevant to eastern grey kangaroos.  
• Detail on how eastern grey kangaroos control programs were to be conducted; as per the legislative 

requirements for a plan of a controlled native species. 
 
1.1.2 Previous review history 
 
Coulson (2010) carried out an independent review of the 2010 ACT Kangaroo Management Plan, assessing the 
comprehensiveness, policies, scientific robustness, presentation of statistical material, and giving an overall 
assessment. Coulson concluded the Plan was unique, and a model for similar plans elsewhere in Australia. 
 
The kangaroo population count methods and the rationale for the target densities for kangaroos were reviewed in 
2013 (Parkes and Forsyth 2013). This review endorsed the ACT Government’s methods. The review, the ACT 
Government’s response, are available from the ACT Government Environment website.  
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the conservation against other mortalities caused directly by humans, and against estimates of the population 
sizes of kangaroos in the ACT and NSW.  
 
In the final section, the Review considers whether the Plan is meeting its objectives.  
 
Within the sections, summaries of the key findings are given in blue italic font at the start of subsections 
(where relevant). Recommendations are shown in red font at the end of subsections. Hyperlinks to sections in 
the Review aim to help readers navigate easily across the text.  
 
1.1. The commentary and recommendations in this Review aim to contribute to a goal of continuous 

improvement, but it’s important to state here, at the outset, that the planning, implementation, monitoring 
and reporting for kangaroo management in the ACT is, overall, extremely impressive, and an outstanding 
exemplar for adaptive management. 

 
 

2. The 2017 Plan – overview 
 
The 2017 Eastern Grey Kangaroo Management Plan is a comprehensive and authoritative document. It leans on, 
and extends, information presented in the 2010 Kangaroo Plan which is also a comprehensive and thorough 
document, covering all four species of large macropod in the ACT. Both Plans encompass a variety of land tenures 
and uses, multiple kangaroo-related issues, and they fold in a suite of related, subsidiary policy positions and 
issues. The implementation of the 2017 Plan is supported by the Culling Calculators (one for conservation, and 
one for rural land). The Culling Calculators are separate, notifiable instruments. Their purpose is to make the 
workflow for arriving at cull targets transparent, and to enable updates to be made to that workflow as needed, 
rather than waiting for the next iterations of the Plan itself. 
 
Since 2017, a substantial body of research, monitoring and management adaptation has occurred, and can be 
mostly tracked through a suite of reports (published and unpublished), and articles in the peer-reviewed 
literature. This is especially true for the part of the Plan that focuses on environmental impacts of heavy kangaroo 
grazing.  
 
2.1 Does the Plan have a clear purpose and goals? 
 
The Plan’s purpose and goals are set out clearly in both the 2010 and 2017 Plans (Section 2.2 of the latter). They 
strike a balance between affirming that kangaroos are ecologically and socially valued, and that kangaroo 
populations may need to be managed in some circumstances, to maintain the ecological health of grassy 
ecosystems and the persistence of grass-dependent species, and to reduce economic and social impacts. The Plan’s 
Principles are useful to setting the tone of the document and program. 
 
Purpose: The purpose of the controlled native species management plan is to set out the approach to be adopted 
in maintaining wild populations of Eastern Grey Kangaroos in the ACT while managing their environmental, 
economic and social impacts and ensuring their welfare. Particular consideration is given to managing kangaroo 
grazing pressure on native grassy ecosystems in the context of grazing pressure from all herbivores and additional 
factors influencing ground layer vegetation. 
 
Goals: The primary goals of kangaroo management in the ACT are to: 

• maintain populations of kangaroos as a significant part of the fauna of the ‘bush capital’ and a component of 
the grassy ecosystems of the Territory. 

• manage and minimise the environmental, economic and social impacts of those kangaroo populations on 
other biota, grassy ecosystems and primary production. 

 
The purpose and goals are supported by a set of principles (in section 4.2) that are crucial for conveying how 
kangaroo management must be approached, including that such management: 

• Values the role of kangaroos in the ecosystem 
• Is based on the best science available 
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• Aligns with legislative requirements to conserve native grassy ecosystems and their constituent species  
• Considers the economic impacts of kangaroos to farmers, and road users 
• Considers kangaroo welfare, and the welfare of humans and other species in grassy ecosystems 
• May include managing kangaroo impacts, including by culling; such management must be based on 

ongoing science, regulation, monitoring, and codes of practice. 
 
These principles are valuable, and a variation of them should be retained in an updated Plan. The Principles lack 
any reference to open communication and transparency with the public. The ACT Government has been very 
transparent about kangaroo management (see Section 4.5 Communicate), so adding this principle would better 
reflect this practice. 
 
Recommendation 
2.1 Add another principle, about a commitment to open, transparent reporting and communication with the 

public. 
 
 
2.2 Does the plan have clear objectives and performance criteria?  
 
The Plan’s objective is to detail how kangaroos will be managed on land of varying tenure and use. Given the 
complexity of developing a plan for a range of tenure and land uses, that also addresses related issues of welfare 
and social impacts, this non-specific objective makes some sense. However, it means the more specific objectives 
for kangaroo management in relation to conservation, economic or social impacts are scattered throughout the 
Plan, and mixed with some objectives relating to specific policies. The hierarchy of objectives, and their inter-
relationships, can be hard to follow; the objectives lack performance criteria and are not SMART (Specific 
Measurable Achievable Relevant and Timebound). These two features makes it harder to evaluate the 
performance of the Plan against stated objectives. 
 
The 2017 Plan covers kangaroo management across land of different tenure and use. The objectives of kangaroo 
management differ across those tenure and uses, and therefore the Plan objective is: 

“…to detail the appropriate management of the species on the land specified in the plan” [ section 2.3].  
 
Some of the policies that are embedded within the 2017 Plan have specific objectives. These include three of the 
four key policy areas (see Section 6: Policies) on: 

• Kangaroo Welfare: Objective - Kangaroo management in the ACT is undertaken in a way that accords with 
ACT legislation, codes of practice and current Australian standards for animal welfare. 

• Human Welfare: Objective - Kangaroo management and community education minimise negative 
encounters between people and kangaroos in the ACT. 

• Managing Kangaroo Densities: Objectives - 
o Methods of managing kangaroo densities in the ACT are based on the best available scientific 

knowledge, animal welfare and cost effectiveness. 
o Kangaroo densities in the ACT are managed according to the management objectives for the land 

on which the populations occur. 
 
The objectives to manage kangaroo densities is then further parsed to area-specific objectives related to land use:  
 
1. In areas managed for environmental outcomes, these are: 

• Grassy ecosystems in the western and southern ACT: Objective - Kangaroo populations are maintained in 
Namadgi National Park, the Tidbinbilla precinct and the Lower Cotter Catchment. These will be: (a) 
unmanaged populations unless undesirable impacts or specific ecological or other objectives require 
management intervention; and (b) managed in accordance with the objectives and policies in the 
management plan for each area. 

• Lowland native grasslands: Objective - Kangaroo populations are maintained in lowland native grassy 
ecosystems at densities that conserve the natural integrity of the grassland ecological community and 
result in the maintenance of habitat for all grassland plant and animal species. 
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• National land: Objective - Kangaroo populations are maintained in National Land areas that contain 
lowland native grassy ecosystems at densities that conserve the natural integrity of the grassland 
ecological community and result in the maintenance of habitat for other grassland plant and animal 
species. 

 
2. In areas managed for agricultural outcomes, these are: 

• Rural: Objective - Free-ranging kangaroo populations on rural lands are managed so that their densities do 
not seriously impact on the economic viability of rural properties. 

• Government horse paddocks: Objective - Free-ranging kangaroo populations on government horse 
paddocks are managed so that their densities do not seriously impact on the viability of the paddock 
complexes. 

 
There is also an objective relating to vehicle collisions, in section 6.4: 

• The incidence of vehicle-kangaroo collisions in the ACT is reduced 
but the Plan states that actions to achieve this objective are the responsibility of road management. 
 
 
The complexity of these hierarchical objectives, where the Kangaroo Management Plan objective is set at a high 
and general level (to manage kangaroos appropriately according to the land specified), and then land-specific 
objectives and policy-specific objectives are nested lower down, is driven by the complexity of tenures and uses of 
land for which the Plan applies. Setting the objective at this high level also allows for adaptation; for example, 
research carried out since the 2017 Plan has led to an evolution of management targets being set in annual 
conservation advices for Canberra Nature Park reserves (e.g., from aiming for a kangaroo density of 1/ha in 
grasslands and less in other vegetation types, to aiming to manage kangaroo grazing so that grass height lies 
within 5-15 cm).  
 
However, the suite of objectives are scattered throughout the document, relate to a mix of topic areas and levels, 
and they are not SMART (Specific, Measurable, Achievable, Relevant, and Time-Bound). During the consultation 
for this Review, some stakeholders commented that they were ‘unsure what the Plan was meant to achieve’. This 
confusion may partly arise because although the Purpose and Goals of the Plan are clear, the Objectives are 
harder to discern, and relate to lower and inconsistent levels of the Plan structure.  
 
Recommendation 
2.2 Consider including a clearer set of SMART objectives, and relevant performance criteria, for the Plan. These 

objectives could potentially be set for each of the ‘impact areas’ (i.e., environment, economic, and overall 
welfare (instead of social, see Section 5.7 below)). 

 
 
2.3 Does the Plan describe the reporting schedule? 
 
The 2017 Plan does not establish the reporting schedule for the kangaroo management, although there has been 
substantial reporting since 2017. 
 
The ACT Government has been committed to timely and transparent reporting, as shown by the wealth of 
material on the kangaroo management website. In particular, the annual conservation advices present data on 
kangaroo population sizes, the culling targets, monitoring information on grassland condition and other factors 
that have influence the cull targets, and the prioritisation of the annual workplan.  
 
However, the 2017 Plan does not establish the reporting requirements for the kangaroo management, and it 
should. The existing annual conservation advices could easily be turned into annual reports, by adding a section 
that evaluates performance against SMART Objectives for each impact area (environmental, economic, overall 
welfare), and a section that summarises the research, monitoring, and any other salient activities that have been 
undertaken that year. If annual reporting is too onerous, then reporting every two years could be acceptable. 
 
Recommendation 
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3 ENVIRONMENTAL IMPACTS 
 
Summary assessment 
The kangaroo management program in the lowland grassy ecosystems of Canberra Nature Park is an outstanding 
example of adaptive management. The program is informed by a large body of research, some of it instigated or 
encouraged by the ACT Government, covering kangaroo ecology in temperate grassy ecosystems, grassy 
ecosystem ecology, the ecology/conservation of grassy ecosystem species, grazing impacts (on plants and 
animals), and fertility control for kangaroos. The program has been informed and adapted by ongoing research 
and monitoring, that has refined how management targets are set and measured. Monitoring data show that the 
grass layer structure is being maintained within thresholds, as kangaroo densities are managed closer to their 
targets. ACT Government staff have collaborated widely with the research community to achieve these outcomes. 
The data gathered during the program have been peer-reviewed by the scientific community, and shared with the 
Canberra public.  
 
The operation and management of the conservation culling program is extremely effective, and has put kangaroo 
welfare at the heart of activities: the ACT conservation culling program far-exceeds the requirements of the 
national Code for non-commercial kangaroo shooting, and the contracted shooters and ACT Government staff 
strive to improve standards continually. 
 
Main recommendations 
The program focuses on monitoring kangaroo density and the grass layer condition monitoring. These elements 
are well conceptualised and linked, and are being constantly refined. The Review makes several minor 
recommendations, such as streamlining data collection on grass layer condition, broadening the metrics for the 
grass layer to include grass structure heterogeneity at different scales, considering the risks of insufficient 
kangaroo grazing, and including forecasted weather and pasture growth in predictions for kangaroo population 
growth.  
 
The most substantial recommendation concerns the lack of intentional monitoring of grazing sensitive species. 
Currently, grass layer structure is being used as the surrogate for these species, backed by past, focal research. 
Ideally, the consequence of improvements to the grass layer on grazing sensitive species would be checked, at 
least periodically. There may be opportunities to mine data collected in other programs, or adapt the data 
collection in other existing programs, to demonstrate changes in grazing-sensitive species associated with 
kangaroo grazing management. However, if grazing sensitive species have been lost from reserves, many are 
unlikely to recolonise unassisted. The Review recommends developing a strategic translocation program for 
grazing sensitive plant and animal species (including threatened species, and culturally significant species) into 
reserves with suitable habitat, where threats are adequately managed, and where kangaroo grazing is also 
managed. Such a program would accelerate ecosystem restoration, and demonstrate the value of managing the 
threats to these fragments, including kangaroo management. It could offer enhanced conservation outcomes for 
plants and animals already being translocated out of the expanding urban footprint; opportunities to gain 
knowledge about species ecology and what limits their recovery; and opportunities to leverage and extend the 
participation of community environmental groups in reserve restoration. 
 
The Review makes some recommendations to further enhance the regulation and organisation of culling 
operations so that the community can continue to have confidence that welfare outcomes for kangaroos are being 
optimised. This includes working with jurisdictional counterparts to update the non-commercial Code for shooting 
kangaroos, and consolidating details of current practice into a SoP style document, with input from key advisory 
groups. 
 
 
3.1 Plan 
 
Kangaroo management planning focusses on the lowland grassy ecosystems which are distributed as remnant 
fragments around Canberra. These areas include critically endangered ecological communities and many 
threatened species. Here, heavy grazing by kangaroos could affect ecological integrity and cause local extinctions 
that would accelerate degradation. The ultimate cause of the situation is not kangaroo grazing; it is habitat loss, 
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Kangaroos may reach high densities because of the loss of population regulation by predators, and because land 
transformation has increased food and water availability. More importantly, native grassy ecosystems are now 
distributed as remnant patches, subject to many historical and ongoing pressures related to fragmentation and 
degradation, species loss, and the effects of introduced species. Kangaroos living at high densities in small urban 
reserves with a history of degradation may - because of that history and the contemporary context – contribute to 
ongoing deterioration and species loss in those ecosystems (Croft and Witte 2021; Prowse et al. 2019). When 
native species are lost from these remnants, recolonisation is unlikely or impossible. Thus, without management, 
ongoing deterioration in ecological health and function seems inevitable. 
 
The ultimate cause of the situation is not kangaroo grazing; it is habitat loss, fragmentation, and degradation in all 
its forms. However, if these issues cannot be reversed, then managing kangaroo populations may be one of the 
few viable options for maintaining ecosystem health and retaining (and restoring) other grazing-sensitive species 
(Woinarski 2018).  
 
3.1.1.1 Are kangaroos at high density in the ACT? 
 
The 2010 and 2017 Plans present credible empirical and inferential evidence that kangaroo densities in the ACT are 
high relative to other temperate areas. Whether these densities are higher than pre-European densities is less 
certain. Regardless, the more salient issue is whether unmanaged populations of kangaroos could negatively affect 
the health of grassy ecosystems. 
 
The Plans outline our knowledge of changes in kangaroo distribution and density over time. In brief, kangaroo 
densities before European colonisation are unknown. Following colonisation, the persecution of dingos and 
dispossession of Aboriginal people reduced the previous hunting pressure on kangaroos (Croft and Witte 2021; 
Morris and Letnic 2017). In parts of the ACT where dingoes persist, they appear to limit the population size of 
kangaroos (Fletcher 2006b). Introduced European foxes (Vulpes vulpes) may have partly substituted this role by 
preying on young kangaroos (Banks et al. 2000; Stobo-Wilson et al. 2021), and collisions with vehicles on roads 
now kill large numbers of kangaroos (Croft and Witte 2021; Dunne and Doran 2021). Land use changes including 
tree clearing, the creation of pasture (and improved pasture) for livestock grazing, and the proliferation of 
watering points, may have allowed eastern grey kangaroos to expand along the inland edge of their distribution, 
and may have enhanced resource availability and habitat quality for kangaroos in the temperate regions, including 
the ACT. The combination of reduced predation and increased resource availability could explain the higher 
kangaroo densities anecdotally reported during this period, but only temporarily, as kangaroos were systematically 
persecuted (including via state-organised bounties) by colonists through the late 1800s and into the 1900s, 
because they competed with sheep for pasture, and damaged fences (Fletcher 2006a; Shumack 1977). Kangaroos 
were also killed to feed farm dogs.  
 
The 2010 Plan notes that changes to farming practices and communities meant that kangaroo persecution eased 
from the 1950s, and kangaroo populations increased in reserves from the 1960s to the 1990s. For example, 
eastern grey kangaroos were observed in only two of Canberra’s Nature Reserves in 1975, but were present in all 
37 reserves by 2021 (Gordon et al. 2021). Reliable estimates of kangaroo densities in the ACT became available 
from the early 1980s, starting with an estimate by Graeme Caughley of 2 kangaroos per hectare in Tidbinbilla 
Nature Reserve. Estimates in the 1990s and 2000s returned densities of 1.9 to 5.1 kangaroos per hectare in the 
ACT. Some more recent estimates reach higher values (e.g. 6.6/ha and 7.0/ha, Herbert et al. 2021; Snape et al. 
2021). The 2010 Plan notes that these densities are amongst the highest recorded in Australia. Examples of sites 
with comparable densities includes grasslands at Wilsons Prom, Victoria (e.g. Plaisir et al. 2022). The 2010 Plan 
also notes that the density estimates for kangaroos on rural lands over the same period (1990s to 2000s), where 
culling was occurring, were much lower (0.4 to 0.6 kangaroos per hectare). Note that the expansion of urban areas 
in the ACT may lead, at least temporarily, to higher kangaroo densities if animals are displaced from development 
footprints into adjacent bushland and rural areas. 
 
3.1.1.2 Do unmanaged populations of kangaroos adversely affect grassy ecosystems? 
 
There is substantial evidence from many years of research, including targeted research on lowland grassy 
ecosystems in the ACT, to show that when kangaroo grazing outstrips vegetative productivity (which is most likely 
in dry years), the grassy layer is grazed to very low levels, increasing the risk that remnant patches will experience 
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soil degradation, erosion, and increasing the risk that populations of some species (including threatened species) 
could be extirpated. Given these risks of an ongoing ratchet of decline, the commitment in the 2017 Plan to 
manage kangaroo population size and thus avoid further deterioration is supported by the evidence available. It is 
of course critical that kangaroo grazing and its management is considered in the context of other processes that 
remove grass – principally fire and grazing by rabbits – and that management across these processes is integrated.  
 
Grazing is a natural disturbance factor in grassy ecosystems worldwide (Gordon et al. 2023; McIntyre et al. 2004). 
Grazing prevents a uniformly thick grassy layer from developing, maintaining spaces between perennial tussocks 
for annual grasses and forbs, and creating a heterogenous structure with niches for diverse fauna (Gordon et al. 
2004; Price et al. 2019; Prober et al. 2013). As well as influencing grass layer structure and floristics by grazing, 
large herbivores also affect plant productivity and composition indirectly via nutrient cycling, and by changing the 
occurrence of other disturbance processes such as fire (Bowman and Legge 2016; Fuhlendorf et al. 2009; Pringle 
et al. 2023). However, although some large herbivore grazing is a critical component of healthy grassy ecosystems, 
marked increases or decreases in grazing intensity may be associated with negative effects on other species and 
profound ecosystem changes (Ceballos et al. 2010; Foster et al. 2014; Ripple et al. 2014). 
 
The 2010 and 2017 Plans recognise the critical role of kangaroo grazing as a natural disturbance factor in 
temperate, lowland grassy ecosystems of southeastern Australia. However, the Plans note that changes in 
kangaroo population dynamics (arising from changes to top down and bottom up population regulation), the 
history of degradation to grassy ecosystems and their exposure to ongoing threats, means that kangaroo 
populations in the remnant fragments of these ecosystems may need active management to avoid further 
deterioration of ecological integrity. The loss of habitat connectivity means that even a short spell of heavy grazing 
kangaroos could cause populations of native species to be permanently extirpated from these grassy ecosystem 
remnants. 
 
The 2010 Plan documented the peer-reviewed evidence, to that point, for high grazing impacts of kangaroos. This 
evidence base was updated in the 2017 Plan with new research findings, especially from eight studies (see Table 4 
in section 3.8 of the 2017 Plan) carried out on the impacts of variation in kangaroo grazing intensity on birds, 
reptiles, invertebrates and plants. These studies occurred in the ACT and were designed to inform local kangaroo 
management.  
 
More recent research on temperate grassy ecosystems, published after 2017, support the general patterns 
described in the 2010 and 2017 Plans (e.g., Driscoll 2017; Morgan 2021; Prowse et al. 2019; Travers and Berdugo 
2020). A recent review of the effects of overabundant kangaroos in southeastern Australia (Morgan 2021) 
concluded that a high level of kangaroo grazing tends to have adverse effects on plant regeneration, flowering and 
seeding, and even on the recruitment of woody shrubs and trees. Effects on species diversity are more variable 
and context-dependent; for example, when kangaroos are selectively foraging on the dominant grass species, then 
grazing reduces its competitive advantage and plant diversity may increase. Conversely, if kangaroos are avoiding a 
dominant grass species because it is unpalatable, then plant diversity will diminish. High kangaroo densities are 
also shown in this review to affect ecological processes such as fire, water and nutrient cycling, soil health, and 
habitat structure for fauna. These post-2017 research findings should be incorporated into an updated version of 
the Management Plan.  
 
Collectively, the large body of work over the past 30 years shows that in temperate grassy ecosystems: 

• Rainfall and temperature patterns strongly influence grass biomass productivity (e.g. Fletcher 2006a; 
McIntyre et al. 2015; Snape et al. 2021). 

• Higher levels of biomass contribute to soil health (nutrient cycling, infiltration); conversely heavily grazed 
areas have less soil stability, and less water and nutrient infiltration (McIntyre and Tongway 2005).  

• As kangaroo population size increases, grass layer biomass reduces, and structure is increasingly affected. 
The area covered by large tussocks is progressively reduced and replaced by a short sward of small tufted 
or creeping grasses and forbs (e.g. Fletcher 2006a; Howland et al. 2014; McIntyre 2005; McIntyre et al. 
2015; Neave and Tanton 1989; Snape et al. 2021).  

• Different plant species respond differently to variation in grazing pressure, with some doing best in heavily 
grazed areas, some preferring light grazing, some preferring no grazing, and others being generalists 
(Dorrough et al. 2004; McIntyre et al. 2015; McIntyre et al. 2003; McIntyre et al. 2019; Snape et al. 2021). 
Forbs may also respond to grazing by flowering and seeding less (McIntyre et al. 2019).  
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• Maintaining structural heterogeneity at a variety of scales is therefore a pragmatic way to maintain plant 
species richness, and maintaining some areas of taller grassy structure may be the most difficult grassland 
condition to achieve when grazing (from all herbivores) is ubiquitous in the landscape. This leads to 
recommendations such as ensuring that no more than 30% of a patch of temperate grassy ecosystem 
should be short (McIntyre 2005). 

• The structural changes in the grass layer that occur with grazing also affects fauna species, with reductions 
in species richness and/or abundance reported for beetles, reptiles, and some groups of birds when the 
grass layer is heavily grazed, noting the grazing effect may interact with other factors (e.g. Barton et al. 
2011; Howland et al. 2014; Howland et al. 2016a; Howland et al. 2016b; Manning et al. 2013; Neave and 
Tanton 1989). 

• Although the effects of extreme grazing on fauna are mostly negative, it is important to note that a 
minority of species benefit, such as galahs (Eolophus roseicapilla) and white-winged choughs (Corcorax 
melanorhamphos) (Howland et al. 2016b).  

• Some fauna species show strong preferences for a grass layer with intermediate structure, for example:  
o Striped legless lizards (Delma impar) prefer grass structures associated with intermediate levels of 

kangaroo grazing, providing a mix of shelter from predators and the sun, and food (Howland et al. 
2016a; Scroggie et al. 2019). 

o Earless dragons (Tympanocryptis lineata) are disadvantaged by thicker grass layer structures that 
remove open spaces for basking and foraging. However, the dragons also experience increased 
mortality if extreme grazing (especially during drought) exposes them to increased surface 
temperatures and probably reduced invertebrate prey (CoA 2023; Dimond et al. 2012). 

• Maintaining patches of thicker grass (at the scale of animals’ home ranges) could help animals evade 
predators (Leahy et al. 2016; McGregor et al. 2015). Thick grass patches can also modify microclimates for 
other plant and animal species, reducing frost and desiccation risks (McIntyre et al. 2019). 

• Thus, for fauna, having heterogenous grass structure is also a pragmatic way to support species richness.  
• Animal species with grass structure preferences that occur at only a small number of sites may need 

sustained grassland management to maintain their persistence over the long term, including through 
cycles of wet and dry years, when grass layer growth will otherwise fluctuate markedly. 

 
The 2017 Plan includes two tables (Table 5, 6 in section 3.8) of nine threatened animal species and nine 
threatened plant species, and their sensitivity to kangaroo grazing. In all animal species, heavy kangaroo grazing 
has been shown, or is inferred, to be a threat. In four animal species, light kangaroo grazing is specifically noted as 
a habitat enhancer. There has been less research on the effects of variation in grazing intensity on threatened 
plants. Based on knowledge of each species’ ecology, and some studies of livestock grazing, it seems that some 
threatened plant species are known to be sensitive to livestock grazing, or to the spread of weeds that can be 
facilitated by heavy grazing. However, light grazing may be beneficial for some species.  
 
3.1.1.3 Complexities in interpreting research on kangaroo grazing impacts, and in expectations for improving 
ecological condition 
 
Whereas most studies have shown that gradients of kangaroo grazing pressure or experimental reductions in 
grazing pressure are related to changes in grass structure and biomass, and in species richness and abundance of 
plants and animals, some studies have not found this relationship, or reported mixed results, when kangaroo (or 
livestock) grazing is reduced. This may be partly due to inadequacies and vagaries of the sampling design, 
especially in correlative studies (e.g., Vivian and Godfree 2014). Sign of species recovery can be obscured by 
variation among sites in productivity and ecology, canopy cover and dominant grass species (Snape et al. 2018), 
and the legacy of past threats including some that are persistent, such as increased nutrients or invasive species, 
which can act to filter the species assemblages (Lunt et al. 2007; Lunt and Spooner 2005; Price et al. 2021; Prober 
et al. 2013; Spooner and Briggs 2008). In addition, there may be lag effects in species responses if the more 
grazing sensitive species have been winnowed out by historic grazing, making a positive response to reductions in 
grazing pressure difficult to observe (Dorrough et al. 2012; Travers et al. 2018). Recovery may take many years, 
especially if seedbanks are lacking (Morgan and Williams 2015) or have been exhausted (Price et al. 2021); or 
species are relying on structural ecosystem components that are slow to re-form, such as woody vegetation and 
coarse woody debris (Manning et al. 2013), or additional interventions to manage fire and invasive species are 
needed (Spooner and Briggs 2008). Finally, the relationship between kangaroo density and grass structural 
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attributes and species responses may be masked under some climatic conditions and in some vegetation types, 
becoming apparent mainly in dry years when pasture growth (to offset grazing) is lower, and when kangaroos are 
forced to be less selective grazers (Dimond et al. 2012; Vivian and Godfree 2014). 
 
The complexities of inter-site variation in productivity, ecology, landscape context, and their history of degradation 
(including which native species have been filtered out) can make it hard to show positive biodiversity outcomes 
from management actions, including the prevention of heavy grazing. However, the challenge of improving the 
ecological condition of grassy ecosystem fragments overlaps but differs from the challenge of preventing further 
degradation. These two issues are easily conflated. 
 
Managing kangaroo grazing and other threats may prevent further deterioration, but if species have already been 
winnowed out of remnants, then restoring these species will probably require a more active approach of 
translocations, because dispersal into remnants will be slow or impossible otherwise. This is discussed further in 
Section 3.5 Value-adding to the program). 
 
The existing Plans tend to focus on the consequences of heavy kangaroo grazing, particularly during dry 
conditions. This focus is sensible if the main concern is recognising and preventing over-grazing. However, now 
that kangaroo populations have been reduced at many sites, the revised Plan could also explicitly consider the 
risks of light kangaroo grazing, leading to a thicker grassy layer, especially if this is sustained over years, because 
research in the ACT shows clearly that kangaroos avoid eating green pick from very thick grassy areas (Snape et al. 
2018). This risk may vary from site to site, depending on whether there are grass species there that are likely to 
become competitively dominant in the absence of grazing (e.g. Driscoll 2017), and which grazing sensitive species 
are there. For example, it is possible that under-grazing has contributed to declines of earless dragons in recent 
years (CoA 2023). Given that increasing kangaroo numbers takes time, and kangaroos may avoid thick grass if 
more palatable herbage is available, it may be necessary to consider other management options for rapidly 
reducing herbage biomass, such as using fire, or managed livestock, or mowing/slashing. The outcomes from 
using these tools are somewhat uncertain (see Section 3.2.11 Complementary management), so their use and 
outcomes should be carefully designed and monitored. 
 
3.1.2 Does the plan have a conceptual model? 
 
Kangaroo management has been underpinned by a conceptual model since the 2010 Plan. Research since then has 
sharpened understanding of some links in the model. Some of this research was captured in the 2017 Plan but 
there have been significant updates since then, which will need to be captured and consolidated in the revised 
Plan. 
 
The rationale for managing kangaroo population size is that high kangaroo density, especially during dry years, can 
lead to heavy grazing that outstrips herbage growth. In these conditions, herbage will be progressively reduced, 
grass structure is homogenised, and the extent of bare ground increases. Water and nutrient infiltration is 
adversely affected, soil erosion becomes increasingly likely, kangaroos begin to starve, some plant and animal 
species are disadvantaged, potentially to the point of local extirpation. Conversely, very light kangaroo grazing can 
lead to a very thick grassy layer that is favoured by some species but unsuitable for others (and may be avoided by 
kangaroos, locking it in that state until drought forces kangaroos to eat it). Thus, aiming for intermediate levels of 
grazing, and having some heterogeneity in grass structure at scales smaller than the size of a reserve, should 
provide a range of structural conditions to suit the greatest range of species. 
 
Management decisions were based on a conceptual model with two interacting components: one component that 
describes the relationships between the grass biomass and the kangaroo density (of which there have been two 
versions), and a second that describes the relationships between grassland structure and its suitability for a range 
of species. Of the first component, an interactive model of kangaroos and grass biomass was described in the 
2010 Plan (Section 5.2, especially Figs 5.1, 5.2), and referred to in the 2017 Plan. This was later replaced by a 
model linking grass biomass with kangaroos after a workshop in 2018 (Gordon and Snape 2019). All models are 
discussed further in the next sections on thresholds/targets. 
 
3.1.3 Does the plan have evidence-based thresholds/targets for key metrics? 
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A careful reading of the 2017 Plan makes it clear that the ultimate focus is the ecological health of grassy 
ecosystems, that this is tightly coupled to the grass layer, and that kangaroo management is one means of 
influencing the grass layer. Yet the subtleties of this message seem to be easily lost. For example, the original 
yardstick of aiming for about 1 kangaroo per hectare in grassy ecosystems of conservation land was always 
intended to be starting point for identifying the target density in a reserve, but it has led to misunderstanding in 
some stakeholders.  
 
Since 2019, management has been adapted, and now the explicit aim is to maintain the grassy layer within a “safe 
operating environment” of herbage mass, with lower and upper thresholds. Thus, excessive herbage biomass 
(from not enough grazing) is considered within the same planning and decision framework as low herbage (from 
overgrazing). Excessive herbage means culls can be skipped, or ecological burns, slashing, or managed grazing by 
livestock animals can be used to remove rank grass instead. These actions can increase palatability for kangaroos, 
helping to make kangaroo management more effective for maintaining grassland health. To support the use of 
these thresholds, grassland types with different growth patterns have been mapped across the lowland grassy 
ecosystems of the KMUs, and herbage biomass is monitored across these mapped grassland types. The current 
reliance on herbage thresholds to determine the target kangaroo density and thus the kangaroo cull is a 
substantial improvement to the planning approach, it has occurred as part of management adaptation, and it 
REPLACES the previous use of kangaroo densities, which had been used (until 2018) as a proxy for grassland 
structure, and tends to be highlighted in the 2017 Plan and the Conservation Culling Calculator.  
 
 
The most effective adaptive management programs include trigger points, or thresholds, for guiding management 
interventions. Given the conceptual model underpinning kangaroo management, potential thresholds/targets 
could be set for 

• Kangaroo density 
• Grassland structure/condition 
• The presence/abundance of species sensitive to changes in grassland structure. 

 
The 2017 Plan and the Conservation Culling Calculator highlight the use of targets for kangaroo density (as a 
means for optimising grassland structure) for determining how many kangaroos should be culled. Following a 
workshop convened by the ACT Government in 2018, the management focus shifted to using grassland structure 
more directly to determine the kangaroo cull. To support this shift, additional research sharpened predictions for 
biomass growth in individual reserves: empirical data on grass growth and kangaroo offtake for different grass 
types was collected; the distributions of these grass types across the Kangaroo Management Unit areas was 
mapped (see Section 3.2.2 Vegetation mapping), and annual condition monitoring has been established in the 
mapped polygons (see Section 3.2.6 Grass layer data). 
 
This focus shift - from using kangaroo density to using grassland structure to determine the cull is a significant 
advance in how the management of the grassy ecosystems is approached, but it is not captured in the 2017 Plan. 
The revised Plan will need to consolidate and clarify the thinking that has occurred over the past six years, which is 
currently scattered across multiple documents, including some that are not published. This is not a criticism – the 
situation reflects the real commitment of the ACT Government team to adaptive management, where new 
information is being used to drive improvements in management. But the revision to the Plan offers an 
opportunity to bring all the work together in a refreshed document. 
 
Below, the Review considers the evidence underpinning the thresholds/targets used for kangaroo density, 
grassland structure/condition, and grazing sensitive species. 
 
3.1.3.1 Kangaroo density targets 
 
The 2017 Plan establishes approximate target kangaroo densities for grassy ecosystems, based on an interactive 
population-pasture model for eastern grey kangaroos developed by Fletcher (2006a). Fletcher took an existing 
model with a solid pedigree that was developed by Caughley (1987), and adapted it for eastern grey kangaroos in 
temperate grassy ecosystems, using empirical data collected in the ACT during experiments designed for the 
purpose (Fig. 1). The model describes the interactions between: 
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The 2018 workshop report implies that grass structural heterogeneity at small scales is to be achieved by aiming 
for average grass heights of 5-15 cm. Grass height variability has been shown to vary with average grass height 
and grass type (Snape et al. 2018). There may be value in considering heterogeneity at medium and larger scales, 
such as the Kangaroo Management Unit, so patches of marsupial lawns and patches of thick grass are acceptable, 
if their spatial extent stays within thresholds (e.g., <30% for marsupial lawns, McIntyre 2005). The ACT Native 
Grassland Conservation Strategy and Action Plans also notes this type of heterogeneity as a target to aim for (ACT 
Government 2017a). The data that are already being collected during the grass layer monitoring (such as 
variability in the amount of bare ground, or of grass height, across sampling quadrats Snape et al. 2018) should be 
sufficient to set thresholds for meaningful heterogeneity metrics. As well as metrics relating to grass structure, 
heterogeneity targets could include more durable structural elements such as logs, shrubs, and rocks, which can 
affect plant and animal richness on very small scales (Barton et al. 2011; Manning et al. 2013; McDougall et al. 
2016). 
 
 

 
 
Fig. 2. Some species have preferences for specific grass structures, including some threatened species. Aiming for 
an intermediate structure, on average, with spatial heterogeneity in that structure, should provide suitable habitat 
for a wide range of species. (Figure by Brett Howland). 
 
 
 
3.1.3.3 Grazing sensitive species targets 
 
There are no targets for grazing sensitive species in the current Plan. Instead, the focus has been on managing the 
grass layer to optimise habitat for these species, based on the results of focal research into grazing sensitive 
species. This is a potential weakness of the management program. 
 
Currently, there are no targets for grazing-sensitive species across the reserves. However, focal research has 
demonstrated the link between grass layer structure and species richness, and the presence of some grazing-
sensitive species (e.g., Barton et al. 2011; Driscoll 2017; Howland et al. 2014; Howland et al. 2016a; Howland et al. 
2016b; Manning et al. 2013; McIntyre et al. 2015; McIntyre et al. 2019; Neave and Tanton 1989; Snape et al. 








