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1 Proposed quotas for Western Australia for
2025

This document presents the proposed quotas for commercial kangaroo harvest in
Western Australia for 2025. Quotas are set for pre-determined Population
Management Zones (PMZ) or Kangaroo Management Areas (KMA) (Figure 1 and
Figure 2). This document should be read and considered in conjunction with the
Management Plan for the Commercial Harvest of Kangaroos in Western Australia
2024-2028 (Management Plan).

Scheduled aerial surveys for the Central PMZ and South-West PMZ did not occur in
2024. Population estimates in 2024 for all PMZ or KMA were calculated using the
most recent population estimate adjusted for regional rainfall and commercial
harvest offtake, as per the requirements of the Management Plan.

Western Australia experienced unusually dry and hot summer weather across
multiple areas of the State, with coastal south-west Western Australia experiencing
the driest summer on record in 2023-2024 (BOM, 2025a). Summer rainfall was also
below average in the west Kimberley, the Pilbara, and parts of the Southern Interior.
Winter rainfall was mostly close to average in south-west Western Australia, whilst
the north-west and central parts of the State recorded above average rainfall (BOM,
2025a; BOM, 2025b).

Western Grey Kangaroos

Parts of the South-East PMZ have experienced average to above average rainfall
and pasture growth over the last 12-24 months, however, the western half of the
South-East PMZ near Esperance has continued to experience average to very much
below average rainfall and extremely low pasture growth (Appendix 2). Population
estimates for 2024 indicated that western grey kangaroos remained at a relatively
low density of 0.24 individuals per km? across the South-East PMZ; falling below the
no harvest threshold. Densities of western grey kangaroos were therefore calculated
by KMA within the South-East PMZ (Table 1.4). The density of western grey
kangaroos was 0.73 individuals per km?in the South Eastern Agricultural KMA and
0.45 individuals per km? in the Nullarbor KMA. Western grey kangaroo densities at
the remaining KMA were below 0.3 individuals per km?. It is likely that higher quality
habitat for western grey kangaroos exists in the coastal South Eastern Agricultural
and Nullarbor KMA of the South-East PMZ (Figure 1, DBCA 2023).

In accordance with the Management Plan, Action 12 (DBCA 2023), in the South-East
PMZ the commercial harvest rate is to be:

- reduced to 10% of the population estimate if western grey kangaroo
population density estimates fall between 0.33 and 0.46 individuals per km?;
or

- suspended if western grey kangaroo population density estimates fall below
0.33 individuals per km? within the South-East PMZ, or KMAs within the
South-East PMZ.

Department of Biodiversity, Conservation and Attractions 5
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Therefore, in the South-East PMZ in 2025, regular harvest of western grey
kangaroos may occur only from the South Eastern Agricultural KMA and reduced
harvest may occur from the Nullarbor KMA (Table 1.4). There is to be no harvest of
western grey kangaroos in the remainder of the South-East PMZ in 2025. This is the
fourth consecutive year in which harvest suspensions have been in place for the
South-East PMZ, excluding the South Eastern Agricultural KMA where population
densities have remained above the density thresholds. Regular harvest rates of 15%
of the population estimate have been set for western grey kangaroos in the Central
and South-West PMZs.

Red Kangaroos

Population estimates for 2024 indicated that red kangaroo density (0.41 individuals
per km?) in the Central PMZ has further reduced in response to ongoing below
average rainfall and extremely low pasture growth over the last 24 months. In
accordance with the Management Plan, Action 12 (DBCA, 2023), in the Central PMZ
the commercial harvest rate is to be:

- reduced to 10% of the population estimate if red kangaroo density estimates
fall between 0.40 and 0.57 individuals per km?Z.

Therefore, in the Central PMZ in 2025, a reduced harvest of red kangaroos may
occur (Table 1.2).

In the Northern PMZ, 2024 population estimates indicate that the red kangaroo
density (0.37 individuals per km?) has fallen into the reduced harvest rate category
where the quota is to be set at 10% of the population estimate. The kangaroo density
is very close to the no harvest threshold. Continued low rainfall and low pasture
growth may mean this PMZ is closed in future years.

Regular harvest rates of 17% of the population estimate have been set for red
kangaroos in the South-East PMZs.

Suspended harvests or reduced harvest rates will remain in place until surveys, or
populations estimates corrected for trends in rainfall, indicate that kangaroo densities
have increased above density thresholds.

6 Department of Biodiversity, Conservation and Attractions
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1.1 State summary

2025 Proposal 2024
Species 2024. Harvest Harvest 2023.
Population Quota Quota Population
) rate (%) rate (%) )
estimate estimate

Red

527,850 132 70,115 89,330 152 609,155
kangaroo
Western
grey 776,240 142 112,275 161,100 152 1,086,235
kangaroo
Totals 1,304,090 182,390 250,430 1,695,390

@ Rate calculated from total harvest quota

1.2 Regional quotas for red kangaroos in 2025

Population 2024 Populaiion 2025 Proposal
Monitoring Zone estimate (N) Harvest rate (H) %| Quota (N x H)
Central 161,235 10 16,125
Northern 119,050 10 11,905
South-East 247,565 17 42,085
Totals 527,850 70,115

Department of Biodiversity, Conservation and Attractions 7
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1.3 Regional quotas for western grey kangaroos in 2025

Population
Monitoring Zone

2024 Population
estimate (N)

2025 Proposal

Harvest rate (H) %

Quota (N x H)

Central 171,150 15 25,670
10-15 (NU and SEA | 8,060 (NU and SEA
South-East 81,445 Manazzr;r?:;?i\reas Manazaer;r?:;?ireas
only) only)
South-West 523,645 15 78,545
Totals 776,240 112,275

1.4 South-East Kangaroo Management Area quotas for
western grey kangaroos in 2025

K 2024 Densit 2025 Proposal
" ﬁ"ga::°nt o er"S' ¥12024 Population
anageme (kangaroos | timate (N) |Harvestrate (H)| Quota
Area per km?) o _
%o (N x H)
South Eastern
Agricultural (SEA) 0.73 29,155 15 4,375
Dundas (DU) 0.10 4,455 0 0
Nullarbor (NU) 0.45 36,840 10 3,685
Coolgardie
(COICG) 0.03 1360 0 0
Leonora Eastern
Goldfields (LEG) 0.07 7,985 0 0

Department of Biodiversity, Conservation and Attractions
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Figure 1: Kangaroo Population Monitoring Zones over the allowable harvest areas in
Western Australia.
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Kangaroo Management Areas

AE Ashburton East
AW Ashburton West
BP Bay Pastoral

CA Central Agricultural
CG Coolgardie

CN Carnarveon

DU Dundas

GC Gascoyne

LEG Leonora East Goldfields
MA Magnet

MU Murchison

NA Northern Agricultural

NEA North Eastern Agricultural
NEP Morth Eastern Pastoral
NU Nullabor

PB Pilbara

SC South Coastal

SEA South Eastern Agricultural
SS Sandstone

SW South Western

WC West Coastal

Y Yilgarn

0 100 200 300 400 500km
T e e —

Figure 2:

10

Kangaroo Management Areas in WA
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2 Aerial survey and population estimation
methods

2.1 Fixed-wing aerial survey

The aerial survey program has been conducted across Western Australia since 1981
following pre-determined transect lines (Figure 1). The survey is conducted using
standard 200 m fixed-width strip transect methods from a fixed-wing aircraft (Table 1;
(Pople and Grigg, 1999). Correction factors are applied to account for unseen
kangaroos (Table 2).

In 2024, the Central PMZ was scheduled to be surveyed in full as were the monitor

blocks in the South-West PMZ (Table 1), however, due to safety concerns raised by
pastoral lessees regarding potential interactions with mustering aircraft, all surveys

were postponed for the year.

Table 1 Aerial survey parameters

Altitude 250 feet (76 m) above ground level

Speed 100 knots

Strip width 200 metres

Survey unit 5 kilometres long by 200 metres wide = 1 km?

Survey line 1 degree of longitude

Survey 2 lines per one degree block (one degree latitude by one degree
intensity longitude)

Species Red kangaroo (Osphranter rufus) and western grey kangaroo

(Macropus fuliginosus)
Pastoral rangelands and parts of the northern and south coast

Extent agricultural regions (Figure 1)
Whole of commercial harvest zone was surveyed triennially from 1981
to 1993 (1981, 1984, 1987, 1990, 1993). Then:
¢ Northern Zone in 1995, 1998, 2001, 2004, 2007, 2010, 2013,
2016, 2019 and 2022
Frequency

e South-East Zone in 1996, 1999, 2002, 2005, 2008, 2011, 2014,
2017, 2021 and 2023

e Central Zone in 1997, 2000, 2003, 2006, 2009, 2012, 2015,
2018 and 2022

Monitor blocks in the South-West Zone in 2004, 2005, 2006, 2007,
Monitor blocks | 2008, 2009, 2010, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2021,
2022 and 2023

Department of Biodiversity, Conservation and Attractions 11
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Standard 200 metre fixed-width strip surveys flown at 100 knots (185
km/hr), 76 metres above ground level (see Pople and Grigg 1999).
Population estimates are made using standard correction factors
(Table 2) with temperature correction for all species.

Methodology

Table 2: Standard fixed-wing survey correction factors used for population estimates.

Correction Factor?
Species Open Light Medium Dense
Vegetation Vegetation Vegetation | Vegetation
Red Kangaroo 2.29° 2.36° 2.43° 2.57°
Western Grey Kangaroo 4.8° 4.8° 4.8° 4.8°

@ Used to correct raw counts to reliable population estimates. Accounts for the proportion of
kangaroos missed by observers following standard counting methodologies.

® From Caughley, Sinclair and Scott-Kemmis (1976).
¢ From Pople and Grigg (1999).

2.2 Population estimates

The South-East and South-West PMZs were surveyed most recently in 2023 while
the Northern and Central PMZs were surveyed most recently in 2022. No surveys
were undertaken in 2024. Population estimates for all PMZs were determined in
accordance with the management plan using the calculation for intervening survey
years, i.e., the most recent population estimate adjusted for regional rainfall and
commercial harvest offtake, according to the equation:

Niyy = (N,— H)xr,
where:
IVL = the most recent population estimate;

H = commercial harvest offtake between population estimates; and

T = population growth rate for a regional rainfall category.

3 Criteria used in setting quotas

The proposed quota is set in accordance with Actions 9-12 of the Management Plan
and takes into consideration information available on:

e Historical commercial harvest statistics (Appendix 1);
e Seasonal conditions (Appendix 2);
e Current populations trends (Appendix 3);

12 Department of Biodiversity, Conservation and Attractions




e The proportion of habitat and population not subject to harvesting;
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e Current land use practice and trends in land use; and
¢ Significance of the non-commercial take relative to the population estimates,
commercial quota and commercial harvest.

2025 Kangaroo Quota Submission for Western Australia

Quotas are based on a proportion threshold harvesting strategy as described in the
Management Plan to ensure sustainable harvest (DBCA, 2023). Under this strategy,
the quota does not exceed 17% of the estimated population of red kangaroos, and
15% of the estimated population of western grey kangaroos. Low populations are
further protected by the implementation of density thresholds that trigger harvest

reduction to 10% of the estimated population for both species, or harvest

suspension. Thresholds have been determined based on standard deviations
relative to the long-term average density and are specific to species and PMZ.

Table 3: Density thresholds for Western Australia PMZs for red and western grey

kangaroos.
Density thresholds (kangaroos per km?)
PMZX Red kangaroo Western grey kangaroo
17% HR No harvest 15% HR No harvest
10% HR 10% HR
(Threshold 1) (Threshold 2) | (Threshold 1) (Threshold 2)
0.5722D b 0.182=2D b
Central D> 0.572 > 0.40b D <0.40 D >0.182 > 0.12b D<0.12
b
Northern D> 0.47° 0'>4(7) 3260D D < 0.36° Extralimital — no quota
South- b 0.29°2D b 0.46°2D
East D >0.29 > 0.23° D <0.23° D > 0.46 > 0.33¢ D <0.33°
South- 8.4°2D > d
West Vagrant — no quota D > 8.4° 6.5¢ D<6.5

x = The density thresholds for each PMZ will also apply to any Kangaroo Management Area within that PMZ.

HR = Harvest rate as a proportion of the population estimate.

D = Density estimate (kangaroos per km?) from aerial surveys. Threshold densities were calculated as 1.0, 1.5, 2
or 3 standard deviations from the mean of density estimates for full surveys of a PMZ between 1995 and 2022.

a = 1.0 standard deviation (sd); b = 1.5sd; ¢ = 2.0 sd; d = 3.0 sd

4  Harvest monitoring

Trends in harvest data including commercial take, sex ratio and average carcass
weight by sex are analysed across the commercial harvest zone (Appendix 1).

Department of Biodiversity, Conservation and Attractions
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Appendices

Appendix

The figures and tables in Appendix 1 only include harvest data processed prior to

1 Harvest monitoring results for Western Australia

31 October 2024.
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Fig. A1.2. Proportion of the commercial quota of red and western grey
kangaroos harvested in Western Australia from 1972 to 2024.
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Fig. A1.3. Sex ratio of the commercial kangaroo harvest in Western Australia

from 1972 to 2024.
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Fig. A1.5. Average carcass weights for red kangaroos harvested commercially
in Western Australia from 1995 to 2024. Carcass dressing methods (and
therefore carcass weights) are not standardised.
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Fig. A1.6. Number and sex of western grey kangaroos harvested commercially
in Western Australia from 1983 to 2024.
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Fig. A1.7. Average carcass weights for western grey kangaroos harvested
commercially in Western Australia from 1995 to 2024. Carcass dressing
methods (and therefore carcass weights) are not standardised.
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Appendix 2

Western Australian rainfall deciles 1 November 2023 to 31 Oclober 2024
Auslralian Gridded Climate Dala

2025 Kangaroo Quota Submission for Western Australia

Rainfall and drought maps

Western Australian rainfall deciles 1 November 2022 to 31 Oclober 2024
Auslralian Gridded Climate Dala
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Fig. A2.1. Rainfall deciles for Western
Australia for the period 1 November 2023
to 31 October 2024 (last 12 months).
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Fig. A2.2. Rainfall deciles for Western
Australia for the period 1 November 2022
to 31 October 2024 (last 24 months).
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Fig. A2.3. Drought map for Western
Australia for the period 1 November 2023
to 31 October 2024 (last 12 months).
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Fig. A2.4. Drought map for Western
Australia for the period 1 November 2022
to 31 October 2024 (last 24 months).
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Western Australian total rainfall (ml'.“;l 1 Nm.tember 2023 to 31 October 2024 Weslem Australian total rainfall c"“?" 1 Nm.tember 2022 to 31 October 2024
Fig. A2.5. Rainfall totals for Western Fig. A2.6. Rainfall totals for Western
Australia for the period 1 November 2023  Australia for the period 1 November 2022
to 31 October 2024 (last 12 months). to 31 October 2024 (last 24 months).

‘Western Ausiralian rainfall dee:ile.s 1 Nl.wember 2023 to 30 April 2024 Western Australian mlnfa]l(h:aﬂeﬁ .1 May to 31 October 2024
Fig. A2.7. Summer rainfall deciles for Fig. A2.8. Winter rainfall deciles for
Western Australia for the period Western Australia for the period 1 May
1 November 2023 to 30 April 2024. 2024 to 31 October 2024.
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Pasture Growth Percentile Pasture Growth Percentile
Relative to Historical Records from 1957 to 2024 Relative to Historical Records from 1957 to 2024
November 2023 to October 2024 November 2022 to October 2024

Percentile Range Percentile Range

0-10  Extremely low
10-20 Well below average
20-30 Below average

0-10  Extremely low
10-20 Well below average
20-30 Below average

e e
& 40-50
50-60 50-60

60-70
70-80 Above average
80-90 Well above average
90-100 Extremely high
Lakes
Seasonally Dry

60-70

70-80 Above average
80-90 Well above average
90;;5 00 Extremely high

La
Seasonally Dry

Pasture growth includes grasses and crops Pasture growth includes grasses and crops
www.LongPaddock.qld.gov.au www.LongPaddock.qld.gov.au
Fig. A2.9. Pasture growth in Western Fig. A2.10. Pasture growth in Western
Australia for the period November 2023 to  Australia for the period November 2022 to
October 2024 (last 12 months). October 2024 (last 24 months).
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Appendix 3 Regional population estimates

Harvest data for 2024 presented in the figures and tables in Appendix 3 only
includes data processed prior to 31 October 2024.

Northern Population Management Zone

|
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Fig. A3.1.1. Population estimates for red kangaroos in the Northern PMZ. Note, all
estimates use standard habitat correction factors. Temperature corrections are
applied to post-1993 data. *Estimates for years where the PMZ was not surveyed in
full are based on estimates from surveys in previous years and scaled according to
trends in rainfall.
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Table A3.1.1. Red kangaroo population estimates for the Northern Population
Management Zone.

Population Commercial Zone Rainfall Population
Year estimate? (N,) harvest off- Catego rowth rate (r)
l take (H) gory 1 9

2013 203,820+35,588 9,789 Average 1.1

2014 213,434 7,435 Above 1.2
average

2015 247,200 6,755 Average na

2016 502,800+37,100 2,495 Average 1.1

2017 550,340 1,561 Average 1.1

2018 603,660 3334 Very much na

below average

2019 313,850+27,200 4311 Below 0.8
average

2020 247,630 1,562 Above 1.2
average?

2021 295,280 0 Above 1.2
average

2022° 221,850+22,555 3761 Below 0.8
average

2023 174,470 4400¢ Below 0.7
average?

2024 119,050

aN,,= (N - Hyxr where: N, = the most recent population estimate; H = commercial harvest off-take between

population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

Management Plan.
® The most recent full survey of the Northern PMZ was flown in August 2022.
¢ The commercial harvest off-take in the Northern PMZ between 1 January 2024 and 31 October 2024.

4 Rainfall in the Northern Zone for the preceding 12 months was considered to be below average for the zone overall (Figs

A2.1 - A2.10).
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Fig. A3.1.2. Proportion of the Northern Population Management Zone
commercial quota harvested from 2008 to 2024.
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Fig. A3.1.3. Sex ratio of the commercial red kangaroo harvest in the Northern
Population Management Zone from 1972 to 2024.
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Fig. A3.1.4. Average carcass weights of the commercial red kangaroo harvest

in the Northern Population Management Zone from 1972 to 2024. Carcass
dressing methods (and therefore carcass weights) are not standardised.
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Central Population Management Zone
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Fig. A3.2.1. Population estimates for red kangaroos in the Central Population
Management Zone of Western Australia. Note, all estimates use standard habitat and
temperature correction factors. *Estimates for years where the PMZ was not surveyed
in full are based on estimates from surveys in previous years and/or monitor block
surveys, and are scaled according to trends in regional rainfall.
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Fig. A3.2.2. Population estimates for western grey kangaroos in the Central
Population Management Zone of Western Australia. Note, all estimates use standard
habitat and temperature correction factors. *Estimates for years where the PMZ was
not surveyed in full are based on estimates from surveys in previous years and/or
monitor block surveys and are scaled according to trends in regional rainfall.
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Table A3.2.1. Red kangaroo population estimates for the years following a full aerial
survey of the Central Population Management Zone.

Commercial

Year ngulatiorl harvest off-take Zone Rainfall Population
estimate? (N,) (H) Category growth rate (r)

2012 141,765 7,333 Average 1.1
2013 147,875 10,704 Below average 0.8
2014 109,737 12,842 Above average na
2015 485,000£29,000 7,886 Average 1.1
2016 524,800 3,399 Average 1.1
2017 573,540 2,599 Average na
2018 857,350+64,300 3,335 Below average 0.8
2019 683,210 4,992 Below average 0.8
2020 542,575 2,621 Average 1.1
2021 593,950 1925 Above average 1.2
2022° 341,870 3181 be\l/jvflya@;‘f:ge 0.6
2023 203,210 1666° a\?::;’;"ed 0.8
2024 161,235

*Niyy= (N, — H)xr
population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

Management Plan.

where: N, = the most recent population estimate; H = commercial harvest off-take between

® The most recent full survey of the Central PMZ was flown in September 2022.

¢ The commercial harvest off-take in the Central PMZ between 1 January 2024 and 31 October 2024.

4 Rainfall in the Central PMZ for the preceding 12 months was considered to be below average for the zone overall (Figs A2.1

- A2.10).
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Table A3.2.2. Western grey kangaroo population estimates for the Central
Population Management Zone.

. Commercial . Population
Population Zone Rainfall
Year ) = harvest off-take growth rate
estimate? (N,) Category

(H) (r)
2012 51,193 5,178 Average 1.1
2013 50,616 4,716 Below average 0.8
2014 36,720 5,504 Above average na
2015 300,100+72,500 5,631 Average 1.1
2016 323,900 3,313 Average 1.1
2017 352,645 2,762 Average® na
2018 637,660+157,800 2,679 Below average 0.8
2019 507,985 5,219 selow 0.8

average
2020 402,210 4,632° Average 1.1
2021 437,340 3,825 Above average 1.2
2022° 369,330 4807 very much 0.6
below average
2023 218,710 4778° Below 0.8
average
2024 171,150
aN.,, = (N,— H)yxr where: N, = the most recent population estimate; H = commercial harvest off-take between

population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

Management Plan.
® The most recent full survey of the Central PMZ was flown in September 2022.
¢ The commercial harvest off-take in the Central PMZ between 1 January 2024 and 31 October 2024.

4 Rainfall in the Central PMZ for the preceding 12 months was considered to be below average for the zone overall (Figs A2.1
- A2.10).
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Fig. A3.2.3. Proportion of the Central Population Management Zone
commercial quota harvested from 2008 to 2024.
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Fig. A3.2.4. Sex ratio of the commercial red and western grey kangaroo
harvest in the Central Population Management Zone from 2007 to 2024.

Department of Biodiversity, Conservation and Attractions 29



30

OFFICIAL

o _|
v A
¢ Male
© Y Female
S © 7 — Means
<
> Q4
©
= 2
2 e}
! 3 ey 7 o
@ & oo B B30 S0 A
% a ’\,<\
A A ~ 2
(&) E ,\«j d g\ O
Q o J
()] N
&
> A
A Q e} _
< 2 B R w---«j---Q---f}---(‘--9---¥---$ ------- -’r—---t---‘k---¥---9--
@) D ¥ O ¥ + + ¥
Y ¥ ¥
o _|
=
T T T
2010 2015 2020
Year
o _|
q‘ "
' Male
© Female
S 9 — Means
=<
5 g -
()
2
@
Y |\ e VM A U Y 3 g A
g N
(]
(8]
(0]
o K
3 :
> s o SRR At y f,,,-,,,gg,,,v,,,,,,,,\,,,,,,,7 ,,,,,,,,,,,,,,,,,,,,
< v ¥ ¥ g9 5 Q
-
o _|
T T T
2010 2015 2020
Year

Fig. A3.2.5. Average carcass weights of the commercial red and western grey
kangaroo harvest in the Central Zone from 2007 to 2024. Carcass dressing
methods (and therefore carcass weights) are not standardised.
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South-East Population Monitoring Zone
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Fig. A3.3.1. Population estimates for red kangaroos in the South-East Population
Management Zone of Western Australia. Note, all estimates use standard habitat and
temperature correction factors. *Estimates for years where the PMZ was not surveyed
in full are based on estimates from surveys in previous years and/or monitor block
surveys and are scaled according to trends in regional rainfall. **The 2020 aerial
survey was not conducted due to Covid-19 restrictions.
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Fig. A3.3.2. Population estimates for western grey kangaroos in the South-East
Population Management Zone of Western Australia. Note, all estimates use standard
habitat and temperature correction factors. *Estimates for years where the PMZ was
not surveyed in full are based on estimates from surveys in previous years and/or
monitor block surveys and are scaled according to trends in regional rainfall. **The
2020 aerial survey was not conducted due to COVID-19 restrictions.
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Table A3.3.1. Red kangaroo population estimates for the South-East Population

Management Zone.
vear | Fopustion | Slion | ZoneRenal | o e
' take (H) (r)
2014 86,200+17,250 0 Average 1.1
2015 94,800 7,781 Above average 1.2
2016 104,400 5,580 Above average na
2017 340,450+43,470 8,857 Average 1.1
2018 364,750 12,801 Below average 0.8
2019 281,560 14,452 Below average 0.8
2020 213,685 9,660 Average 1.1
2021 165,360+23,530 8,171 Average 1.1
2022 172,910 6,494 Below average 0.8
2023° 231,475+37,515 6415° Average® 1.1
2024 247,565

A2.10).

aﬁi+1: (NL—H)XT‘

Management Plan.

where: N, = the most recent population estimate; H = commercial harvest off-take between

® The most recent full survey of the South-East PMZ was flown in August 2023.

¢ The commercial harvest off-take in the South-East PMZ between 1 January 2024 and 31 October 2024.

population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

4 Rainfall in the South-East Zone for the preceding 12 months was considered to be average for the zone overall (Figs A2.1 —

32
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Table A3.3.2. Western grey kangaroo population estimates for the South-East
Population Management Zone.

Commercial

Population Zone Rainfall Population
Year estimate? (N,) harvest off- Catego rowth rate (r)
l take (H) gory 19

2014 179.400+51,751 14,743 Average 1.1

2015 181,100 9,679 Above 1.2
average

2016 205,700 4.304 Above na
average

2017 747.700+93.400 5117 Average 1.1

2018 816,840 5,548 Below 0.8
average

2019 647,620 2.919 Below 0.8
average

2020 515,760 3,820 Average 1.1

2021 115,895+20,760 506 Average 1.1

2022 126,930 1.771 Below 0.8
average

2023b 77,255+18250 3213¢ Average? 1.1

2024 81445

E‘Ni+1= (Nz_ H)xr

population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

Management Plan.

where: N, = the most recent population estimate; H = commercial harvest off-take between

® The most recent full survey of the South-East PMZ was flown in August 2023.

¢ The commercial harvest off-take in the South-East PMZ between 1 January 2024 and 31 October 2024.

4 Rainfall in the South-East PMZ for the preceding 12 months was considered to be average for the zone overall (Figs A2.1 —

A2.10).
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Fig. A3.3.3. Proportion of the South-East Population Management Zone
commercial quota harvested from 2008 to 2024. Note, no red kangaroos were
harvested in 2015.
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Fig. A3.3.4. Sex ratio of the commercial harvest of red and western grey

kangaroos in the South-East Population Management Zone from 1972 to
2024. Note, no red kangaroos were harvested in 2015.
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Fig A3.3.5. Average carcass weights of the commercial red and western grey
kangaroo harvest in the South-East Population Management Zone. Carcass
dressing methods (and therefore carcass weights) are not standardised.
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South-West Population Management Zone
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Fig. A3.4.1. Aerial survey population estimates with standard errors for western grey
kangaroos in South-West Population Management Zone monitor blocks from 2004-
2024. Note, all estimates use standard habitat and temperature correction factors. No
aerial surveys were undertaken in the South-West PMZ in 2011, 2019, 2020 and 2024.
New transects were added in 2013, which increased the aggregate area of the monitor
blocks. Consequently, adjustments have been made to population estimates in prior
years. *Estimates for years where the PMZ was not surveyed in full are based on
estimates from surveys in previous years and/or monitor block surveys and are scaled
according to trends in regional rainfall.

Note that population estimates for the South-West PMZ are a product of the mean
kangaroo density in the monitor blocks and the aggregate area of the monitor blocks.
No additional allowance is made for kangaroos occupying the unsurveyed portion of
the South-West PMZ (i.e. for the purpose of the quota calculation, the density in the
unsurveyed areas is treated as zero). However, western grey kangaroos are harvested
in the unsurveyed parts of the South-West PMZ.
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Table A3.4.1. Western grey kangaroo population estimates for the South-West
Population Management Zone.

. Commercial . Population
Population Zone Rainfall
Year estimate? (V) harvest off- Categor growth rate
l take (H) gory (r)
2018 969,300+105,250 31,617 Below 0.7
average
2019 656,380 43,645° Below 0.8
average
2020 490,190 36,874 Above. 1.2
average
2021 626,310+140,240 38,685 Average 1.1
2022 923,660£161,780 | 43,197 Below 0.7
average
2023° | 790,270+147,518 |  42,211° Below 0.7
average
2024 523,643

Ny = (N, - Hyxr
population estimates; and, r = population growth rate for a regional rainfall category in accordance with Action 10 of the

Management Plan.

where: N, = the most recent population estimate; H = commercial harvest off-take between

® The most recent full survey of the South-West PMZ was flown in October 2023.

¢ The commercial harvest off-take in the South-West PMZ between 1 January 2024 and 31 October 2024.

4 Rainfall in the South-West Zone for the preceding 12 months was considered to be below average for the zone overall (Figs

A2.1 - A2.10).
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Fig. A3.4.2. Proportion of the South-West Population Management Zone
regional commercial quota harvested from 2008 to 2024.
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Fig. A3.4.3. Sex ratio of the commercial harvest of western grey kangaroos in
the South-West Population Management Zone from 1983 to 2024.
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Fig A3.4.4. Average carcass weights of the commercial western grey

kangaroo harvest in the South-West Population Management Zone. Carcass
dressing methods (and therefore carcass weights) are not standardised.
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