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Definitions

Carcase—the body of an animal slaughtered for meat, after removal of the offal.
Note: from the Macquarie Dictionary.

Dealer—a person or company licenced and authorised by the Department of Environment and Science to
purchase macropods from a licensed harvester. Some dealers are approved to process (meat or tanning
processing) the harvested macropods.

Dealer (processing) sites—Ilicenced site where the meat or skins of harvested macropod are processed. A dealer
(processing) site can also purchase harvested macropods from a licenced harvester.

Dealer site—licensed site that enables the purchase of harvested macropods from a licensed harvester.

Ecologically sustainable development—this plan employs the definition contained in the Environment Protection
and Biodiversity Conservation Act 1999. In general, this definition includes the precautionary principle, inter-
generational equity, conservation of biological diversity and ecological integrity, and improved valuation of
environmental factors.

Harvester—a person licenced and authorised by the Department of Environment and Science to harvest
macropods for commercial purposes.

Harvest macropod—the kangaroo or wallaroo species that can be utilised in accordance with this management
plan: the red kangaroo Osphranter rufus, eastern grey kangaroo Macropus giganteus, and the common wallaroo O.
robustus erubescens and O. robustus robustus.

Note: As set out in the Nature Conservation (Animals) Regulation 2020.
Landholder includes:

(a) for a reserve under the Land Act 1994—the trustees of the reserve; and
(b) for land leased under the Land Act 1994—the lessee of the land; and

(c) for a conservation agreement under section 45 in relation to transferred land as defined under the Aboriginal
Land Act 1991—the indigenous landholder for the transferred land under that Act.

Note: As set out in the Schedule Dictionary of the Nature Conservation Act 1992.

National Code of Practice for the Humane Shooting of Kangaroos and Wallabies for Commercial Purposes
(the code of practice)—the current nationally-endorsed code. A reference to this code will also apply to any future
nationally-endorsed subsequent codes.
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1 Introduction

The commercial macropod harvest industry in Queensland is centred on three species:
e red kangaroo (Osphranter rufus, previously known as Macropus rufus)
e eastern grey kangaroo (Macropus giganteus)
e common wallaroo (O. robustus, previously known as Macropus rubustus).
The harvesting of these macropods is regulated through the following Queensland legislation:
e Nature Conservation Act 1992
o Nature Conservation (Animals) Regulation 2020
o Nature Conservation (Macropod) Conservation Plan 2017
e Animal Care and Protection Act 2001
e Food Production (Safety) Act 2000.

In Queensland legislation, all native mammals are protected but species can be declared ‘of least concern’ wildlife
and harvested, providing there is a conservation plan developed for the species. All species covered in this plan
are declared of ‘least concern wildlife’ under the Nature Conservation (Animals) Regulations 2020 and the
harvesting is provided for under the Nature Conservation (Macropod) Conservation Plan 2017.

The Department of Environment and Science (the department) administers the harvest of macropods in
Queensland in accordance with the International Union for Conservation of Nature (IUCN) Recommendation 18.24,
‘the ethical, wise and sustainable use of some wildlife can provide an alternative or supplementary means of
productive land-use, and can be consistent with and encourage conservation, where such use is in accordance
with appropriate safeguards’ (IUCN 1990).

The Commonwealth regulates the export of macropod products in Australia under the Environment Protection and
Biodiversity Conservation Act 1999. This management plan has been developed to satisfy the requirements of this
Act and to meet the legislative requirements of the Queensland Government.

This management plan is current for a maximum five-year period from 1 January 2023 to 31 December 2027.

This management plan does not provide for the harvesting of macropods within protected areas as defined under
the Nature Conservation Act 1992 or State forests, timber reserves, or forest reserves as defined under the
Forestry Act 1959. The combined area of these tenures within the harvest zones is approximately 80,807square
kilometres.

This plan relates only to the commercial harvest of macropods in Queensland. It does not relate to the non-
commercial harvest of macropods or to damage mitigation permits for macropods causing demonstrable damage
to primary production.
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2 Legislative and regulatory framework

2.1 Commonwealth

The relevant provisions under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
came into effect on 11 January 2002, following the incorporation of the former Wildlife Protection (Regulation of
Exports and Imports) Act 1982. The EPBC Act provides legislative provisions requiring the development and
approval of wildlife trade management plans in order for permits to be issued for the commercial export of wildlife
products. The EPBC Act states that the Commonwealth Minister responsible for the environment may approve a
wildlife trade management plan for a maximum of five years. The EPBC Act specifies that such approval must only
be given if the Minister is satisfied that:

e the plan is consistent with the objects of Part 13A of the EPBC Act
e an assessment of the environmental impacts of the activities of the plan has been undertaken

¢ the plan includes management controls directed towards ensuring the impacts of the activities covered by the
plan are ecologically sustainable

¢ the activities in the plan are not detrimental to the species to which the plan relates or any relevant ecosystem

¢ the plan includes measures to mitigate, monitor and respond to the environmental impacts of the activity
covered by the plan.

In deciding whether to declare a plan, the Minister must also consider whether:

¢ legislation relating to the protection, conservation or management of the specimens to which the plan relates is
in force in the state or territory connected

¢ the legislation applies throughout the state or territory concerned
¢ in the opinion of the Minister, the legislation is effective.

Finally, in resolving whether to declare a plan the Minister must also be satisfied that if an animal is killed, it is done
in a way that is generally accepted to minimise pain and suffering. Animal welfare standards for the commercial
harvesting of macropods are detailed in the Code of Practice for the Humane Shooting of Kangaroos and
Wallabies for Commercial Purposes (the code of practice), which is available on the Australian Government's
website www.environment.gov.au. All macropods must be taken in accordance with this code or any subsequent
relevant nationally-endorsed codes that replace that document.

2.2 Queensland legislation

Throughout this wildlife trade management plan, reference is made to a number of legislative documents that relate
to the commercial harvesting of macropods in Queensland. While documents cited are applicable at the time of this
plan’s approval, legislation is subject to amendment. A brief description of the legislation relating to harvesting
macropods is as follows:

e Nature Conservation Act 1992—the principal Act in Queensland by which the conservation of nature is
addressed. Section 8 of the Act states, 'nature' includes ecosystems and constituent parts, natural and physical
resources, natural dynamic processes, and the characteristics of places that contribute to biological diversity
and integrity or their intrinsic or scientific value.

e Nature Conservation (Animals) Regulation 2020—subordinate legislation that prescribes species of wildlife by
class, that is, those taxa that are prescribed to be protected wildlife (presumed extinct, endangered, vulnerable,
or least concern) or international wildlife. The regulation also specifies the declared management intent for each
class of wildlife. Under this regulation, the red kangaroo, the eastern grey kangaroo and the common wallaroo
are species of ‘least concern’ wildlife that may be subject to a declared harvest period. This regulation also
deals with licenses, authorities and permits used in taking and keeping wildlife.

¢ Nature Conservation (Macropod) Conservation Plan 2017—subordinate legislation relating to macropod
harvesting in Queensland approved under section 119 of the Act. The Act specifies the use of a harvest period
and other conditions for the taking of macropods. A harvest period may be declared in the whole or any part of
Queensland, and for the whole or any part of a year, as long as the harvest meets the provisions of section 73
of the Act. The provisions of this section establish management principles that relate to protected wildlife. The
Act requires the harvest to be ecologically sustainable.
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Animal Care and Protection Act 2001—the purpose of this Act is to promote the responsible care and use of
animals, promote standards for the care and use of animals and protect animals from unjustifiable, unnecessary
or unreasonable pain. This Act has direct relationship with the code of practice with regard to breaches of the
code and instances of animal cruelty.

Food Production (Safety) Act 2000—the principal Act in Queensland that ensures the production of primary
produce is carried out in a way that makes the primary produce fit for human and animal consumption. Part 5 of
the Act, 'Accreditation’ gives effect to this purpose by ensuring that persons producing primary produce for
human and animal consumption are required to be accredited by Safe Food Queensland to conduct these
activities.

Food Production (Safety) Regulation 2014—subordinate legislation. This regulation provides the Meat Food
Safety Scheme specific provisions and deals, amongst other matters, with traceability, acceptability of an
animal, health and hygiene of a person, place or vehicle and transportation of an animal at any stage from a
place where the animal is killed to the premises where the animal is processed.
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3 Goal and aims

3.1 Goal

The overriding goal of this plan is to provide for the sustainable use of macropod species covered by the plan, in
accordance with the principles of ecologically sustainable development.

The principles of ecologically sustainable development are defined in the Environment Protection and Biodiversity
Conservation Act 1999.

In order to achieve the overriding goal, this management plan has eight specific aims each addressing a particular
aspect of the macropod management program. The management actions detail how the aims will be achieved with
each action linked to a number of performance indicators. Annually the macropod management program in
Queensland will be reviewed against the performance indicators in an annual report (Aim 6).

3.2 Aims

The aims of this management plan are:

Ensure the commercial use of macropods in Queensland is ecologically sustainable

Ensure humane treatment of sustainably harvested macropods in Queensland

Promote First Nations culture as it relates to the sustainable use of macropods in Queensland
Manage and administer commercial operations through licensing

Monitor macropod industry compliance

Undertake program reporting and review

Facilitate adaptive management and research

© N o ok~ w DN

Promote community awareness and participation.
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Aim 1: Ensure the commercial use of macropods in Queensland is ecologically
sustainable

Action 1.1: Populations within the sustainable harvest zones will be estimated annually based on aerial surveys.

Commercial harvesting of macropods in Queensland is restricted to the five harvest zones illustrated in figure 1.
Details of the methodologies used to conduct aerial surveys are available on the Queensland Government website.
Should there be any significant change to the survey methodology during the life of the plan the Commonwealth
Government (Commonwealth) will be notified prior to those taking effect.

Performance indicator 1.1.1

e Macropod population estimates are obtained annually using aerial surveys conducted over the life of
this plan.

Action 1.2: Macropod harvest quotas will be set in accordance with the provisions of the Queensland Wildlife
Trade Management Plan 2023-27.

The harvest quota for a species is the maximum number that can be utilised sustainably in a calendar year.
Macropod population estimates derived from aerial surveys (direct monitoring) will be used as the basis of setting
harvest quotas following the procedures set out in this management plan. The Commonwealth will be advised of
the harvest quotas prior to implementation through a quota submission.

Sustainable harvest quotas are calculated using a fixed proportion of the estimated macropod populations within
the five Queensland harvest zones. Quotas cannot be transferred between harvest zones. The fixed proportion
used varies between species and is adjusted across the state to account for the margin of error present in
population estimates for each harvest zone. The maximum proportions used for each species are 15% of
populations for eastern grey kangaroos and common wallaroos, and 20% of the population for red kangaroos.
These sustainable-use harvest proportions are based on research and modelling undertaken by Caughley et al.
(1987) and Hacker et al. (2004) and are currently accepted by the scientific community as being sustainable.
Should there be any significant change to the harvest zone boundaries or the sustainable harvest quotas during the
life of this plan the Commonwealth will be notified prior to their implementation.

Performance indicator 1.2.1

All macropod harvest quotas are set in accordance with the provisions of the Queensland Wildlife Trade
Management Plan 2023-27.

Performance indicator 1.2.2

The Commonwealth is advised of harvest quotas for the following calendar year by 30 November.
The quota submission will contain the following information:

o Population estimates for each species in each harvest zone

e Quotas calculated as proportion of population estimate

e any proposed changes to quotas

e any changes to the harvest zones

e data outlining trends in population estimates, quotas and harvest.

Performance Indicator 1.2.3

If Commonwealth approval is required for quotas set above the rates specified in this plan as part of an
adaptive management experiment, approval will be obtained before the additional quota is implemented.

Performance Indicator 1.2.4

The quota report is made available to the public on the Queensland Government website.

Action 1.3: Special macropod harvest quotas will be set in accordance with the provisions of the Queensland
Wildlife Trade Management Plan 2023-27.

A special quota will be set annually at a maximum of 1.5% of the population estimate of each harvested macropod
species. The special quota for a specific harvest zone can be up to 5% for that zone but the total special quota for
that species cannot be greater than 1.5% of the total population estimate for the five zones combined.
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The sole purpose of special quota allocations is to provide for commercial utilisation of macropods that would be
shot and left in the field under the normal damage mitigation permitting system. The use of this quota will depend
on one or more of the following:

e climatic trends and local conditions
e exceptional circumstance declarations
e macropod population trends.

Special quota allocations and the use of the special quota will be reported to the Commonwealth in the quota report
and annual report.

Performance Indicator 1.3.1

Special macropod harvest quotas are set and utilised in accordance with the provisions of the Queensland
Wildlife Trade Management Plan 2023-27.

Action 1.4: Macropod populations will be monitored indirectly throughout the life of this plan.

Indirect data on macropod populations will be obtained from commercial macropod industry returns, which detalil
the number and date of each species taken, average carcase weights, sex and location of harvest.

Ongoing monitoring of dealer returns will identify significant changes in the average weights of harvested
macropods, which, for example, can provide an indication of population health. Dealer return data also provides an
accurate record of the sex ratio of the macropod harvest. If the percentage of females harvested is greater than
40% in any calendar year, possible contributing factors will be examined. If necessary, management action will be
taken to ensure the sustainability of the macropod population. Actions may include reducing or suspending the
commercial harvest for that species in that zone or increasing survey intensity during the next survey period.

Performance indicator 1.4.1

Where a harvest zone showed greater than 40% female harvest, then appropriate management action will
be taken.

Action 1.5: Annual population estimates for commercially harvested macropod species will be assessed against
predetermined trigger points in each harvest zone.

Should an estimated population go below this trigger point, harvest quotas will be adjusted accordingly. Notification
of a change in quota will be communicated to the industry through a revised Harvest Period Notice.

Macropod harvest quotas in Queensland have been based on a fixed proportion of the estimated population since
1984. Known as constant proportional offtake, this strategy is considered of low risk for species where the
estimation of population size is regular and accurate (Engen et al 1997, McLeod & Pople 1998, Pople 2004).
Precision in the estimate of population size is important for monitoring trends in the population. Increasing the
precision of the population estimate reduces the risk of over harvesting the population when using the constant
proportional harvesting strategy. The aerial surveys conducted by helicopter and using the line transect
methodology used to estimate macropod populations in Queensland are considered appropriate for setting harvest
guotas.

One way of reducing the risk of overharvesting a species further without increasing the precision of the population
estimate is to adopt an even more conservative harvesting strategy. Proportional threshold harvesting, also known
as constant escapement harvesting, is considered the optimal strategy for maintaining a viable yield and
minimising any adverse risks to the sustainability of the harvested species (Engen et al 1997, Pople 2004). Using
this strategy, thresholds are set under which the proportion of the population to be harvested (i.e. the quota) is
reduced and finally ceased to avoid any risk of over harvesting.

Thresholds for macropod population abundance will be set for all species of macropod covered by this plan. The
threshold levels will be set using an analysis of the long-term population estimates of macropods in each of the five
zones used to estimate population densities.

Performance indicator 1.5.1

Where an estimated population for a harvest zone falls below a trigger point of 1.5 standard deviations of
the long-term average, then the harvest quota will be halved for that zone in the next calendar year.

Performance indicator 1.5.2

Where an estimated population for a harvest zone falls below a trigger point of two standard deviations of
the long-term average, then the harvest quota will be suspended for that zone in the next calendar year.
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Figure 1. Queensland macropod harvest zones
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Aim 2: Ensure humane treatment of sustainably harvested macropods

The National Code of Practice for the Humane Shooting of Kangaroos and Wallabies for Commercial Purposes is
the current, nationally-endorsed animal welfare standard for the commercial harvest of macropods. Accordingly,
compliance with this code is required of the commercial macropod industry. Any approved subsequent code(s) will
similarly be adopted as the animal welfare standard for the commercial harvest of macropods in Queensland.

Action 2.1: The department will work with accredited providers to ensure that all potential harvesters are
competent to achieve the standards set out in the code of practice before being issued a licence.

Under the Nature Conservation (Macropod) Conservation Plan 2017, applicants for macropod harvesting licences
must have completed an approved course of training and an approved shooting test within the preceding 12
months. The approved course of training is currently conducted by TAFE Queensland but may be offered by other
institutions during the life of this plan. It covers the requirements under the Environment Protection and Biodiversity
Conservation Act and requirements of the code of practice. The approved course need only be completed once.

The department may request individuals complete the approved course or components of the course again if
significant changes are made to the course or if the department considers it appropriate. The approved shooting
test is conducted by a firearms instructor licensed under the Weapons Act 1990, or an Instructor belonging to an
organisation that is a Vocational Education Training and Employment Commission—approved provider of firearms
training. It is designed to ensure that all commercial macropod harvesters are capable of shooting humanely, in
accordance with the code of practice. The certification provides a minimum industry standard for shooting
accuracy. Where a harvester has not been licensed in the preceding 12-month period of making the application
they must complete the approved shooting test again. The department may also request an individual complete the
shooting test again if it considers it is appropriate, for example, if the individual has contravened a condition of their
licence or the harvest period notice in the preceding 12 months or any other relevant matter.

Performance indicator 2.1.1

All successful applicants for a harvesting licence have completed the approved training course and the
approved shooting test.

Performance indicator 2.1.2
Approved course of training is reviewed and revised, if necessary, during the life of this plan.
Performance indicator 2.1.3

The code of practice is provided to all new applicants when they receive their licence and is available on
the Queensland Government website.

Action 2.2: The department will monitor compliance with the code of practice by commercial macropod industry
operators.

The department’s authorised officers undertake regular and opportunistic inspections of macropods taken by
licensed harvesters. They also respond to reports of non-compliance with the code of practice and take action
wherever necessary. The department does not tolerate breaches of the code of practice, and where macropods
have been found to be taken other than in accordance with the code, warning notices or penalty infringement
notices (PINSs) are issued or licensees are prosecuted as appropriate.

Performance indicator 2.2.1

All licensees who are found to have breached licence conditions in relation to animal welfare are issued
with warning notices, PINs or are prosecuted as appropriate.

Action 2.3: The department will contribute to nationally-focused research for improving animal welfare outcomes, if
requested.

The department will work with external research organisations to identify and investigate animal welfare issues
relevant to the commercial harvest of macropods. Such research may include aspects of the biology and ecology of
macropods as they relate to the commercial harvest or harvest techniques. Contributions by the department may
include funding and/or in-kind support such as the provision of harvest data.

Performance indicator 2.3.1

Research proposals from universities and other research institutions concerned with the welfare aspects of
the commercial harvest of macropods are considered during the life of this plan. Assistance to such
research will be considered and provided where appropriate
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Aim 3: Promote First Nations culture as it relates to the sustainable use of macropods in
Queensland

The department is committed to working in genuine partnership with Queensland’s First Nations people to achieve
stronger outcomes for Country and communities. The department’s Gurra Gurra framework aims to reframe
relationships with First Nations peoples by holding Country and people at the centre of all that the department
does, from policies and programs to service delivery. ‘Gurra Gurra’ means ‘everything’ in the language of the
Kooma people, whose Country is between Cunnamulla and St George, located in harvest zone three. It identifies
the need for strategies, actions and relationships to be inclusive, integrated and complete. In line with the Gurra
Gurra framework, the department (through the Macropod Management Unit) will raise awareness of the cultural
significance of harvest macropods to First Nations people.

Action 3.1: Throughout the life of this plan the cultural importance of macropods to First Nations people will be
promoted.

Performance indicator 3.1.1

All licence holders will receive regular information on the cultural importance of macropods to First Nations
people.

Performance indicator 3.1.2

All relevant stakeholder groups, who are not licence holders, will receive information on the cultural
importance of macropods to First Nations people.

Performance indicator 3.1.3

The Queensland Government website will provide information on the cultural importance of macropods to
First Nations people.

Aim 4. Manage and administer commercial operations through licensing

To ensure that viable populations of macropods are maintained throughout their ranges, the commercial macropod
industry in Queensland is regulated by a range of licensing and tag procedures provided for under the Nature
Conservation Act 1992, Nature Conservation (Animal) Regulation 2020, and the Nature Conservation (Macropod)
Conservation Plan 2017. This includes licensing of harvesters and dealers, design and issuing of tags and setting
conditions of take.

The legislative basis for licensing and licensing procedures, are described in section 2.2.

Action 4.1: All relevant activities are licensed in accordance with the applicable Queensland legislation and
departmental policy.

All applications for licenses relating to Queensland commercial macropod industry operations are to be assessed,
processed and issued in accordance with the provisions of the Nature Conservation Act 1992 and subordinate
legislation.

Performance indicator 4.1.1

Annual audits of licences will be conducted to ensure licences are being assessed and issued
appropriately in accordance with Queensland legislation.

Performance indicator 4.1.2

Databases are maintained to ensure licensee information is current and accurate.

Action 4.2: Licence conditions are applied where required.
Performance indicator 4.2.1
Conditions are imposed on licences, where required, and in accordance with Queensland legislation.
Performance indicator 4.2.2

Information notices explaining conditions and rights of review are provided with all licences with licence
conditions.
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Aim 5: Monitor macropod industry compliance

Monitoring commercial macropod industry compliance with the provisions of Queensland legislation and
departmental policy forms an integral part of effectively maintaining sustainable populations of macropods
throughout their range and ensuring public confidence in the management of macropods in Queensland.

Action 5.1: The department will undertake both regular and opportunistic monitoring of compliance by commercial
macropod industry operators.

In order to assess industry compliance, authorised officers will, on a regular and opportunistic basis, inspect
macropods taken by licensed harvesters and premises registered by licensed dealers. The inspecting officers will
check to ensure the macropods have been taken in accordance with the Nature Conservation Act 1992 and
subordinate legislation and the code of practice.

Performance indicator 5.1.1

A minimum of 1% of harvested macropods are inspected by department staff to ensure compliance with
Queensland legislation and licence conditions. Any food safety issues are reported to Safe Food
Production Queensland.

Performance indicator 5.1.2

During the life of this plan, all dealer (processing) sites in Queensland are annually inspected by
department staff and non-processing dealer sites are opportunistically inspected to ensure compliance with
Queensland legislation and licence conditions.

Performance indicator 5.1.3

During the life of this plan, harvester's vehicles loaded with macropod carcasses are inspected
opportunistically to ensure compliance with Queensland legislation and licence conditions and the results
of these inspections are documented.

Action 5.2: Activities not in accordance with Queensland legislation and Queensland Wildlife Trade Management
Plan 2023-27 will be investigated and, where an offence has been committed, will attract a compliance response in
accordance with the DES Enforcement Guidelines..

Investigation and prosecution of activities not in accordance with the Queensland Wildlife Trade Management Plan
2023-27 and Queensland legislation is essential for the delivery of the plan and for maintaining public, industry and
stakeholder confidence in the effectiveness of the plan as a mechanism for maintaining the sustainability of
macropod populations, and the commercial macropod industry.

Performance indicator 5.2.1

Reports of unlicensed activities and activities suspected to be in breach of legislation are investigated, and
where sufficient evidence is available offenders are issued with, warning notices, PINs or investigated as
appropriate.

Action 5.3: The accuracy of industry returns will be continually monitored during the life of this plan.

Itis a legislative requirement that commercial macropod industry operators submit regular returns to the
department. The data obtained from these returns are essential for reporting to the Commonwealth, industry and
the public. In addition, the data from industry returns contributes to monitoring of macropod populations as
described in Action 1.4.

Performance indicator 5.3.1

During the life of this plan, incoming industry returns are scrutinised and discrepancies are investigated and
resolved.

Action 5.4: A compliance database will be maintained to support investigations, inspections, and audits.

The department maintains a compliance database for use in macropod management investigations, inspections
and audits. The database supports compliance reporting to the Commonwealth and other stakeholders and
streamlines access to information for authorised officers. Relevant compliance information stored in the database
includes reports of alleged breaches of the Nature Conservation Act 1992 and/or licence conditions and
investigation activities and outcomes.

Performance indicator 5.4.1
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A compliance database of investigations, inspections and audits is maintained.

Aim 6: Undertake program reporting and review

Regular program review and reporting is essential for the delivery of the plan. It assists to maintain public, industry
and stakeholder confidence in the effectiveness of the program, as a mechanism for ensuring the sustainability of
macropod populations and the commercial macropod industry.

Action 6.1: An annual report on the Queensland Wildlife Trade Management Plan 2023-27 will be prepared and
submitted to the Commonwealth.

A report detailing the management of the commercial harvest of macropods in Queensland will be prepared
annually. The annual report will review plan aims against performance indicators to track and measure progress
toward achieving the plan’s goal.

The annual report will include the following information:
e actual harvest, by zone and species, compared to quota
e any special quota utilised
e harvest sex ratio, average carcase weights and size of skin only harvest for each species in each zone
e non-commercial cull statistics within the harvest zones
e compliance statistics:
o number of premises inspected
o number of PINs issued and reason for issue
o number of alleged offences investigated and outcomes
o number of prosecutions undertaken (offence and outcome)
o any surveillance/enforcement activities completed
e any unusual situations that arose (e.g. flood/disease outbreak, market factors)

e any experiments or research where the department assisted or were sponsored by the department.

Performance indicator 6.1.1

An annual report on the operation of the Queensland Wildlife Trade Management Plan 2023-27 for each
calendar year is submitted to the Commonwealth by the end of March of the following year.

Performance indicator 6.1.2

All annual reports prepared during the life of this plan are available on the Queensland Government website.

Action 6.2: The review of this Queensland Wildlife Trade Management Plan 2023-27 will start no later than 12
months prior to the expiry of this plan in order to assess the success of the plan in achieving its goal.

The review will be conducted with the aim of improving the current program and the development of subsequent
plans.

Performance indicator 6.2.1

The Queensland Wildlife Trade Management Plan 2023-27 will be reviewed no later than 12 months prior
to the expiry of this plan.

Performance indicator 6.2.2

The success of the current program in achieving its goal is assessed by measuring the aims against the
performance indicators.

Performance indicator 6.2.3

The results of the review are presented to the Commonwealth no later than six months prior to the expiry of
this plan.
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Aim 7: Facilitate adaptive management and research

The department responds to changes as they arise. This ability to adapt the macropod management program is
essential for the delivery of the plan and for maintaining public, industry and stakeholder confidence in the
effectiveness of the plan and as a mechanism for maintaining the sustainability of macropod populations, as well as
the commercial macropod industry.

Research into particular aspects of macropod ecology or harvest management can help ensure the commercial
harvest is sustainable in the long term. While there has been a large body of research about the ecology and
management of macropods, there are information gaps which, when filled, may lead to more effective management
of the commercial harvest.

Action 7.1: The department will respond to changes as they arise.
Performance indicator 7.1.1

Changes to the macropod management program will be communicated on the Queensland Government
website and directly to relevant stakeholders.

Action 7.2: The department will facilitate research into the ecology and harvest management of macropods.

The department will work with external research organisations to identify and investigate issues relevant to the
commercial harvest of macropods. Such research may include aspects of the biology and ecology of macropods as
they relate to the commercial harvest or harvest techniques. Contributions by the department may include funding
and/or in-kind support such as the provision of harvest data.

Performance indicator 7.2.1

Research proposals from universities and other research institutions concerned with the ecological aspects
of the commercial harvest of macropods are considered during the life of this plan. Assistance to research
will be considered and provided where appropriate.
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Aim 8: Promote community awareness and participation

There are many stakeholders with diverse viewpoints who have an interest in macropod management in
Queensland. This polarity among stakeholders requires transparent management of the macropods’ harvest. The
department maintains web pages that include annual reports, quota submissions, relevant legislation, policy and
other information for harvesters and dealers. Each year the department hosts stakeholder forums for sharing
information between interested parties. The department also responds to stakeholders who request information
about macropod management.

Action 8.1—Relevant public documents will be made available on the Queensland Government website.
Performance indicator 8.1.1

Throughout the life of this plan, the Queensland Government website contains the following information as
a minimum standard:

e current and previous wildlife trade management plans

¢ monthly tag issue and commercial harvest statistics
historical harvest statistics

population survey reports

current population estimates

current commercial quotas

current harvest period notice

code of practice

contact information for the Macropod Management Unit
access and guidelines to the department’s online system for licence/tag applications and submitting
returns

e current forms for macropod licences and tag applications

¢ current forms for macropod licences and tag applications.

Additional relevant information will be available on the Queensland Government website as available and
appropriate.

Action 8.2: Relevant information regarding licensing arrangements will be developed as required and made
available to all licensees.

Licensees and operators will be provided with information relevant to their licensing arrangements to assist in
achieving a high level of compliance with the licensing framework.

Performance indicator 8.2.1

A copy of the current harvest period notice and code of practice is made available to harvesters and
dealers throughout the life of this plan to ensure that licensees are aware of relevant licensing
requirements and responsibilities.
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Appendix 1. Administration

Animal Welfare

Under the Nature Conservation (Macropod) Conservation Plan 2017, macropods must be taken in a quick and
humane way. Macropods taken according to the National Code of Practice for the Humane Shooting of Kangaroos
and Wallabies for Commercial Purposes are considered harvested in compliance with the conservation plan.

The development of the 2020 code of practice involved a comprehensive review of the 2008 code. The review was
led by AgriFutures Australia and conducted by leading animal welfare and kangaroo harvesting experts. It took into
consideration new animal welfare research, changes to harvesting strategies, public perception of the kangaroo
industry and feedback from all major stakeholders. The revisions remove ambiguity and address the minimisation
of harm to dependent young, the requirements and qualifications of harvesters and the restrictions on firearms and
ammunition.

The 2020 code of practice includes:

e standard operating procedures that describe euthanasia and shooting methods
e new information about how to minimise the suffering of dependent young-at-foot
e clearly stated requirements of harvesters

¢ the principle of 'duty of care’ whereby the harvester has an obligation to harvest kangaroos and wallabies in a
humane manner and must comply with the code of practice

e minimum requirements and conditions for the shooting accuracy testing of harvesters

e updated and additional definitions of key terms such as commercial and non-commercial harvesting, euthanasia
and unconsciousness

o detailed explanations of the euthanasia methods for pouch young and why they are considered to be relatively
humane

e changes to the range of the 22 long rifle for shooting wallabies and ammunition.

The 2020 code of practice sets a benchmark for kangaroo harvesters to follow and provides a basis on which to
develop and enhance their knowledge and skills. It can be used to help audit harvesting practices, to inform policy
decisions and to educate the general public.

The code of practice sets an achievable standard of humane conduct and is the minimum required of people
shooting macropods. It ensures all people intending to shoot a free-living macropod are aware of the welfare
aspects of the activity. The code is available on the Australian Government website www.environment.gov.au and
the Queensland Government website. All Queensland macropod harvesters are provided with a copy of the code
as part of the approved accredited course and when licensed for the first time.

Macropod harvesting licence

A macropod harvesting licence can be issued to an individual only under the Nature Conservation (Animals)
Regulation 2020. Before a harvester can obtain a macropod harvesting licence they need to have:

e a current firearms licence

e completed an approved shooting test for harvesters by a licensed firearms instructor under the Weapons Act
1990, or a range instructor belonging to an organisation that is an approved provider

e successfully completed the department’s Macropod Harvesting Course through an accredited organisation.

Before approving an application for a harvester’s licence, an authorised officer will consider relevant information
and confirm:

e the applicant holds a current firearms licence

e the applicant has successfully completed the approved shooting test in the previous 12 months if they did not
hold a macropod harvesting licence within the previous harvest period

¢ the application has the applicant’s handwritten signature or submitted through an electronic system with secure
login
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e the applicant is a suitable person to hold the licence. A person may be deemed unsuitable if they have been
convicted of an animal welfare offence under the Animal Care and Protection Act 2001 or an offence relating to
wildlife against another Act or the person has had an unacceptable number of demerit points accrued relating to
the licence.

A macropod harvesting licence does not authorise the taking of macropods in lands dedicated or declared as
protected areas as defined under the Nature Conservation Act 1992 or tenure as defined under the Forestry Act
1959.

Harvesters’ licences are subject to requirements under the Act and licence conditions that include, but are not
limited to:

e All macropods must be shot in accordance with the code of practice.
e Tags must be attached to all macropods taken under the licence.

e The licensee must obtain written consent from the landholder (or person authorised by the landholder) before
entering any land for the purpose of taking wildlife under the licence. Written consent must be obtained for each
place and must be renewed for each licence period.

e Written consent from the landholder (or person authorised by the landholder) must be carried while conducting
activities under this licence and must be presented to authorised officers when asked.

e The licensee may only take a macropod in a harvest period if they possess a valid tag for that species and
harvest zone.

e Macropod taken under a macropod harvesting licence must not be sold or given away if the macropod’s body
has a bullet wound.

e A person should not be in possession of tags that have not been issued to them.
¢ Identifying sex remnants must remain attached to the macropods.

¢ All macropods must be sold, before the end of the harvest period, directly to a person who holds a dealer
licence in Queensland.

e Harvesters are responsible for ensuring they have arranged with a licensed dealer for the purchasing of any
macropods unless they are to be kept for non-commercial purposes.

e Harvesters are responsible for completing a return of operations that records all details of macropod species
they have harvested, where they were shot, tag numbers, and who they were sold to, for each month of
operation during the harvest period.

e The return must be provided to the department on a monthly basis and must be submitted within 14 days from
close of the reporting period.

Dealer licence for dead macropods
A dealer licence for dead macropods is issued under the Nature Conservation (Animals) Regulation 2020.

This licence allows a person to buy, keep and use dead macropod carcases and skins until they become
processed products under the legislation.

A licence may be approved for an individual or a company

Applicants for a dealer licence must provide the following details:

e standard personal details, name, address and date of birth of the licensee

e location in Queensland where the activities authorised by the licence will be carried out
¢ location where the record books will be kept in a secure manner

e if a company, proof that the licensee is a member of the board of the company

¢ the person who will be operating the site and their personal details.

Failure to supply any of the information will render the application invalid and a licence will not be issued.

Dealer licences are subject to requirements under the Act and licence conditions that include, but are not limited to:
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e Only purchase macropods that have been taken under a macropod harvesting licence and meet the standards
of the harvest period notice for that year.

e Areturn of operations must be provided for each month of the site’s operation, but may be required weekly. The
return must be provided to the department within 14 days from the close of the reporting period.

e Tags can only be removed in Queensland at a licensed tannery.

e The licence can be issued to one place only.

Tags

The harvest is controlled by tamper evident numbered tags with a unique colour code for each species and
updated each year.

e The department's macropod program issues tags to harvesters each year throughout the harvest period.

o A fee (fixed by the chief executive) must be paid to the department macropod program for the tags.

e The tags must be individually numbered and identified for a specific harvest period.

e Tags are issued to a specific harvester.

e Tags must be applied to all macropods (either skins or carcases) taken under a macropod harvesting licence.
e The tags shall not be removable without destroying it or leaving substantial obvious tamper evidence.

e Atag can only be removed from the macropod skin during the skin tanning process at a licensed tannery.

Some of the details above may change during the life of this plan with, for example, adoption of new technology.
The overall function of the tag will remain to ensure traceability and to enable the aims of the plan to be achieved.
Any significant changes to the tag system will be reported to the Commonwealth.

Movement of dead macropods

Licensed macropod harvesters are required to complete a movement advice before moving the carcase or any part
of a macropod and forward that advice to the department no more than seven days after moving the carcase or
part.

This does not apply if the harvester is moving it to their residential address or the premises of a licensed dealer.

A licensed macropod harvester or dealer must fill out a movement advice before moving macropods within, into or
out of Queensland.

The macropods must be accompanied by a copy of the movement advice.
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Appendix 2: Biology and ecology of harvest macropods

Introduction

Macropods are among the most widely studied group of species in Australia, largely as a consequence of the
commercial harvest. The biology, ecology, conservation status, threats and issues relating to the conservation and
harvesting of macropod species have been comprehensively documented in a large number of widely available
publications. Accordingly, the following sections provide only a summary of the specific aspects of macropod
biology, ecology, conservation, management and harvesting. The information in this appendix has largely been
adapted from the background information for macropod management in Commercial Harvesting of Kangaroos in
Australia (Pople and Grigg 1999).

The three macropod species that are the subject of this plan are abundant over a broad area of the continent and
Queensland (figures 2 to 4). They are particularly common over the sheep and cattle grazing pastures of
Queensland. Within the sheep rangelands, the provision of permanent watering points has meant macropods are
now more likely to be limited by food than water (Oliver 1986). This has had a profound effect on their distribution
and their abundance (Newsome 1965a). It has been suggested that sheep and cattle also improved the habitat of
macropods through facilitative grazing, creating a sub-climax pasture (Newsome 1975). These changes to the
environment would have been most pronounced in the late 1800s when average sheep numbers in the rangelands
of New South Wales were nearly twice what they are today (Caughley 1976). There were other significant changes
to Australia’s rangelands following European settlement—numerous species of eutherian herbivores and predators
were introduced and became established in the wild. At the same time, numerous small native mammal species
disappeared and many are now extinct. As Caughley (1987b) explained, not only was the habitat modified, but the
ecological system was ‘changed beyond recognition’. The current distribution and abundance of macropods may
therefore bear only a vague resemblance to what it was prior to European settlement.

Red kangaroo (Osphranter rufus)

The red kangaroo is an abundant species distributed over much of continent’s rangelands and is the only species
exclusively restricted to the arid zone (Tyndale-Biscoe 2005) (figure 2). This distribution reflects the interaction
between mean annual precipitation and mean annual temperature (Caughley et al. 1987). Red kangaroos occupy a
wide range of habitats including mulga and mallee scrub, shrubland, woodland, grassland and even desert
(Caughley 1964; Russell 1974; Johnson and Bayliss 1981; Low et al. 1981; Short et al. 1983; Strahan 1995). This
species has a preference for open plains habitat where individuals rest in the same areas as they feed (Russell
1974, Priddel et al. 1988a; Strahan 1995; McAlpine et al. 1999; Coulson 2009)

Many scientists consider that vegetation clearing, provision of artificial watering points and control of dingo Canis
lupus dingo populations to facilitate the grazing of domestic stock in the pastoral zone have 'improved' the habitat
for the red kangaroo, resulting in a general population increase from pre-European times (Russell 1974; Newsome
1975; Caughley et al. 1980; Squires 1982; Grigg 1982; Dawson 1995; Dawson et al. 2006; Letnic and Crowther
2012). Intensive agriculture is not regarded as beneficial to the species (Grigg 1982; Short & Grigg 1982) and most
red kangaroo habitat has not been altered by cropping.

Recent initiatives such as the Great Artesian Basin Initiative are leading to some Artificial Watering Points (AWP)
becoming unavailable to macropods. The consequences of the changes to available water have not been
examined. Few studies have investigated the relationship between density of AWPs and kangaroo abundance.
Recent research has found no evidence of a positive relationship between AWPs and kangaroo abundance (Letnic
& Crowther 2012; Lavery et al 2018). Fukuda et al. (2009) compared the density of kangaroos around fenced and
non-fenced AWPs and concluded that fencing of AWPs did not influence distribution of kangaroos. However, other
factors such as access and distance to other water sources should be considered (McLeod & Sharp 2020) and
future research could improve our knowledge in this area. Some research has demonstrated that closed AWPs
within 5-10km from another water source did not reduce the grazing impact or abundance of macropods (Lavery et
al 2018; Finlayson et al. 2021).

Red kangaroos are herbivores foraging mostly at night (Caughley 1964; Dawson et al. 2004). Their role in the
ecosystem can be defined as primary consumers. Several detailed dietary studies have been undertaken on this
species (Griffiths & Barker 1966; Chippendale 1968; Storr 1968; Bailey et al. 1971; Ellis 1976; Dawson et al. 2004),
with all indicating a preference for green herbage including grasses and dicotyledonous plants. Although they
prefer to eat grasses and forbs, when these become scarce, red kangaroos will switch to chenopods and black
bluebush and in some areas will even browse shrubs (Tyndale-Biscoe 2005). Recent research (Munn et al. 2008,
2013) has estimated the grazing pressure of red kangaroos as approximately 44% that of sheep or the equivalent
of 0.7 sheep and a lower rate of water requirement, being only 13% of sheep. This may suggest the capability of
resources to support co-existence of agricultural fauna and macropods.

17



Queensland Wildlife Trade Management Plan for Export: Commercially Harvested Macropods 2023-27

The reproductive biology of red kangaroo has been thoroughly studied (Frith & Sharman 1964; Newsome 1964;
Sharman 1964; Sharman & Pilton 1964; Newsome 1965b). Females come into oestrus at about 35 day intervals
and are therefore potentially fertile throughout the year. Periods of extreme drought, however, may lead to
suppression of the oestrus cycle. Females can come into breeding condition almost immediately after drought-
breaking rains. Reproduction success among age groups of female red kangaroos was investigated by Pople et al.
(2010a). Findings indicate that while older females had 7-20% greater success, most of the variance in
reproduction success was attributed to body condition (30%) and environmental conditions (60%). Pregnancy does
not interrupt recurrence of oestrus. The female may give birth 33 days after mating and the result from this post-
partum mating remains a quiescent blastocyst until the previous young is about to leave the pouch or is lost
prematurely (embryonic diapause).

Studies of behaviour and social organisation have been conducted by Caughley (1964) and Croft (1980). The red
kangaroo is a gregarious species (Kirkpatrick 1967) and appear to become more aggregated during dry seasons
(Pople et al.2017). Although relatively large groups may sometimes form, these groups are unstable in composition
(Croft 1980). Some authors have indicated that the grouping behaviour evolved as response to predation (Watson
and Dawson 1993; Coulson 2009). Blumstein and Daniel (2003) demonstrated correlations with vigilance and
group size in red kangaroos. The only enduring red kangaroo relationship is between the mother and her young.
The mating system of the red kangaroo appears to be based on polygamy (Croft 1980).

Several studies have examined the movement patterns of red kangaroo (Frith 1964; Bailey 1971; Denny 1980;
Croft 1980; Priddel 1987). These studies indicate the majority of the population is relatively sedentary, moving
distances of no more than 10km, although a small proportion of animals may move tens or hundreds of kilometres.
Individual home ranges have been found to overlap (Croft 1982; Priddel 1987).

The population dynamics of red kangaroos have been studied in detail with much of the information being derived
from regular aerial surveys. These surveys provide a means of assessing the response of macropod populations to
environmental conditions, particularly rainfall. Caughley et al. (1984), working in New South Wales, found the rate
of increase in numbers was related to rainfall. Populations decreased when rainfall was about 90mm below
average and, except when rainfall was extremely high, increased when rainfall exceeded the 90mm below average
level. The maximum annual rate of increase was about 45% per annum, but under average rainfall, populations
increased at 30—35% per annum. In poor conditions, populations declined at a maximum rate of 55% per annum.
Robertson (1986) observed a 30% per annum decline in the red kangaroo population at Kinchega National Park in
western New South Wales during the 1982-83 drought. Similar population changes have been observed in South
Australia by Grigg (1982). Population dynamics models have been investigated by Pople (2006), Jonzen et al.
(2005), Pople et al. (2010b) and McLeod et al. (2021) using rainfall as a factor in a bottom-up (primary production)
regulated environments. These models utilising other factors such as the effect of harvesting, competition and
Southern Oscillation Index (SOI), displayed variation from state to state and within states in predicting population
dynamics. Letnic and Crowther (2012) showed there was only a weak positive relationship between red kangaroos
and primary production in the presence of predators. McLeod et al. (2021) also demonstrated that the effect of
rainfall was only weakly positive on kangaroo abundance, indicating that rainfall may not be a suitable proxy for
food availability.

Red kangaroo populations are subject to predation by wild dogs/dingoes. Shepherd (1981) and Letnic and
Crowther (2012) have made direct observations of dingo predation of red kangaroo, concluding they prefer
juveniles and females and that the dingo might be able to limit the rate of increase of red kangaroo populations as
a top-down regulator. Caughley et al. (1980) were more definite in their conclusions concerning dingo predation
and attribute the high densities of red kangaroo in the sheep country of South Australia, Queensland and New
South Wales to the elimination of the dingo from these areas. This relationship was further supported by Letnic and
Koch (2010) who demonstrated a clear relationship between dingo predation and red kangaroo numbers in the
Strzelecki Desert.
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Eastern grey kangaroo (Macropus giganteus)

The eastern grey kangaroo is distributed across eastern Australia from northern Queensland to Tasmania between
the inland plains and the coast (Russell 1974; Strahan 1995) (figure 3). The distribution corresponds with areas
where rainfall either has little seasonal trend or where rainfall in summer exceeds rainfall in winter (Caughley et al.
1987). The eastern grey kangaroo is abundant and occupies a range of habitats including woodland, shrubland,
open forest, and semi-arid mallee and mulga scrubs (Caughley 1964; Calaby 1966; Bell 1973; Russell 1974;
McCann 1975; Taylor 1980; Hill 1981; Strahan 1995; Southwell 1987).

Poole (in Strahan 1995) considers it most likely that the development of the pastoral industry has led to a marked
increase in the abundance of this species. Furthermore, the eastern grey kangaroo has been moving westward for
the past 70 years due partly to the increase in watering points for sheep and cattle (Tyndale-Biscoe 2005, Dawson
et al. 2006). However, recent research has found no positive relationship between AWPs and kangaroo abundance
(Fukuda et al. 2009; Letnic & Crowther 2012; Lavery et al 2018; Finlayson et al. 2021), indicating that abundance is
limited more by food than water. Conversely, intensive agriculture with its associated widespread tree clearance
has not been beneficial to the species (Short & Grigg 1982) which prefers heterogeneous landscapes containing
horizontal cover (Moore et al. 2002; Schmidt et al. 2010) as a means of predatory avoidance (Caughley 1964;
Nave 2002). However, vegetation management through mechanical clearing has shown to increase abundance
and food resources (Davis et al. 2016). The western boundary of the eastern grey kangaroo range is probably
influenced by competition with red kangaroos and wallaroos because the latter species have a better tolerance of
high temperatures and uncertain rainfall (Tyndale-Biscoe 2005). Research has shown a correlation between group
size and individual time spent vigilant in this species (Blumstein and Daniel 2003, Dannock et al. 2013).

The eastern grey kangaroo is a herbivore and therefore a primary consumer. Foraging behaviour occurs mostly at
night (Caughley 1964; Dawson et al. 2004). Detailed dietary studies indicate the species is a grazer with a
preference for a range of grasses depending on location (Kirkpatrick 1965; Griffiths & Barker 1966; Southwell 1981,
Taylor 1983b; Dawson et al. 2004).

Reproductive biology of eastern grey kangaroo has been well studied (Kirkpatrick 1965, 1967; Poole 1975; Kirsch
& Poole 1972). Breeding occurs throughout the year but there is a peak of births in summer. The oestrus cycle is
46 days and the gestation period 36 days. Post-partum ovulation does not occur in eastern grey kangaroo and
quiescent blastocysts are rarely found in this species. Male testosterone concentrations have been observed to
peak during the peak breeding activity of October to April (Nave 2002).

The social behaviour of eastern grey kangaroo reflects their seasonal breeding and preference for woodland
habitat. Eastern grey kangaroos are gregarious (Southwell 1984a), forming groups that are unstable in their
composition (Southwell 1984b) exhibiting fission-fusion dynamics (Best et al. 2013) Best et al. (2013) has
demonstrated that females are generally philopatric with overlapping ranges and form social communities. Though
it is not clear whether these communities are formed because they share the same space or they prefer to interact.
There are three common associations related to essential life functions: male—male agonistic behaviour to establish
hierarchical rank; males courting oestrus females—this species has a polygamous mating system; and the mother—
young association (Jarman & Southwell 1986; Miller et al. 2010).

Eastern grey kangaroos are less mobile than red kangaroos. Studies of eastern grey kangaroo movement by
Jarman and Taylor (1983), Jarman and Southwell (1986) and Best et al. (2013) indicate the species occupies well-
defined, overlapping home ranges. Few individuals have been shown to disperse. Those that do are young males.

The population dynamics of eastern grey kangaroo were examined during the aerial surveys of Caughley et al.
(1984) which were undertaken at two sites on the inland plains of New South Wales, one to the east of, and one to
the west of, the plains. The eastern site contained both eastern grey kangaroo and western grey kangaroo, which
cannot be reliably distinguished from the air. Eastern grey kangaroos were far more abundant than western grey
kangaroos (Caughley et al. 1984) so the changes observed can be attributed almost entirely too eastern grey
kangaroos. Caughley et al. (1984) found that populations had a maximum rate of increase of 35% per annum
where rainfall was above average, and a rate of increase of 25% per annum at average rainfall level. Populations
declined only when rainfall was well below average. Population dynamic models by McLeod et al. (2021)
demonstrated the effect of rainfall was only weakly positive on kangaroo abundance and displayed variation from
state to state and within states.

Aerial survey has been the main means by which broad scale estimates of eastern grey kangaroo populations has
been obtained. Eastern grey kangaroo populations are subject to predation by wild dogs/dingos (Robertshaw &
Harden 1985, Letnic and Koch 2010, Letnic and Crowther 2012). Removal of dingoes from areas of eastern grey
kangaroo habitat has reduced the effects on populations of this natural predation (Letnic and Crowther 2012).
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Figure 3. Eastern grey kangaroo (Macropus giganteus) distribution
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Common wallaroo (Osphranter robustus)

The common wallaroo has the widest distribution of the larger macropod species. It occurs across the entire
mainland continent and is absent only from the extreme northern and southern portions of the continent (Russell
1974; Strahan 1995) (figure 4). Despite their relative abundance, members of this group are infrequently seen
because of their association with mountains and rocky hill country (Dawson 1995). A consequence of their close
association with such habitats is that common wallaroo distribution is discontinuous. This discontinuity has resulted
in the common wallaroo being a species which shows considerable variation in external characteristics such as
coat colour, coat texture and ear length. Richardson and Sharman (1976) suggested that the number of subspecies
recognised should be four, which they considered, reflected the extremes of the variability present. The work by
Richardson and Sharman (1976) was based on both molecular genetics and traditional skull and teeth
measurements. Hale (1999) validated this work further using molecular genetic analysis and variation in coat
colour. One of these subspecies occurs in South Australia, two are found in Queensland, three occur in Western
Australia and two occur in New South Wales.

The validity of these two subspecies (O. Robustus robustus and O. Robustus erubescens) is questionable as both
intergrade into each other over a broad area of Queensland and consequently do not fulfil the criteria for
recognition of variants as subspecies (Richardson et al 2019). Rather, the situation in Queensland is more
consistent with clinal variation as indicated by the review document prepared by Tony Pople and Gordon Grigg
(1999) on behalf of Environment Australia and which is available on the Australian Government’s website
www.environment.gov.au.

Over most parts of their respective continental ranges Osphranter r. robustus and Osphranter r. erubescens are
separated geographically by the wide plains for the Darling River and its tributaries (Dawson 1995). However, at
the northern end of this river basin, in Central Queensland, the two subspecies seem to merge and hybridisation
was suspected. While no genetic analyses have been completed to confirm the existence of this situation in the
field, the two subspecies do interbreed in captivity and the offspring from such a mating are fertile.

The common wallaroo occupies a wide range of habitats but prefers areas with steep escarpments, rocky hills or
stony rises (Calaby 1966; Kirkpatrick 1968; Russell 1974; McCann 1975; Strahan 1995; Taylor 1985). Newsome
(1975) considers the alteration of vegetation communities to sub-climax Spinifex by the grazing of sheep in north-
west Western Australia has enabled the common wallaroo to colonise previously unoccupied valley areas.

The common wallaroo appears to occur at lower overall densities than the other large macropods, but high
densities can occur in localised areas. Surveys over small-scale areas of favourable habitat have revealed
densities of 16—44km?2 at Fowlers Gap in western New South Wales (Croft 1981) and 7-55 per square kilometre on
grazing properties of the New England Tablelands (Taylor 1983a). Broadscale ground surveys across the eastern
highlands in Queensland and New South Wales give a more representative picture of overall density. In south-east
Queensland, common wallaroos attained an average density of 1.5 per square kilometre across 65,000km?2 of
suitable habitat (Southwell & Fletcher 1989). In the New England and western slopes region of New South Wales,
preliminary results from a recent ground survey indicate an average density of 6 per square kilometre in 45,000
km? of suitable habitat (Southwell et al. 1995).

Detailed dietary studies have been undertaken by Ealey and Main (1967), Storr (1968), Ellis (1976), Squires
(1982), and Taylor (1983b). Taylor (1983b) found that in the tablelands of New South Wales common wallaroos
had a broadly similar diet to eastern grey kangaroos, consisting primarily of grasses. In the arid Pilbara region of
Western Australia, common wallaroo diet was found to concentrate on Spinifex (Ealey & Main 1967).

The reproductive biology of wallaroo has been studied by Sadlier (1965), Ealey (1963), Kirkpatrick (1968) and
Poole and Merchant (1987). Like red kangaroos, wallaroos are opportunistic breeders. Under normal conditions,
females breed continuously, giving birth to a single young every eight to nine months. However, if drought persists
for more than six months, female wallaroos enter a state of anoestrus until they either die or the drought breaks
(Tyndale-Biscoe 2005).

Common wallaroos are less gregarious than the other large macropod species (Kirkpatrick 1968; Croft 1981;
Taylor 1982). Croft (1981) studied their social behaviour, which is broadly similar to that of other large macropod
species. Social groups are highly unstable, the only enduring relationship being between a female and its progeny.

Studies of movement by Ealey (1967), Croft (1981), and Jarman and Taylor (1983) indicate the species is relatively
sedentary, occupying small home ranges that overlap broadly with those of other individuals. Clancy and Croft
(1989) found that males of O. R. erubescens in the Fowlers Gap area progressively shifted their centres of activity
within their home ranges on a short-term basis, a trait shown by some of the females as well. Movements are,
however, quite small-scale (within a couple of kilometres) and home ranges remained stable from year to year.
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Appendix 3: Conservation of harvest macropods

Free ranging macropod populations across Australia are affected by a number of factors common to most wildlife
populations including predation, disease, climatic variables and habitat availability. The sustainably harvested
species are further influenced by both the intensity and nature of the harvest. While some of these influences are
beyond the control of the department the effects of all are monitored. Any impacts on the population size of the
commercially harvested macropod species from ecological or harvest induced factors are accounted for through
regular monitoring. The commercial harvest of macropods also potentially impacts other species, habitats and
ecosystems. These potential impacts are addressed in table 3.

Conservation status

The conservation status of the commercially harvested macropod species in Queensland reflects their abundance
and thus their utilisation. No commercially harvested macropod species in Queensland is listed as a threatened or
endangered species under either state or Commonwealth legislation (table 1).

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is an international
agreement between governments—including the Australian Government—the aim of which is to ensure that
international trade in specimens of wild animals and plants does not threaten their survival. CITES accords varying
degrees of protection to more than 30,000 species of animal and plant, which are listed in the three CITES
appendices. None of the macropod species commercially harvested in Queensland are listed in the CITES
appendices (table 1).

Table 1. The Queensland, Commonwealth and CITES conservation status of the macropod species to
which this plan relates

Species Queensland Commonwealth IUCN CITES
Red kangaroo Least concern Not listed Least concern Not listed
Eastern grey Least concern Not listed Least concern Not listed
kangaroo

Wallaroo Least concern Not listed Least concern Not listed

Predation and disease

The commercially harvested macropod species in Queensland have a number of predators including wild
dogs/dingoes, wedge-tailed eagles and, to a lesser extent, foxes. Many authors believe dingo predation has a
significant impact on macropod populations. They attribute the control of dingoes for the pastoral industry as a
major contributing factor to the abundance of macropod species throughout the rangelands (Jarman & Denny
1976; Caughley et al. 1980; Corbert & Newsome 1987; Thompson 1992; Banks et al. 2000 Pople & Page 2001,
Letnic and Crowther 2012. Letnic and Crowther 2012), compared to the population dynamics of kangaroos on
either side of a dog fence. The results indicate kangaroo are less abundant where dingoes are present due to
predator regulation.

Macropods are susceptible to a number of naturally-occurring diseases and parasites. Long-term monitoring of
macropod populations indicates that none of the commercially harvested species are significantly affected by these
agents. Periodically, mass deaths occur which are associated with high rainfall events and flooding (Kirkpatrick
1985; Caughley 1987a; Speare et al. 1989; Clancy et al. 1990; Choquenot 1991; Gilroy et al. 1999; People & Grigg
1999). Conversely, Boland et al. (2012) observed an occurrence of oral necrobacillosis (‘lumpy jaw’) in Victoria
during a period of drought suggesting that limited pasture availability and heavy faecal contamination were
contributing factors to the disease occurring. The last recorded event in Queensland was in March 2010 in the far
west of the state from the border with New South Wales, extending north of Quilpie including the Paroo and Bulloo
river systems. A combined investigation was undertaken by field veterinarians and veterinary diagnostic
laboratories in both New South Wales and Queensland. The investigation and surveillance established the deaths
were very limited and restricted to small areas only.
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Climatic variables

The rangeland environments where most of the commercial macropod harvesting occurs are dominated by periods
of drought followed by flooding rains. Rainfall and its affect on plant growth is a significant factor affecting
macropod population size. Macropod species have evolved in this dynamic environment and although droughts
significantly reduce population size they recover quickly when droughts end (Bayliss 1987; Cairns & Grigg 1993;
Cairns et al. 2000; Caughley et al. 1985; McCarthy 1996; Pople 2003; Robertson 1986). The possible effects of
climate change on Australian rangeland environments are uncertain but likely to increase variability (Garnaut
2011). An increase in variability could impact macropod populations. The annual surveys of population abundance
conducted by the Queensland Government provides valuable data to monitor any effects that may result from
changed climatic conditions.

Habitat change and exclusion fences

There have been significant changes to the landscape across the macropod harvest zones since European
settlement. Land clearing, vegetation changes due to grazing from domestic stock and the provision of permanent
water for the pastoral industry has occurred throughout the harvest zones whilst in the eastern parts of the state
habitats have been altered to facilitate cropping activities. These changes are widely recognised as benefiting the
commercially harvested macropod species. Not only have populations increased in response to these changes but
the distribution of eastern grey and red kangaroos has increased (Short & Grigg 1982; Calaby & Grigg 1989;
Dawson et al. 2004; Davis et al 2016).

In recent years, pastoralists throughout the harvest zones have established predator proof fences (also known as
exclusion or cluster fences). While the principal reason for these fences is the control of wild dogs they also prevent
the free movement of other large wildlife like emus and macropods and allows landholders to manage grazing
pressure by reducing the number of macropods which compete with the livestock for food resources (Clark et al.
2018; Smith et al. 2020a; Smith et al. 2020b; Wilson & Edwards 2018). While there has been a number of global
studies on the impacts of exclusion fencing (Smith et al. 2020b), further research is required to understand the
impacts of fences. Smith et al. (2020b) outlines some of the potential impacts that exclusion fencing can have on
wildlife such as barrier to movement, localised population density, entanglement, behavioural change, and genetic
implications. Within some exclusion fences, macropods have been reduced by 90-95% (Smith et al. 2020a) due to
active landholder management, while in other clusters density can increase due to lower predation pressure from
wild dogs (Wilson & Coulson 2021; Wilson & Edwards 2018). The current aerial survey program covers large areas
of the harvest zone regardless of land tenure including properties with and without predator proof fencing. While
localised changes in macropod densities might occur unnoticed by the survey program broad scale differences in
densities at a landscape scale would certainly be detected. To date, no significant change in macropod abundance
can be attributed to property fencing.

Protected areas

Commercial harvesting of macropods can only occur in five harvest zones in Queensland. Cape York Peninsula
and the south-east corner of Queensland are designated non-harvest zones (figure 1). Within the five commercial
harvest zones macropods cannot be harvested within National Parks, States Forests, Regional Parks, Timber
Reserves and Forest Reserves. The total area of parks, reserves, and forest where harvesting cannot occur within
the commercial harvest zones is 80,807km?. In addition, the commercial macropod harvest effort is uneven across
the harvest zones with many individual properties not participating in the commercial harvest. At a property level
the harvest effort is not evenly applied due to the logistics of access, leaving many areas of unharvested or refuge
habitat (Tenhumberg et al. 2004).

Genetic diversity

The commercial macropod industry desires larger animals to maximise the profitability of the production process.
This results in a selective harvesting process where larger animals are sought by harvesters. These larger animals
are usually male, hence the commercial harvest of macropods in Queensland is heavily biased towards the large
males within the population.

Queensland harvest data shows that females traditionally accounted for around 30% of the total harvest until
recently. From 2012 to 2017, the proportion of females harvested represents 5% or less of the total harvest due to
a commercial decision made by members of the Kangaroo Industry Association of Australia. The proportion of
females has since increased up to 28% due to an industry decision in 2020 which saw a reversal of the policy
previously established by the industry not to buy female macropods (figure 5).

A selective harvest such as this has the potential to impact upon the genetic diversity of a population without
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sufficient safeguards. The safeguards in place to protect the genetic diversity of harvested macropods in
Queensland include: conservative harvest quotas; non-harvest zones and protected areas where harvesting is
prohibited through legislation, and; a mosaic of properties and areas within properties where harvesting is legal but
does not occur due to landowner wishes or logistic difficulties. Several studies have examined the genetic diversity
of harvested macropod populations and there is no evidence to suggest that current harvesting practices have any
impact (Clegg et al. 1998; Correll et al. 2018; Hacker et al. 2003, 2004; Hacker & McLeod 2003; Hale 2001, 2004;
McLeod & Sharp 2020; Prowse et al. 2015; Tenhumberg et al. 2002, 2004). Indeed, the current harvest occurring
in Queensland is consistent with models of unharvested macropod populations due to male biased mortality during
drought (Hacker et al 2003, McLeod et al. 2004). Studies have shown that a male biased harvest and populations
with a sex ratio skewed in favour of females leads to faster population recovery (following harvest mortality and
drought) and is a potential indicator of density increases (McLeod & Sharp 2020; Wilson & Coulson 2021).
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Figure 5. Total commercial macropod harvest in Queensland since 1997 showing male and female take

Long-term monitoring of commercially harvested macropod populations in
Queensland

The commercial harvest of macropods has been monitored indirectly in Queensland since 1952 when they were
protected by state legislation (Fauna Conservation Act 1954-1979). The use of quotas to regulate the harvest was
introduced in 1975, along with self-locking non-reusable tags. Each year, the average weight of harvested carcases
and the sex ratio of harvested species are monitored.

Aerial surveys of commercially harvested macropod species began in 1980 and have continued annually since
1984. Data collected from aerial surveys is used to estimate the population size of the commercially harvested
species within the commercial harvest zones. Annual aerial surveys are conducted over a minimum of 22
monitoring blocks positioned within five harvest zones (figure 1).

A full description of the history and methodology of aerial macropod surveys in Queensland is available on the
Queensland Government website (www.qld.gov.au/environment/plants-animals/wildlife-
permits/macropods/index.html). A detailed history, review and proposed future developments of aerial surveys in
Queensland and NSW is described by Finch et al. (2021). Based on the population estimates of all three
commercially harvested macropod species in Queensland populations fluctuate significantly (figure 6).
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Proportional threshold harvesting

Proportional harvesting strategies have been well studied and are considered safe and efficient for fluctuating
populations (Caughley 1987a; Engen et al. 1997). Moreover, a program of regularly monitoring and estimating
abundance allows for any other mortality agents acting on macropod populations to be accounted for in the setting
of annual commercial harvest quotas (e.g. animals lost through drought, disease or road kill). Proportional
threshold harvesting—also known as constant escapement harvesting—is considered the optimal strategy for
maintaining a viable yield and minimising any adverse risks to the sustainability of the harvested species (Engen et
al 1997, Pople 2004). Using this strategy thresholds are set under which the proportion of the population to be
harvested, (i.e. the quota) is reduced and finally ceased to avoid any risk of over harvesting. The Queensland
Government adopts a proportional threshold harvesting strategy for the commercial harvest of macropods.

The department sets sustainable harvest quotas as a fixed proportion of the estimated macropod populations
within the harvest zones. The proportions used vary between species and are also adjusted across the harvest
zone in relation to the margins of error present in the population estimates. The maximum proportions used for
each species are 15% of populations for eastern grey kangaroos and common wallaroos and 20% of the
population for red kangaroos.

These sustainable-use harvest proportions are based on research and modelling undertaken by Caughley (1987a)
and Hacker et al. (2003, 2004) and are currently accepted by the scientific community for determining the harvest
guota. An assessment against the principle of applied ecology, the management of the macropod harvesting
program was considered to meet society and scientific expectations (Hone et al. 2018). Table 2 shows the
percentage of quota for each zone per species. These percentages may vary throughout the life of this plan in
response to changing conditions.

Threshold levels are set using an analysis of the long-term population estimates in each of the five harvest zones
population estimate regions. This method updates the threshold level with every additional year of population data
collected. Where an estimated population for a harvest zone reaches a trigger point of 1.5 standard deviations
below the long-term average for that region, then the harvest quota will be reduced for that zone in the next
calendar year. Where an estimated population for a harvest zone reaches a trigger point of two standard deviations
below the long-term average for that zone, then the harvest quota will be further reduced or suspended for that
zone in the next calendar year.

Table 2. Harvest quotas used in each of the Queensland commercial macropod harvest zones

Species Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
Red kangaroo 10% 20% 20% 20% 10%
Eastern grey kangaroo NA 15% 15% 15% 10%
Common wallaroo 10% 15% 15% 15% 10%
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Table 3. Impacts of the commercial macropod harvest on other species, habitat and ecosystems

Potential impacts

Comments

Selected references*

Reduction in soil quality and
land stability

There is unlikely to be a reduction in soil quality or land stability as
a consequence of the commercial kangaroo harvest as harvesters
generally operate on already-formed tracks. Moreover, kangaroo
harvest offcuts have been shown to contribute to soil nutrient
retention and cycling, thereby improving soil quality.

Wilson & Read 2003

Detrimental effects on water
bodies, watercourses,
wetlands and natural
drainage systems

There is no evidence that suggests the commercial kangaroo
harvest will have detrimental effects on water bodies,
watercourses, wetlands and natural drainage systems.

Vegetation clearing or
modification

No vegetation is likely to be cleared or modified as a consequence
of the commercial kangaroo harvest. The commercial harvest
may however provide indirect benefits to vegetation by potentially
contributing to an integrated approach to reducing total grazing
pressure or facilitating the retention of vegetation that provides
habitat for kangaroos by private landholders.

Fisher et al. 2004;
Grigg 1988, 1995

Detrimental effects on
threatened flora species,
populations, or their habitats

There is no evidence that the commercial macropod harvest has a
detrimental effect on threatened flora species, populations, or their
habitats.

Endangering, displacing or
disturbing native fauna, or
creating a barrier to their
movement

Native fauna is unlikely to be endangered, displaced or disturbed
as a consequence of the commercial kangaroo harvest. The
commercial harvest is, moreover, unlikely to create a barrier to the
movement of native fauna. Kangaroo harvest offcuts are however
utilised by birds of prey thereby benefiting these species.

Read & Wilson 2004

Detrimental effects on
threatened fauna species,
populations, or their habitats

There is no evidence that the commercial kangaroo harvest has a
detrimental effect on threatened fauna species, populations, or
their habitats. There may be indirect effects on threatened fauna
species and/or populations as a consequence of the commercial
kangaroo harvest, however such effects are not likely to be
significant.

Detrimental impacts on
ecological communities of
conservation significance

Ecological communities of conservation significance are unlikely
to be impacted by the commercial kangaroo harvest.

Increase in populations of
introduced predators

Kangaroo harvest offcuts are utilised by introduced predators,
particularly foxes (Vulpes vulpes), and may sustain populations of
these predators during periods of low prey availability.
Maintenance of artificially high predator populations may in turn
threaten prey populations, including endangered taxa. However,
given that many harvesters presently bury harvest offcuts and that
harvest offcuts are widely and randomly dispersed across the
landscape, it is unlikely that the commercial kangaroo harvest will
have a significant positive effect on populations of introduced
predators.

Key et al. 2000;
Read & Wilson 2004;
Saunders et al. 1995

Increase in populations of
introduced herbivores

The commercial kangaroo harvest, by reducing kangaroo
populations and thus competition, may allow populations of
introduced herbivores such as goat (Capra hircus) and rabbit
(Oryctolagus cuniculus) to increase. However, the limited
magnitude of the reduction in kangaroo numbers coupled with the
ongoing and extensive pest animal control programs undertaken
in Queensland ensure that the commercial kangaroo harvest is
unlikely to have a significant positive effect on populations of
introduced herbivores.

* where applicable and/or available
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